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No. 2 Trimming Presses 
of Improved Desig¢n 


The foot treadle actuates a device 
that stops the plunger always at the 


highest point ( f its stroke. 


The plunger is a hollow cylinder open 
at the top and bored to receive a piston 
which is attached to the crank by a 


connecting bar. The circumference of 





the piston is threaded to match an 
annular nut located in the central part 
of the plunger. The adjustment of the 
relative position of the plunger and 


piston is accomplished by means of this 








nut. The piston can be firmly secured 
in any position in the plunger by means 
of a set screw. ‘The plunger travels in 


gibbed slides. 
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No. 100 with full description and illustrations of latest design. 
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A Ten-Billion-Dollar Increase in 
Yearly Income 


By R. GOODWYN RHETT, President Chamber of Commerce of the United States 


T is exceedingly difficult for me to present 
to you such a picture of Prosperous 
Americain the short time at my command 

as would enable you to carry away any ade- 
quate conception of it. Figures are dry and 
of themselves would leave a poor impression. 
And yet merely to tell you that a constant 
procession of ships is carrying out of this 
country the greatest volume of exports that 
has ever been carried from any country on 
earth, and bringing into it the greatest volume 
of imports it has ever known—while at the 
same time bringing us within the year 
$500,000,000 of gold and nearly $2,000,000,000 
of our own securities, converting it from a 
debtor to a creditor nation, would be insuffi- 
cient; to tell you that our factories are working 
night and day to turn out products at profits 
never before dreamed of—that our aines are 
turning out coal, iron, copper and other min- 
erals in unprecedented volume and at unprec- 
edented prices; that towns and cities have 
sprung into existence within thé year; that our 
railroads are groaning under freight which is 
beyond any former record; that our farmers 
are reaping harvests not only immense in 
volume but more immense in value; that even 
the Southern farmers, laid prostrate upon the 
opening of the war by a loss of $350,000,000 in 
the value of their cotton, but thereby learning 
a much needed lesson in economy and thrift, 
are now taking their proper place in the pano- 
rama of Prosperous America; that banks 
have increased their deposits everywhere to 
such an extent as to leave no doubt of the 


prosperity of almost every industry in the 
land; to tell you all this would still leave with 
you a very vague conception of America’s 
prosperity. Our foreign trade not only ex- 
ceeds that of any country on the globe, but 
it is more than twenty-five per cent. greater 
than last year or any previous year in our 


listory. 


When it comes to manufacture it is impossible 
to give any adequate idea of the enormous ex- 
pansion that has taken place in that field. 
Almost every factory in the land is operating 
and operating at a profit. The demand for 
coal is fifty per cent. in excess of normal at 
this time of the year, and the sale of electricity 
for light and power has increased $28,800,000, 
and is eighteen per cent. in excess of last year. 
Capital issues have increased over $400,- 
000,000 in the first four months of this year. 
In the past year ational bank deposits have 
increased over two and a half billions of dol- 
lars which indicates that the increase in total 
deposits will probably run over $5,000,000,000. 
Bank clearings show an increase of sixty- 
eight per cent over May, 1914, before the war 
broke out. Our railroads show receipts for 
ten months ending with April of over $1,500,- 
000,000 over the previous year and an excess 
in net earnings of a half billion dollars. 


In brief, the income of Prosperous America is 
now estimated to have increased from thirty 
billions in 1915 to forty billions in 1916, and to 
be far and away in excess of anything ever 
before reached by any country in the world. 


Portion of address June 26 before the Philadelphia Convention, A. A. C. of W. 
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Jigs and Fixtures Used in 
Automobile Work 


By Frep H. CoLvin 





SYNOPSIS—While the first cost of jigs and 
fixtures is not particularly important if it can be 
distributed over a large enough output, the smaller 
shops must sludy this first cost carefully. The 
jigs and fixtures shown here combine in a marked 
degree economy of product with low first cost 
and suggest that adaptations of them can be of 
value in many places. 





There are many interesting jigs and fixtures in the 
shop of the Moline Automobile Co., East Moline, LL, 
some of which are illustrated herewith. 

The first fixture, Fig. 1, is for milling the seats for 
the connecting bolt head and nut and is used in con- 


The mandrel A has a fairly deep groove B turned 
near one end, to receive the open or C washer after the 
With the 
mandrel in the position shown, the rods are slipped over 
the left-hand end one at a time; and when the three 
are in place, the mandrel is pushed to the left so that 
the open the last 
connecting-rod and the left-hand mandrel support. The 
flattened mandrel, or locating bar, D is turned on the 
edges to fit the bore of the small end of the 
rods, holding them in line and locating them in the 
fork of the uprights # at the front of the fixture, as 
loaded fixture under the milling 


connecting-rods have been slipped into place, 


washer may be inserted between 


connecting- 


can be seen in the 
cutter. 

When the rods are properly located, the nut F' is 
tightened, drawing the three 











FIG. 1. 
nection with a heavy knee-type miller. There are two 
fixtures, each holding three connecting-rods, positioned 
on the table by means of a key that fits one of the table 








FIG. 2. MILLING CRANK BOSSE 
slots. This key is directiy beneath the mandrel that 
supports the large end of the connecting-rods while they 
are being milled. The plates carry substantial bearings 
for the mandrel A. The operation is simple and rapid. 








MILLING CONNECTING-RODS 


right-hand 
means of 


rods against the 

mandrel support by 
the open collar G and holding 
them firmly during the mill- 


While the rods 


in one fixture are being milled, 


ing operation. 


the other fixture is loaded, so 
that this makes practically con- 





tinuous milling and has proved 
very satisfactory after contin- 
Another milling fix- 
2. It is 


bearings 


ued use. 
ture is shown in Fig. 
for the 
of the sleeve connecting-rods. 


sides of the 


This fixture carries three rods 
at one setting, the sides being 
milled by the gang of four cut- 
ters //. A and B the 
short and long connecting-rods, 
both of bronze 
cast 
position at C, beii.g centered by the stationary V-block D 
and the movable V-block #. The screw F adjusts this 
toward D, centers the rod and holds it firmly in position 


show 





which are of 


solid. One is shown in 





FIG. 3. MILLING AND DRILLING VALVE RODS 


while being milled. The pins @ locate the rod sidewise. 
A similar fixture is used for both rods. 
Fig. 3 shows two later operations on the connecting: 


The 


rods, after the bearing ends have been milled. 
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milling fixture is for facing the seats for the bolt heads 
and nuts, in a manner similar to that of the first fixture 
shown. The difference is that the rods, as shown at A, 


are slipped over the mandrels B and C and held in 
position by the clamp D, while the gang of milling cutters 
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crankshaft so as to revolve with it and support it against 
strain. In order to locate these chucks exactly opposite 
cach other, for it must be remembered that the holes in 
the chuck are eccentrie with the lathe spindle and with 
the crankpin that is to be turned, the rod D comes into 
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FIG. 4. VALVE CRANKSHAFT AND SLEEVES FIG. 5. INDEXING EXTENSION FOR 
FOR HANDLING CRANKSHAFTS 
straddle-mill two sets of connecting-rods at the same play. This is normally held out of sight in th 


time. 

The rods are then drilled for the bolts, in the fixture 
shown at the right, this same fixture accommodating 
either the short 


long or 
rods, as mav be desired. A ae Hi 
: ® { 





short rod is shown at &£ 4 5 
(ij ——aa 

and a long rod at F, the f f Oo peed 

. > ia f | | 
small end of the rod fit- a? i 27 
ting over a stud G, so as to lq qe SS 
hold the connecting-rod woman \; 1 
straight for drilling. By i) ad s 
having two sets of these it 


i | & 


stop pins G@ either rod can 
be held on the fixture in 
any one of its four posi- 


FIG. 6. SETTING 
tions. The valve crankshaft 

that corresponds to the camshaft of a poppet valve 
motor is illustrated at C, ie. L. The method of 
machining is interesting and involves several ingen- 


ious contrivances in connection with a Lodge & 
Shipley lathe, which is kept exclusively for this work. 
The positions of the crankpins are all determined by 
the keyway ., which is used for locating the shaft in 
the end of the indexing bar A. The end of the crank- 
shaft is slipped into the bar A at D, Fig. 4, so that the 
keyway meshes a locating key. Then the nut F# screws 
on the end of the shaft and draws it tightly into place, 
so that it practically becomes part of the indexing bar 
itself. The unturned crankshaft and the indexing bar 
are then pushed through the extension of the lathe 
spindle shown at B, Fig. 5. The wrench B, Fig. 4, locks 
into the end of the indexing bar by means of a bayonet 
joint, making it easy either to turn the bar or to move 
it in or out for successive crankpin turnings. 

The indexing is done by the pin C, Fig. 5, fitting into 
the holes of the index bar and so locating the position 
of the different crankpins both as to relative angles and 
lengthwise position, 

In order to support the crankshaft while turning, 
special chucks are used on both the headstock and the 
tailstock, as can be seen in Fig. 6. Here the crankpin 
A, which has already been turned, is concentric with the 
lathe spindle. The tailstock spindle carries a chuck C 
similar to the main chuck_B, ‘both being clamped to the 







CHUCKS IN LINE 


chuck C, as can be seen in Fig. 7, where the end has 
been left sticking out in order to indicate its position. 
After it is certain that the two chucks line up, as they 





FIG. 7. TURNING VALVE CRANKSHAFT 
do when this bar enters both holes freely, the rod is 
slipped back out of the way, and the crankpin is ready 
to be turned. The turning is done in the usual manner 
by tools both back and front, and the work is performed 
quickly and accurately, ready for the finish by grinding. 

A line reaming fixture for the crank-case bearing is 
illustrated in Fig. 8. The crank bolted face 
down on this fixture, and the bearing caps are tightened 


case Is 

















FIG. 8. FIXTURE FOR LINE-REAMING BASES 


in position, The case is held firmly on the finished surface 
by the clamps A, B, C, D and F, which are especially 
designed to suit this particular crank case, but can 
of course be easily modified for any other conditions. 


The somewhat unusual feature of this line-reaming 
fixture is the use of hardened-steel bushings in the 














LN SANE ee 


eg 
is 








July 27, 1916 AMERICAN 
fixture for guiding the reamers, so as to insure accurate 
holes in the crank-case bearing. The line reamer is 
driven by any form of power that may be available, by 
means of the taper shank and tang at F’. 

The timing gear has 24 holes, to allow it to be 
adjusted in either direction to secure just the timing 
which may be thought necessary by any individual motor 
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A. Here the fixed block is shown at B, while th 
movable jaw C is hinged. The closing cam DP is not 
fastened to the fixture, but has a projecting stud that 
fits into a hole in the proper position. By simply 
lifting this out of the way, the jaw C can be easily 
swung to one side for taking out and putting in the 
work. This makes a rapid-acting fixture for such work 








FIG. 9. HINGED-LID DRILLING JIG FIG. 10. CLAMP FOR SLOTTING FIG. 11. RORING ROSS ON 


FOR TIMING GEAR 


owner or driver. This drilling is performed in the jig 
seen in Fig. 9. It is of the hinge-lid variety, the lid 
i being held in place by a thumb-latch C and the 
indexing done by the pin D. Six holes are drilled at 
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FIG. 12. FIXTURE FOR INDEXING VALVE CRANKSHAFT 


each setting; then the lid is raised, the gear A indexed 
around one tooth by means of the pin J and the next 
series of six holes drilled in this way. Four settings 
complete the operation. 


Two Cam-OpERATED FIXTURES 


Two cam-operated fixtures are illustrated in Figs. 10 
and 11. The first is for milling the slot in some small, 
special, headless screws A. Two of these are usually done 
at one setting, but the second hole has been left empty 


<7 





SCREWS AWKWARD LEVER 

Fig. 12 shows a fixture for grinding the pins of the 
eccentric shaft that actuates the sleeve valves. This 
operation can be readily understood by referring to 
Fig. 13, which shows the complete shaft with its eight 
crankpins, alternately numbered and lettered. The out- 
side of the shaft is 2.16 in. and the pins 0.998, with a 
maximum of 0.9985. The crankpin bearings are 1.252 
in. long. The shaft is first ground 2.1375 and then 
finished to the size shown. 

The keyed end of the shaft fits into the holder A, 
Fig. 12, being located by the keyway and clamped by 
the drawbolt B. To locate the fixtures on the shaft, the 
keyway at one end is used. The center is slipped on 
the other end and the whole mounted on a faceplate. 
indicating from the legs C of the indexing fixture. In 
this way perfect alignment is secured between the work 
and the fixture. The clamp bolt B has a section of a 
circle cut out, as shown, and is drawn against the shaft, 
holding it firmly. 

After the work is placed in the fixture and locked in 
the machine, it does not have to be removed until all 
eight pins have been ground. To index from pin to 
pin, it is only necessary to loosen the thumb nut D on 
each end, lift the latch EF out of its notch and revolve 
the lock A by means of the offset centerpiece F, these 
heing connected through the plate G. This indexing 
must be performed for each eud. The shaft is turned 
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FIG. 13. THE COMPLETE CRANKSHAFT FOR OPERATING VALVE 


for illustration purposes. The screw is held between 
the fixed jaw B and the movable jaw C, which is clamped 
by the cam, or eccentric, D. This is a very simple 
fixture which has worked out satisfactorily in connection 
with a small hand miller. 

The other cam fixture, Fig. 11, is for drilling and 
reaming the large hub of a rather awkward-shaped lever 


to the next notch and the corresponding pin ground 
to suit. The notches are numbered from 1 to 8 on both 
fixtures to avoid mistakes in indexing. 

Many of these fixtures are applicable in other shops 
where more complicated devices would not serve the 
purpose nearly so well and would not be as economuica! 
to build. 
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from a Small-Shop Notebook 


By Joun H. Van DeEVENTER 
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A WIDE VARIETY OF LOCKNUTS AND LOCKING DEVICES FOUND TO 
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Hlinged Tilting Parallel 
By Frank V. DicKERMAN 
Having a number of armature slot gages of various 
sizes and tapers to make, I devised a hinged tilting par- 
allel, as shown in the illustration. The top A is hinged 
to base B at C and is tipped to the desired angle or taper 
per inch by the hardened slotted screw D, the rounded end 
of which rests on the plate 2. Parallel lines indexed 
lengthwise on the face A aid in determining the taper per 





PARALLEL 


HINGE TILTING 
inch. By using hold-down grips, any angle from a plain 
parallel to 15 deg. or over and any width or length within 
its range can be shaped. After carbonizing and assem- 
bling, the top and bottom faces should be ground parallel. 

The quickness of adjustment, lightness, rigidity and 
range of this tool make it ideal for toolroom use. The 
dimensions of this size are suitable for the average small 
shaper. For larger machines they could be changed in 
proportion. 

Hobbing Half-Nuts 


Witutiam C, HaArveEs 


Half-nuts to that shown at A to 
produced in lots of two hundred. They were of cast iron, 
made large enough in the center to allow boring and tap- 
ping a full hole. The castings were first ganged on a suit- 
able fixture and the end straddle-milled to size. 
The two ,);-in. pin holes were then drilled and reamed. 


By 


similar were be 


faces 


The half-nuts were located by these pin holes in a turret 
lathe and bored and tapped, an undersized taper tap and 
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THE HALF-NUT AND THE HOB 
finishing tap being used. The final operation—remov- 
ing the superfluous half of the nut—was also performed 
ii gangs in a milling fixture. 
and tapping, however, was 


The operation of boring 
were rough and broken in 


unsatisfactory; the threads 
places, the taps did not follow the hole, and in addition to 
the poor product four taps costing about $10 each were 
broken or worn out on the first two hundred pieces. It 
was decided that a better means must be devised for the 
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threading operation, and the following successful method 
was the result: 

As shown, a six-spiral grooved hob was made straight 
except for the first inch, which was tapered 0.025 in. and 
“backed off” slightly at the top and both sides of the 
thread. 

The job was done in a Le Blond lathe with a 
pound rest. The hob is held by the large end in the chuck 
and indicated true. The fixture for holding the work 
consists of a 90-deg. angle plate with ,);-in. projecting 
pins for locating the work and a strap and bolt for 
holding it. A tongue at an angle of 6 deg. projects from 
the base of the angle plate and fits the tool-post slot. 
This was found to be the proper angle to clear the angle 


com- 


of the thread. 
As a half-nut of this form cannot be removed from a 


screw at right angles to the axis, the hob could not be fed 
in square with the lathe without injuring the thread. 
The 6-deg. angle used in this case gives the necessary 
clearance and permits the hob to take about an equal cut 
on both the 90-deg. and 45-deg. sides of the thread each 
time through. Six cuts are taken to complete the job, 
which occupies half the time consumed in running two 
taps through in the turret lathe. The product is all that 
could be desired, and the hob, after cutting two hundred 
half-nuts, shows practically no sign of wear. 
A Counterbore 
By Micuarn L. Parsay 


Herewith is shown the design of a counterbore which 
was recently found to be good for counterboring forgings 
and castings where the depth could not be measured on 
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account of the rapid production that must be maintained. 
It is also economical of high-speed steel. 

The counterbore is marked A and is of high-speed steel. 
The two collars B are set for the proper depth and are 


threaded to lock on C, which is a Presto shank. The 
headless screw D holds the counterbore A in place. The 


other illustration is simply the same plan followed out on 
a No. 4 Morse shank counterbore. 
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Features in Designing the Noiseless 
Typewriter 


By Frank A. STANLEY 





SY NOPSIS—The features of design incorporated 
in this typewriting machine involve some most 
important principles, with a unique pendulume 
controlled toggle motion, whereby a uniform degree 
of pressure is applied through toggle action inde- 
pently of the primary force due to the touch of the 
operator upon the keys themselves. This, in con- 
junction with a flat steel printing bar presenting 
a fixed surface for bac king up the paper, allows the 
printing of the type character upon the surface of 
the paper to be done with a definite degree 0} pre S- 
sure, due to the control of the type bar, which comes 
to rest at the moment of impact upon the ribbon, 





There is something a bit uncanny about seeing a per- 
son operating the kevs of what seems to be a typewriter 
The 
novelty of the machine, as well as the methods used in its 
manufacture, make it of special interest to the mechanic. 


without the noise which usually accompanies it. 


the process of thought leading up to the development of 
this typewriter mechanism, a number of novel features 
were evolved, each of them of prime importance in the 
construction of a maghine to operate noiselessly, 

One of these features which at first may seem paradoxi- 
cal, is the use of the hard-stcel printing bar in place of the 
rubber roll or platen, the cylinder being retained solely 
for the purpose of feeding the paper, but having of itself 
absolutely no connection with the tvpewriting operation. 
Another feature incorporated with this is the tvpe-bar 
mechanism, which with gradually accelerated and retarded 
motion carries the type swiftly forward, impresses the 
ribbon against the surface of the paper, then instantane- 
ously returns the type bar, the printing action of the 
type being one of firm pressure instead of the usual ham- 
mer blow. 
the printing pressure is uniform, practically regardless 
of the blow struck by the operator upon the keys. 

Moreover, the construction permits such adjustment in 
the assembly of the carrying mechanism that with uni- 


This type-bar mechanism is so designed that 




















THE NOISELESS TYPEWRITER 
TOGGLE 


FIGS. 1 AND 2, 

It is generally a fairly easy matter after a machine 
has been perfected to explain its operation and how it ac- 
complishes certain results: One part of the mechanism 
does this thing, another that, and there you are. It is not 
so simple a matter for the designer of a novel machine to 
set forth definitely or to visualize to himself at the begin- 
ning just how he is to proceed to accomplish any desired 
end. 

Undoubtedly the designer of the Noiseless typewriter, 
which has now been manufactured at Middletown, Conn., 
in its finally perfected form for the past two years, could 
not for a long time determine to his own satisfaction just 
what course to follow to make the rapid printing action 
of hard steel type silent in a typewriter. But whatever 


WHICH INCORPORATES A UNIQUE PENDULUM-CONTROLLED 


MOTION 


form action upon the keys the requisite degree of pressure 
is applied to suit the different characters to be printed 
upon the paper. In this connection it may be mentioned 
that the actual tension upon the bank of key levers is 
easily variable by the turning of an adjustable nut to 
conform to the individual ideas of various operators as to 
what they prefer for delicacy of touch in the operation 
of the kevboard, 

The operating control and the method of guiding the 
type bar are such that permanency of alignment is secured 
at the actual point of printing. The top and bottom of 
the type fit in the guide, through which each type passes 
and in which it is prevented from deviating up or down 
or to either side under this guiding principle. To allow for 
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various thicknesses of paper and for different numbers of 
sheets in manifolding operations, the design embodies a 
carriage-mounting system which is adjustable forward or 


back—that is, toward or away from the extreme forward 


to correspond to the total thickness of 
This adjustment is attended 


point of the type 
paper placed in the machine. 
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of the toggle, which is shown at A in the diagrammatic 
views referred to. 

The adjustable bracket B, upon which the toggle and 
its controlling apparatus are mounted, is adjustably at- 
tached to the top plate of the typewriter at C and con- 
sists of a rocker-arm )), which is attached by a link F 
to the shorter member F 
the toggle motion, FE carry- 
ing at its rear end the small 
pendulum weight A, 
which the mechanism derives 


of 


from 


its name of pendulum toggle. 
The longer member @ of the 
toggle is pivoted to the cen- 
tral portion of the type bar 


H. The lower portion 7 of 
the rocker-arm DPD is in the 
form of a cam or wiper, 


which provides a contact sur- 
face for the lever J, which is 
drawn down when the key 
lever A is depressed under 
the touch of the operator’s 
hand. The connecting link be- 
tween the key lever and J is 











FIGS. 3 TYPE-BAR TOGGLE AND TYPE 


AND 4 


to by a graduated indicator at the front of the typewriter, 
which is set to one, two, three or more sheets, in accord- 
ance with the thickness of the paper itself. 

THe NOISELESS ACTION 

Briefly stated, the principle of the noiseless action is 
that the printing-type character is pressed upon the paper 
instead of struck as with a blow. In this respect it may 
be considered as practically identical with the printing 
of a character in the printing press, where the pressure 
is maintained mechanically, when once determined, and 
not varied with each t\ pe according to the individual pres- 
sure of the operator’s fingers. 'To secure this pressure 
action under the conditions of uniformity referred to, the 
mechanism is arranged as illustrated. 

Of these illustrations, Fig. 1 gives a clear idea of the 
ceneral appearance and proportions of the noiseless tvpe- 
writer. Fig. 2 shows the machine with the top plate re- 
moved to show the type-bar mechanism and carriage 
mount. Figs. 3, 4, 5 and 6 illustrate clearly the tvpe bar 


and its actuating mechanism in vari- 
ous positions under the operation of the 
key levers, 

Figs. 1 and 2 show that the type 
bars are placed horizontally and travel 
central 


radially toward a common 


BAR WITHDRAWN 


indicated at L, with the nec- 
essary means of adjustment. 
The action between the swinging arm J and the rocker 
arm / is a rolling contact, there being no sliding motion 
whatsoever. The curve on the upper, or bearing, surface 
of J is laid out to give a rolling contact without sliding 
friction. When this arm / is depressed under the pull of 
the key lever, the upright portion D travels forward and 
the pendulum link # forces the toggle open, carrying the 
tvpe bar 7 rapidly ahead, as indicated in Fig. 5. As the 











point, where they are guided for fixed 
accuracy of position. The movements 

of these type bars are produced by 

an ingeniously designed mechanism which may be called 
a pendulum toggle, and is distinctly outlined in Figs. 3 
to 6. Of these views Fig. 4 shows the type bar in extreme 
backward position: Fig. 5 shows it with the toggle nearly 
straightened out and its type character therefore almost in 
contact with the paper: Fig. 6 illustrates the type bar in 
extreme forward position with the toggle joint dead on 
center line. With this toggle movement the type bar, 
which is very light, has a free floating action, and the bar 
is always under the control of the pendulum member 





BAR FORWARD 


FIG. 5. TYPE 
toggle approaches the full-open point, or center line, the 
motion of the type-bar race naturally diminishes appre- 
ciably until it comes to a dead stop with the toggle on 
center, as in Fig. 6. It is obviously impossible with the 
toggle mechanism in this position for the type bar to be 
further advanced. Therefore, with the machine properly 
adjusted and with the carriage set for any given thickness 
of paper or for any given number of the sheets, the de- 
sired amount of pressure is applied by the type upon the 


ribbon and paper. This pressure cannot be exceeded, for 
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if it were possible to carry the toggle joint past the cen- 
ter line by any device whatsoever or by abnormal pres- 
sure upon the key levers, it would bring the type char- 
acter back from the ribbon rather than advance it. 

A little study of the diagrams in Figs. 3, 4, 5 and 6 
will show just what the pendulum portion of the toggle 
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Without each 


feature of the machine, it is of interest to note the simplk 


roing into an elaborate explanation of 


but effective way in which the key levers are hung up by 


at O and refer 
thoug) at 


hon ma 


support 


their rear hooks under the tubulai 
| 


to the spring connections by finite 


] 
Hiso 


action of the part is assured. ‘attent 


justifiablv be called to the lavout of 





Oy) 6 Ss 1H the contact curves on rockers J and / 

s_ mal —- which are actually very accurate cam 
ch 2 \_--- - --- surfaces giving a true rolling contact 
“Cty B | 0 SI where the slightest slidin friction 
nm i a) would be a positive objection. Not only 
os Se : are these curves laid out graphically to 
+ lA 39 assure the desired contact under roll 
"inal Cog ing motion, but elaborate tests have 

NJ + been made after the completion ol 

. i the manufacturing tools to test these 
members under observation to deter 


C 








FIG. 6. TYPE BAR IN PRINTING 
accomplishes in the way of applying a definite pressure 
upon the type bar. The full throw, or arc, of movement 
of the rocker-arm /) is represented in Fig. 3, )* indicating 
the extreme forward movement of travel with the pendu- 
lum straightened out in line with the vertical arm F. 
The weight of this pendulum has been accurately deter- 
mined and its mass, in conjunction with the length of 
its lever arm, is such that when the rocker PD is brought 
forward through the action of the key lever upon the 
cam surface / the pendulum A itself rises toward the ver- 
tical line. After advancing a certain distance the further 
progress of the type bar through the opening of the toggle 
joint is derived from the momentum of the pendulum A, 
which carries it forward until the toggle is dead on the 
center line, as in Fig. 6. 

Here the depressing lever /, which is drawn down by 
the action of the key lever, is no longer in contact with 
the cam surface J of the rocker-arm D, the downward 
travel of J being limited by a stop under the auxiliary 
arm M attached to the key lever A. To make sure that 
this pendulum alone shall act as the final pressure agent 
in bringing the tvpe character against the ribbon and 
paper—that is, to exclude from operative action the mo- 
mentum of connecting parts leading from the key lever 
upward—the forward advance of the swinging arm is 
stopped at the predetermined point D', Fig. 3, by the 
lug .V, which comes in contact with the under side of a 
pad attached at the front of the top plate of the typewriter 

The return of the tvpe bar is produced by the combined 
action of the tension spring shown and the toggle itself, 
the members coming to rest in the position indicated in 
Fig. 4, with the back of the pendulun upon a 
pad at the top of the casing. 

All the members involved in this pendulum-toggle 
mechanism and in the connecting apparatus, from the 
key lever upward, are made of thin, tough, sheet-steel 
stock, from which are produced light parts which are stiff 
and sufficiently durable to withstand the wear and tear of 


resting 


service exacting typewriting. 


| a a —____ rapid, positive 


POSITION 


mine the accuracy of this rolling move- 


the dimensions of 


ment. Similarly, 


pendulum A and of all other parts of 
the toggle mechanism have been deter 
precision to 


action To produce 


very 
the 


mined with assure a 





cradually accelerated and retarded mo- 


tion desired in sliding the type bar 

into action and bringing it to rest with the character 

against the surface of the paper and other desirable fea- 
tures of operation. 

The pressure normally required to print a full-faced 

chara ter on a sheet of paper Is natura very much mor 


than that required for the small area of a punctuation 


point, Sav a m riod or a comma, If these charac ters were 
1] 1 1 lar « 
mon ane under a 


hammered home against the ri paper 


system of hammer blows of approximate! 
sity, the broader-faced characters, 
tals, 
paper, while the characters of small area, like the punctu- 
to, 


the cle eree of im 


uniform inten- 
the capi- 


lnpression upon the 


] 
like some ol 


would produce a satisfactory 


marks referred would be driven clear through 


ation 


rr’ ssion or cMMvpossing upon the 


the paper, 
; ) 


e sheet varving very nearl\ 


back of th in exact proportion 
to the area of the tvpe character itsel! 


However, under the system here applied there is no 


hammer-blow action. The contact of the type character is 


which 


that of an evenly applied pressure, the intensity o 


has been established in the assembiing ol the machine 

















FIG. 7 THE POINT WHERE THE PRINTING IS DONE 


so that with the toggle joint straightened fully out and 
the type characters in their extreme forward position each 
of the characters prints equally upon the paper. 

Each type bar as it is carried forward is passed into a 
positive guide that holds it top and bottom so that devia- 
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tion from true alignment is impossible. Few people out- 
side of professional printers realize what a small actual 
deviation in type alignment is necessary to produce on 
printed sheet a condition indicating a bad lack of 
A thousandth of an inch deviation is ordinar- 
and two or three thousandths with 


the 
alignment. 
ily 
a clear-faced type will often appear to be a real lack of 
Similarly with the type- 


very conspl¢ uous, 


alignment of 7/,, in. 


written sheet, even the most minute deviation from ver- 


or greater. 


tical alignment is instantly detected and in the human eye 
ordinarily magnified considerably over its actual devia- 
tion. 

How positive alignment is maintained at all times on 


the Noiseless machine will be understood from Figs. 4, 5, 6, 
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maintains always a suitable surface for feeding the paper 
uniformly through the machine. 

At this point it may not be out of place to make brief 
reference to the method by which the carriage with the 
flat printing platen is brought forward or moved backward 
to suitable position to accommodate varving numbers of 
sheets of paper, or paper varying in thickness, as is often 
the case with different classes of correspondence. Refer- 
ring to Fig. 4, it will be seen that the carriage indicated 
diagrammatically at 2? operates upon ball bearings in a 
guide supported by a bracket called the center tie, an 
adjustable member fitted transversely of the typewriter 
frame and adjustable farward and back by the indicator 
screw at the front of the machine. In its adjustment for- 
ward or back, while moving smoothly under the action 
of the 
rigidity desirable for properly supporting the carriage 
and connecting parts. The indicator screw and dial will 
be noticed at the front of the machine in Fig. 1. 

Whatever adjustment is made in the position of the cen- 
ter tie and carriage to provide for the requisite num- 


adjusting screw, it at the same time retains the 


ber of sheets of paper, the type bar is always locked 
at the point of printing, as in Fig. 8. In its construction 
the type bar itself rests upon a hardened and ground steel 
plate, and at the top is guided against lifting by the top 
plate R, Fig. 4. 


tral one of the group of 28 radially disposed bars at right 


The center guide, Fig. 8, receives the cen- 


angles, and the type is therefore the width of the opening 
in the guide itself. The other members of the set of type 
bars all come in at an angle greater or less, according 


to the distance from the central member of the group. 





y and & The former illustrates the manner in which the 
FIG. 8. METHOD OF LOCKING TYPE BAR AT POINT 
OF PRINTING 














FIGS. 9 TO 11. IMPORTANT STAGES IN THE 


flat printing bar is extended across the full face of the 
rubber platen, but in front of it, so that the paper to be 
written upon as it is fed around by the roller is carried 
outside of this bar, presenting a flat surface to the inked 
ribbon and type. The steel printing plate cannot wear 
under the action of the tvpe bars upon the paper: nor does 
the rubber roll, as it is used solely for feeding of the paper. 

An important feature at this point relates to the pres- 
ervation of the rubber roll itself, which, serving always 


as a paper-feeding device and never for a printing platen, 


PROCESS OF ASSEMBLING THE TYPEWRITER 


The thickness of the tvpe at the point of contact in the 
guide must therefore be determined according to the angle 
at which the type bars operate. These angles have all 
been figured out and the type for each character is ground 
to an absolute thickness, so that when passed in at the 
given angle it will fill the guide and be correctly sup- 
ported against being thrown out of alignment. 

In connection with the tvpe bars there are two inter- 
esting features which are brought out clearly in the illus- 
trations and which may be referred to briefly in this 
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article. It will be seen from Figs. 4, 5 and 6 that the type 
is riveted to the type bars in such a manner that it can- 
not become loosened or work out of alignment; further- 
more, each type is made with a protecting shoulder that 
projects sufficiently to make it impossible for two or more 
bars to come in collision so as to injure the type faces 
themselves. These features, in conjunction with the fact 
that the type is properly hardened, assure in every pos- 
sible way accuracy of impression and make really a per- 


shed Dimensions 


NOTE. Dimensions shown are fin 
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FIG. 12. TYPE BAR BLANK 


manent element of each type, so that, incorporated with 
fixed alignment, it is an indestructible type. 

It will be seen from the general views, that the mech- 
anism of this machine is entirely inclosed except for cer- 
tain parts at the end of the carriage platen. The type bars 
the kev 
the 


themselves, the type, the connecting toggles, 
the the action, 
spring barrel for the carriage feed and the attendant 


levers, ribbon motion, escapement 
mechanism are all covered in by neatly designed plates. 

The important members of the typewriter and the gen- 
eral process of building it up are pretty well shown in 
Figs. 9 to 11, inclusive. These might well be called 
the six high points in the process of assembling the ma- 


f intermediate 


chine. There are of 
phases, but these give a clear idea of the general line of 
the up the complete 


course a great many 


progress in of building 
typewriter. 
Fig. 9 shows the frame put together, for this frame is 


process 


made of two separate side plates—right and left—a rear- 
frame brace, front-frame brace and a _ part-frame tie. 
These parts are firmly fixed together by screws and dowel 
pins, none of which are visible in the finished machine, 
so that to the unsophisticated observer the frame appears 
to be one solid casting. The front and rear 
combs for guiding the key levers and connecting mechan- 


so-called 


isms are also shown in position, as are certain other parts. 
This and Fig. 10 show the accurately machined guide for 
receiving the center tie, which carries the typewriter car- 
riage. This guide and the center tie 
and which is shown in the background in Fig. 10 are 


which it receives 
machined and fitted up with the same care that would be 
given to a precision machine-tool slide. These guiding 
surfaces in reality constitute the working points for a 
great many subsequent operations in the machining of the 
respective castings. The general character of the center 
tie in Fig. 10 will be apparent, and this view also repre- 
sents the appearance of the frame after the key levers 
have been put in place. 

Fig. 11 shows a further extension in the assembling 
process, where the top plate is attached, the center tie is 
in place at the rear, and the type-bar plate and guide are 
also in position. The top plate, as indicated, is slotted 
radially to receive the different type-bar carrying brackets. 
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Various important details required in the construction 
of these typewriters are illustrated in these half-dozen 
views, as they appear before assembling in the machine 
itself. Some the 
duction of these parts remain to be discussed at some later 


tools and processes devised ior 


pro 


period. 
It may be well here to call attention to the fact that the 


machine is of the double-shift tvpe: that is, all characters 


are combined on three rows of kevs, and there are three 


characters on each type face, so that with this compact 


form of keyboard a corresponding diminution in the num- 


ber of type bars is obtained. The carriage is merely 


shifted up for capitals, down for numerals and remains 


central for lower case, or small letters. 


The general method of mounting tvpe-bar mech- 


anisms, the adjusting screws and clamps for securing 
them in the assembling process at t desired distance 
from the point of printing are clear! own. The cast- 


iron top plate already referred to carries a hardened and 
ground steel guide plate for supporting the under side of 


the type bars as thev slide back and forth. here is also 
the 


ars against lateral 


attached to this top plate an inverted comb in form 
of an are for guiding the sliding tvpe 
This comb is primarily 


the type it 


deviation from true radial trave 


to control the movement of the tvpe-bar body, 


self having an absolute guide at the point of printing 


for both lateral and vertical alignment. 


Directly over this is another arc-shaped member ot 


segment, known as the type-bar plate. This is a gravy- 


iron casting and forms a cover and top guide for the bod\ 


of the tvpe bars. To this segment-shaped casting is se- 
cured a steel plate extending over the front of the type 
bars and forming at its extreme forward point the lateral 
itself. The 
to the inner point 
These 


various members are all shown conspicuously in some one 


lower guide for 


alignment guide for the type 


the type is an auxiliary part attached 


of the top plate proper, as illustrated in Fig. &. 


or other of the different views illustrating this article. 


PROPORTIONS OF PARTS 
While it is not the intention to here enter into a descrip 
the 


is machine is made, it ma 


tion of any of manufacturing processes under which 


th not be out of place, in order 


to give a definite idea of the proportions of the mechanism 


bars forward and back, 


for rapid operation of the typ 


to show a detail of the bar itself. There are 28 of these 


in each typew riter, all mad 
dimensions, as in Fig. 12. This 
also illustrating the manner in which the bar 


| 
Dars 


exactly to the same 


shows general overall 
dimensions, 
blanking out the greater portion of the 


: 
6 


Is lighte ned by 


center. The material is 0.028 in. in thickness by 1,4, In. 
wide and is of tempered hband-saw steel. 

A fair indication of the lightness of these parts is found 
fact that 30 of 


pound of Stor k. The finished wi ight of the bar is even 
] 


in the them are blanked from a single 


ess than half of this after the central portion has been 


blanked out from the body, and the top, bottom and ends 


formed to size. 


Heat Treatment of Carbon-Steel locomotive axles was made 


the subject of a paper presented before the American Society 
“for Testing Materials in which the author pointed out that 
the generally accepted theory that a water-quenched carbon- 
steel forging will have a higher tensile strength and yvreater 
reduction of area for the same elongation than a similar forge 
ing which has been oil quenched was not consistently borne 
out by the results of conducted tests, individually, except as t« 
elastic limit 
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Jigs Used in Machining Turret- 
Lathe Details 





» 


By 


ROBERT 





SYNOPSIS 
shown jigs for machining some of the smaller parts 
of a turret lathe. 
In each Case the drilling operations 


On this and its companion page are 
These tools are of sim ple , rugqge d 
construction, 
follow the milling. 


sthle lo have a fired surface for lacatina purposes, 


By such a procedure if 1s pos- 


ul hic h is found a dec ided aul in producing inter- 


( hanqge able Ve sults. 





)n 1007. 
made by the Blake 
Cambridge, Mass. 


Vol. 44, was described a turret lathe 
& Knowles Steam Pump Works, East 


Some of the tools for machining parts 


page 


for this lathe were shown on page 54. In this article are 


shown and described jigs for other parts of this machine 
tool with the necessary details of design, construction 
and production to suggest other application. 

The jig used in drilling the back arm bracket employs 
two dowel pins that fit into cored slots in the casting 
Thumb-screws and knurled-head 
screws are tightened against the casting to hold the jig 
in position. ‘The ji 
of the box type. 


as the locating means. 


or 
= 


for machining the swivel block is 
The casting the end 
The piece is then readily located by a 


inside of the 


slides in from 
ugainst a stop. 
that fits 


swivel block. 


tongue a machined groove in 


The tool for drilling the cam bracket is provided with 


cover, 


a 


After the milled casting has been placed in the 


2 











USED IN MACHINING TURRET-L< 


JIGS 


DRILLING 


9 


FIGS AND 2-A 


Drilling the 
The jig is located on the casting by 
Two 


back-arm bracket, 
means of two pins 
the upper 
the lower 


strains 


Operation and reaming 
Fig. 1. 
that fit 


surface hold 


cored slots. thumb-screws on 
the jig in position. 
surface in holding the jig 

Holes Machined—Three -in. 
drilled The latter 


1% in. 


into 
Two plungers on 
against machining 
drilled 
hole is then counterbored 


assist 
14-in. spot- 
to 


and one 
reamed 
in 


and 


for } 


4 deep. 


FIGS. 4 AND 4-A 
Operation—Drilling back-arm swivel block, Fig. 
milled casting is slid in from the of the jig to 
pin. The casting is located by tongues 2,4 in. apart, 
fit into the milled slot Two thumb-screws tightened on 
part hold it in 
Holes Machined 
The 
the jig. 


9 
o. 


a 
which 
the 


The 


end stop * 


position 
Three 


latter holes are tapped 


drilled 
of 


i 


and two jj-in. 
U.S.S. threads out 


j}-in. drilled 


with 4-in. 


MAWSON 


jig and forced against stop surfaces with screws, the cover 
is dropped down and held with a thumb-nut. The tool 
is then ready for use. The swing-arm jig is*of the open 
type. The casting is slid over a pin that fits into a 
previously bored hole. The outer end of the piece Is 
pushed against a stop with a setscrew, and the casting 
is held in position with an open-sided washer and nut. 





FIG. 8. JIG FOR SWINGING ARM 





Fig. 6 


Fig. 4 


ATHE PARTS, WITH WORK SHOWN IN POSITION 
AND 6-A 


FIGS. 6 


Operation—Drilling carriage hook latch and forming cam 


bracket, Fig. 5. The milled casting is located in a V-sur- 
face and forced back by means of setscrews. The cover is 
then swung down and locked with a wing-nut A knurled- 


head screw tizhtened on the casting and passing through the 
it during the drilling operation. 


cover assists in holding 
Holes Machined—Five jj-in. drilled and two -in. spot- 
drilled and reamed. 
FIGS. 8 AND 8-A 


Operation—Drilling back-arm swinging arm, Fig. 7. The 
casting is placed on a 3%-in. pin that fits into a previously 


bored hole. The end of the piece is then swung against an 
adjustable stop with a thumb-screw. An open-sided washer 
and nut hold the casting firmly in the fixture during the 


operation 


Holes Machined } 


One }}-in. drilled and one 3}-in. drilled 
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CAST IRON, 
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wy oN HOOK LATCH AND 
” CAST IRON, 27 POUNDS FORMING CAM 


SWINGING ARM 
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Reinforced Foundations for 
Cranes and Hammers 


By J. A. Furer* 


On account of the peculiar nature of the ground on 
which the forge shop at the naval station, Pearl Harbor, 
Hawaii, is built, the customary construction for the 
foundation of heavy and hammers could 
not be followed. The formation underiying the surface 
crust in the locality of the forge shop consists of coral 
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OF CRANE FOUNDATION 


PLAN 


sand, into which, after tidewater level is reached, a 
4-in. iron rod can be pushed by one man to a distance 
of 30 ft. without appreciable resistance. The very long 
piles that would have been required for supporting the 
hammers and cranes would have been difficult to drive 
inside of the shop. The coral sand, however, although 
apparently offering little more resistance to the penetra- 
tion of a rod than quicksand, has nevertheless, con- 
siderable supporting power if machine foundations are 
spread sufficiently and if they are reinforced so as to 
avoid fracture due to uneven settling. 
The most difficult foundation to deal 
one for a 10-ton revolving pillar crane serving a large 
forging press. As this the unsupported 
pillar type, the foundation is called on not only to carry 
the load but also to resist upsetting moments. As the 
crane has a radius of 25 ft., the upsetting moments are 
considerable under full load. The casting for the pivot 
bearing, as will be noticed from the plan of the founda- 
tion, Fig. 1, is 12 ft. 6 in. below floor elevation. The 
diameter of the side-thrust roller path is 7 ft. 9 in. 
The crane builder plain concrete 
foundation 17 ft. deep by 26 ft. in diameter at the base. 
A sketch of the foundation that recommended is 
shown in Fig. 2. It is given so that it may be com- 
pared with the reinforced-concrete foundation actually 


with was the 


crane is of 


recommended a 


Was 


installed. 
Reinforced-concrete construction was adopted for two 
reasons: First, the cost of a plain concrete foundation 


*Naval constructor. 
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would have been considerably higher than that of the 


reinforced design, as the latter contains only 72 cu.yd. 
of concrete against 276 cu.yd. in the former. The 
cost of excavation and formwork would also have 


been correspondingly greater for the larger foundation. 
Second, the nonreinforced foundation would have been 
so large as to interfere with other foundations and 
with the footings of the building columns in its vicinity. 


The minimum thickness of the walls of the rein- 
forced foundation is 2 ft. 9 in. as shown in Fig. 1. 


This thickness could have been made somewhat less so 
far as strength is concerned, but was adopted so as to 
insure water-tightness for the protection of the pivot 
bearing. The water line.at mean low tide is only 10 ft. 
below floor grade, thus keeping a considerable portion 
of the foundation wet continuously, 

As it was desirable to keep the size of the excava- 
tion as small as possible, the work was laid out with 
the object ol dispensing, if practicable, with an outer 
coffer-dam in addition to an outer form. On excavating 
the hard surface crust to a depth of about 8 ft. it was 
found that the sides stood up well. The hole was then 
trimmed to octagonal shape, and sheet piles, consisting 
of 4x12-in. planks, were driven as shown in Fig. 3. 
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FIG. 2. RECOMMENDED 


CRANE 


FOUNDATION AS 


These sheet piles served the purpose of an outer form. 
Two octagonal made of 8x10-in. timbers, 
reinforced at the corners by steel butt straps, were used 
to keep the coffer-dam from collapsing. 
One ring was kept near the bottom of the excavation 
while the other was held at 
The digging of the hole was 


brace rings 


as the work progressed, 
floor elevation. 

followed uy by driving the sheet piles so as always to 
keep the points embedded about 2 ft. below the bottom 
of the excavation, thus adding to the security of the 
coffer-dam against collapse. For driving the piles a 
whip was rigged from the bridge crane overhead, to 


about 


which was attached a heavy timber that served as a 
ram, as shown in Fig. 3. Sheet piles 19 ft. long were 
used. These were well pointed and were driven without 
difficulty. 

The excavated material was hoisted out in coal buckets 
by means of the bridge crane and was dumped directly 
into cars. A 6-in. motor-driven centrifugal pump had 
to be kept running continuously to keep the excavation 
free from water. When the work had been carried to 
the designed depth, several sheet piles were removed 
temporarily so that a vertical cut could be made leading 


io a sump at the bottom for keeping the hole drained 
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while placing the concrete. The bottom of the excavation 
was then filled to a depth of 8 in. with 2 in. of broken 
stone to assist the drainage. Large holes were also bored 
in the sheet piles opposite the sump for the same purpose, 
The salty seepage water was in this manner kept away 
from the concrete to permit setting for a few hours, 
The drainage pump was kept in operation while pouring 
the concrete and for about four hours afterward. 

After the sump had been completed and the fill of 
crushed stone had been made, the reinforcing steel was 
above 


The lower rings were blocked up 6 in. 


placed. 
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The overall 


and clumsy to handle if made in 
dimensions of the form were 12 ft. 6 in. 
diameter. It 


ditficult to place the concrete 


been much more 
the 


§ In. in would have 


prope rly at bottom, 
particularly in view of the interference from the rein- 
had the 


ramming would 


forcing rods, entire form been in_ position. 


Thorough have been impossible, and 
there would probably have been some separation of the 
mixture, due to the height olf 
the water-tight 


plac ed care ully 


the 
requirement, 
thoroughly. 


stone from the drop. 


The concrete, in view of 


had to be and rammed 
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ANCHORED READY 
CONCRETE 


FIG. 5. LOWER HALF OF FORM 


FOR POURING 


From 
bent 


to them. 
radials 


the bottom, and the radials were wired 
the sketch it that 
up so as to become the vertical reinforcing rods in the 
The the 
radials for about half the distance up from the bottom. 


will be noticed the are 


side walls. side rings were then wired to 


The inner form was built in two sections, as illustrated 
in Fig. 4. There 
this procedure rather than building tl 
In the first place the 


built much more cheaply on the shop fl 


were several reasons for following 


e complete form 


in the excavation. form could be 


It was made 


in two sections, because it would have been very heavy 





FIG. 6. CENTERING THE ROTATING RACK 
FOR PILLAR CRANE 
The difficulty of anchoring the form if made all in 


one piece would also have been considerable. 


The lower half of the form was made sufficiently high 
to bring the joint between the upper and lower sections 


well above the water line, so as not to expose the result 


the concrete to seepage. This section may 
be seen at the left in Fig. 4. lt 
that the anchor bolts for the pivot casting were secured 
to the Before placing this half 
of the form the bottom octagonal brace ring was slipped 


above the joint thy 


ing joint in 


will be observe | 


bottom of this section, 


up to a point about 18 in. between 
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iwo sections. 
of the form, so that the concrete could be well puddled 
iround the anchor bolts from the inside. After the con- 
crete had been poured to this depth, the trap was closed 
5 shows this half of the form 


A trap door was provided in the bottom 


and nailed down. Fig. 
anchored in place ready for pouring. 

The mixture used for the water-tight section of the 
l 


stone, 


») 


was | part cement, 2 parts sand, 314 parts 


crushed To this was added 10 per cent. by 
volume of hydrated lime, further to insure water-tight- 


foundation 


ness, 

After the lower portion of the foundation had been 
poured, it to the 
bracing that anchored the lowe) was 


allowed set thoroughly before 


half the 


Was 


of form 
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FIG. 8. 


2,500-LB. 


FIG. 7. FOUNDATION FOR 


1,100-LB. HAMMER 


removed. The upper surface of the concrete was then 


wire-brushed and roughened, so as to insure a good bond 
with the fresh concrete. The upper half of the form 
was bolted to the lower section after having been lined 
up carefully from below. Just before pouring, dry 


cement was sprinkled over the joint surface. The upper 
half of the foundation was poured with a 1:314:6 
mixture, and the whole foundation was allowed to stand 
three weeks before the removed. In rein- 
forced-conerete construction it is always well to allow 


forms were 
three weeks for setting, if that much time can be spared, 
hefore stressing the concrete, so as not to impair the 
hond between the steel and the mixture. The form was 
emoved piecemeal, to prevent injury to the concrete. 

The foundation was found to be perfectly water-tight 
m removing the forms, except for slight leakage around 
the anchor bolts of the bottom casting. These bolts had 
Leen placed in pipe sleeves, as may be seen from Fig. 4, 
<0 as to allow for slight springing in connection with 
lining up. After grouting around the bolts and under 
the casting, all traces of leakage disappeared. 


is 


Half Section GH 


FOUNDATION FOR 
HAMMER 
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The thrust ring at the top, which carries also the 
rotating rack of the crane, was placed approximately 
concentric with the A plank was then 
secured across the top, as illustrated in Fig. 6. A hole 
that had been bored in the plank at approximately the 
center of the ring was covered with a sheet of tin, and 
on it the exact center of the ring was scribed. A small 
hole was punched through the tin at this point, through 
which a plumb line was dropped. The necessary adjust- 
ment between the ring and the bottom casting was then 
The bottom 


foundation. 


readily made, so as to insure concentricity. 
casting and the thrust ring were grouted and allowed 
to set before installing the crane. 

The difficulty in arriving at a satisfactory design for 
steam-hammer foundations lies in the 
numerous assumptions that must be 
made in the empirical formulas used 
to get at the probable load which the 
foundation must stand. Where it 
is possible to use piles to support the 
anvil foundations, the simplest and 
best practice is to drive a_ sufficient 
number of piles to insure no settling, 


‘ 
« 


evep when the tup is allowed to strike 
the bare anvil at full stroke. No 
steam hammer should ever be treated 
that way, but it is the correct, because 
the safest, assumption to make. Even 
after making this assumption the en- 
gineer cannot in the drafting room lay 
out the number of piles that should 
go into the foundation; but after lo- 
cating the foundation he can drive one 
or two test piles and from the data 
ascertained determine upon the num- 
ber necessary to carry the load under 
In 





A. , Ly 


2 CONCRETE FRAME PIER 


the most severe service conditions, 
other words, the total number of piles 
required to support the foundation 
not be fixed until 


have been driven. 


need after a few 
As mentioned pre- 
viously, the ground in the forge shop 
at Pearl Harbor offered practically no 
resistance to the penetration of short 
Supporting the anvil foundations on piles was 


feasible, because of the extreme length 


piles. 
therefore not 
needed in order to bring them to a substantial bear- 
ing. It to reinforced-concrete slabs 
of sufficient reduce to safe limits the cal- 
culated foot. Spreading the anvil 
foundations however, moving the piers for 
the hammer frames considerably farther apart than 
is customary, with consequent increase in the span and 
size of the timbers carrying the frames. The slabs 
carrying the anvil structures could therefore be spread 
in a transverse direction to only a limited extent. Most 
of the increase in area had to be obtained by lengthwise 
extension. The calculated loads coming on the anvil pier 
of the 1,100-lb. follows: 


decided use 
area to 


pressu re per square 


was 


involved, 


steam hammer are as 


CALCULATED LOADS FOR 1,100-LB. STEAM HAMMER 


Assumed Loads on Anvil Pier: Lb 
WOlst OF CUD .ccccccccccccessseoceronseeseeoeseses 1,100 
OE aise tnn te ee adan desea beeeeees 6on eR 9,000 
er ec ae ee eens CSCS ECE KD ATER SS eee eT 3,660 
i i I, i. orn. wid w\Graig eRe bale wea ne Se ee 8,448 
PTT TET eT TTT TT TT CRETE Ch 10,080 

SEE co Jad wk er ae eke Ok Wh Dade e ed Oh ap weer eed 32,288 
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Load per square foot of ground..........ccsscccces 980 


Stroke of hammer, 28 in.; coefficient of impact, 80. 
Assumed Loads on One Frame Pier: 


I, A i oe ee ee be bie ee ee 5,500 
EEE 566 6d adnennd 0ncub 04 445605600606006540000% 11,000 
Ds. éhieSdeth ohh eee Meese enebeeennbaeeees 16,500 


R50 


The inertia of the concrete slab is a considerable factor 


The 


reinforcing material in 


in absorbing the impact load. foundation as in- 
stalled, giving the amount of 
the concrete, is shown in Fig. 7 for the 1,100-lb. hammer, 
The calculated loads coming on the anvil foundation of 


the 2,500-lb. steam hammer are as follows: 


CALCULATED LOADS FOR 2,500-LB. STEAM HAMMER 


Assumed Loads on Anvil Pier: Lb. 
rr ee er ee «ob k oe pO ONE OS ORRE RON SOKO < 2,500 
rr ee ee Sheesh Oot eeeeeee 18,000 
i es aio ae he hee RASS OSE Cee ebeOe 6 8,000 
err Se od Sauda eb de 6hOO6N00 8 bOR See RRS 41,000 
PE cinta ee 664404 066 0b Oo 00 60 ESECRUREESOO COWES 27,000 

DEE Sb eis ed kad onde Cee aeeene h4bed 006 b846088% 96,500 
Load per square foot of groulind.............eeeeee: 1,100 
Stroke of hammer, 3 ft.; coefficient of impact, 100. 

Assumed Loads on One Frame Pier: 

i i Mi ace ke web and ene eeeeaeeelae ue 12,000 
 Gtutek¢6n0ens bendéueienddkeaubncdakheaewees 25,000 

Total . (66 cee ShkS bbb ee ene teen eeeeas 37,000 
Load per square foot of ground.......... 740 


The foundation for the 2,500-lb. hammer is illustrated 
in Fig. 8. 
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Toolroom Bench Lathe 


By GusTAVE REMACLE 


The toolroom bench lathe with all its accessories will 
perform a more extensive and varied number of 


The cone pulley con- 


opera- 
tions than any other machine tool. 
tains a series of equally spaced holes that will allow for 
equally dividing work in operation. 

In Fig. 1 is shown a simple raising block. This is often 
used to increase the swing in machining pieces which 
are too large for the lathe without the raising block, but 
whicl within the lathe. It 
requires only a few moments to adjust the block in place. 

A somewhat similar block, Fig. 2, is used for adapting 


come the scope of bench 





FIG. 1 CC? 2S) FIG2 


FIGS. 1 TO 4 
a watch-lathe head to the bench lathe. It is particularly 
desirable to use such a head in lapping small wire to size. 
The valuable feature of this application is that wire small 
in diameter may be rotated truly and at high speed. The 
table A is fitted in the T-rest holder. It may be adjusted 
to any desired height, and upon it the lap is operated. 
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Small wire or rod may best be lapped in this manner. If 
there is a high-speed pulley rigged with the lathe for 
grinding purposes, it may be utilized for rotating the 
spindle. If this means is not available, a small portable 
motor set upon the bench will prove satisfactory for the 


purpose. 


The application of the V-rest for slotting screws 1s 
shown in Fig. 3. This device is easily set up and screws 
in such numbers as occur in toolwork may be rapidly 
slotted. The holder Is drilled to receive the sere Ww. After 
the V-rest is set in proper position, the stop collar is 
adjusted. It is then simply a matter of inserting the 


screw, pushing it against the saw, dumping it and insert 
Ing another. 

In Fig. 4 are 
The drill pad A may b 
resting place for stock and die in threading and for many 
V-pad B, if properly made, will acew 


illustrated a drill pad and V for drilling 


purposes, used for drilling for a 


other purposes. 
ately locate a round piece of rod for drilling. 
In Fig. 5 is shown the “bob-tail” center for grinding 


between centers in the bench lathe. Glanc ing at the plan 


view one may readily see the superiority of the bob-tail 


center over the ordinary tail center. The ordinary tail 


center 1s quite long and must necessarily be placed outside 


the slide rest. Thus in order to grind a piece between 


this and the head center, it is necessary to use a larg 


grinder is to have room. 


wheel, if the spindle of the slick 


At best the ordinary tail center is very much in the way. 
The bobtail center contains sufficient rigidity for grinding 
purposes and is so small that it may be placed between 


the headstock and slide rest, 
When grinding a piece that is simply he 
particularly a long slender piece as in Fig. 6, 


led. 


ld in the chuck, 
vibration 


should be carefully avoi This is simply accomplished 


by inserting a bit of drill rod in a piece of wood and tap 


the athe bed. as shown. 


ping the wood into the slot in 
It is only necessary that the drill rod rest against the piece 


heing ground. If this precaution is not taken, vibration 
and, 


the 


will occur as soon as the wheel touches the work 


increasing with remarkable rapidity, will result in 


— _ 
as 

\. ogee mA aati 
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ACCESSORIES 


almost immediate breakage of the It seems that 


the slender bit of drill rod resting against the work coun 


pre ce 


teracts the vibration. 

In Fig. 7 at A, B and C is shown the high-speed grind 
ing attachment for the bench lathe. As at A, this attach 
ment is held in the spindle of the lathe, which is locked 
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when this tool is in use. While the uses of this tool are 
many, only a few are shown. With the addition of a 
special cross-slide, snap gages may be set up and ground 
and lapped, as shown at B. Since this grinding attach- 
ment may be adjusted to reduce vibration and end play to 
a minimum, its value for grinding the openings in snap 
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FIGS. 8 TO 10. 


gages may readily be seen. At C' is illustrated the appli- 
cation of this attachment for grinding the flutes of taps 
after hardening. The block holding the tap is square or 
three-sided, according to the number of flutes, and the 
hole is central to the sides. The angle plate is clamped 
to the lathe bed and the block properly located when in 
operation by sliding against the angle plate. The flutes 
are ground by hand in quick order. 

For grinding a piece in the bench lathe it is desirable 
to grind to a finish without reversing on centers, as the 
piece may not run dead true when reversed. If 
ordinary driving dog is used, the piece cannot be ground 
at one setting unless a projecting lug is left on the piece, 
and this is sometimes objectionable. By bending up some 
sheet metal, as in Fig. 8, and soldering to the piece as 
shown, the latter may be ground over the entire length 
without reversing it on the centers. 

A very trying task for the toolmaker 
small hole to uniform diameter at all points. 


an 


is grinding a 
To grind 





GRINDING IN THE 
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INTERNAL AND EXTERNAL 
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the hole in this way it is necessary that the spindle be 
parallel to the center line of the lathe. This is deter- 
mined as in Fig. 9. After the hole has been ground so 
that the lap or wheel touches all points at A, the lap 
should be brought over to the side B. If the grinder 
spindle is improperly set, with the result shown—a hole 
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GRINDING ON THE BENCH LATHE 


larger at the front—the lap when moved transversely will 
touch only at C. By testing in this manner the slightest 
error may be detected. 

While a diamond-charged lap is preferred for grinding 
very small holes, grinding wheels may be used as small as 
; In. in diameter. Fragments of broken wheels can be 
drilled a little larger than A, Fig. 10% and cemented on 
A with shellac. Care should be observed that the shellac 
does not get on the cutting surface of the wheel. A good 
feature of this way of holding the wheel is the absence 
of a nut and washer at P, thus allowing the face of the 
wheel to be used if necessary. 

While speaking of the slide grinder as an accessory to 
the lathe, I think it well to say that many operators do 
grave injury to this tool by using oil on the spindle. 
Owing to the construction of the tool, there is no compen- 
sation for wear other than relapping the spindle and 
making new bearings. The oil catches particles, thus 
converting the spindle into a lap. 
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Profitable Factory Costs 


By W. Rockwoop CoNover?+ 





SYNOPSIS—A study of the basic principles of 
factory costs from the threefold viewpoint of labor, 
material and expense. The important items under 
each head are listed. Foundry costs should be 
separated from all others. The importance of 
accurate estimates of the probable costs of new 
work. 





So much has been written upon the subject of cost 
accounting and correct methods of compiling costs that it 
is doubtful if any new ideas can be advanced that would 
possess more than a relative value, except in isolated or 
individual Nearly every factory manager and 
every expert accountant has his own distinct views of the 
There is 


cases. 


work of cost accounting and costs compiling. 
great divergence of opinion as to what constitutes general 
expense, or overhead expense, as it is commonly called, 
and its relation to direct labor or to material as funda- 
mental bases of computation. Development, cost of tools 
and patterns and many special items are factors that 
influence to a greater or lesser degree the various processes 
of reasoning controlling the numerous systems in vogue. 
And the system adopted and followed in any given factory 
is usually largely dependent upon and governed by the 
opinion of some individual expert or department head. 
All this may or may not be for the best interest of the 
business concerned. It may seriously handicap sales and 
influence profits adversely. 
lowed, although arbitrarily set up, continues to be re- 
tained notwithstanding arguments in favor of its abolish- 
ment, because of the conviction of the management or 
chief accountant that it serves the purpose of the indi- 
vidual factory most efficiently. It is evident that any 
system to be successful must be fully applicable to local 
conditions in the factory where it is installed; and when 
this fact has been well established, the practice should not 
be disturbed by changes in official or department heads. 
One of the chief drawbacks to modern systems of cost 
accounting is the lack of judgment shown by their pro- 
mulgators in attempting to install them in factories where 
they do not apply. And this element of inapplicability in 
these instances frequently brings condemnation upon a 
system that under other conditions would successfully 


Sometimes the practice fol- 


vperate to the profitable conduct of the business. 

It is proposed to confine the discussion to several im- 
portant features constituting what may be termed proper, 
or profitable, costs and to factors that directly affect and 
influence the building up of such costs, such as adminis- 
trative expense, commercial, purchasing, engineering and 
The 


permanent continuance of an industry manifestly depends 


some general items of expense. successful and 
upon the correctness of the fundamental data upon which 
the selling prices are based. This places a large degree 
of responsibility upon the manager and various depart- 
ment heads. High costs may be due to a lack of wise 


judgment and experience on the part of administrative 


*Prepared for the author's forthcoming book on “Industrial 
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heads or to a tendency toward too great expansion of 
what may be termed purely official supervision. In ou 
readiness to place the responsibility upon the shop fore 
man and upon direct labor we may be not only commit 
ting an act of injustice, but it is quite probable that we 
are only partly discovering the source of our trouble and 
are imputing wrongdoing where only a modified form of 
evil exists. 

We must first analyze our official and executive depart 
not 


ments and determine whether or the forces of these 


ottices have been expanded beyond a pont of actual 
requirement or bevond v profitable ratio to other fur 
the that 


The salaries paid 


tions of business enter into our yearly cost 


account. may be high when measured 
by the degree of responsibility imposed or by the kina 
of ability secured, or higher than the annual profits war- 
rant when compared with other similar lines of business 


shop 


Then, too, improper conditions of labor in thi ind 


other influences tending to reduce the general efliciency 
of the working forces may be the result of lack of insight 
into modern industrial conditions on the part of executive 


heads. 


SOME OF THE THINGS THAT Must Be ANALYZED 

Our analysis must go farther. It is necessary to look 
Into our commercial and accounting ollices, s1ze up the 
force of clerks and men in charge and see what are the 


results of their work as compared with the outlay in 
effort 
other 


salaries. Their methods of routine, duplication of 


] 


or of record, consumption of supplies and many 


items need attention. The purchasing department and all 
its functions should receive consideration. The practices 
observed in buying, the kind of contracts made and their 
the open 
We 


must investigate our engineering and drafting offices and 


duration, where materials can be obtained in 


market—all bear a most important relation to costs. 


study the size and qualifications of the force of assistants 


and the 
and materials used in the manufacture of product in the 


character of their work in its relation to labor 


shop. All the various classifications of expense labor in 
the factory, from foreman down to floor labor, also require 
critical analysis. 
In establishing ; 
charge the expenses of organization, advertising and sell- 


new business we may go so far as to 


ing of stock, interest on investment and on funded indebt- 
edness, and similar items into our commercial costs before 
fixing the selling prices of product. It is evident under 
any conditions that we should include in overhead expenses 
such items as administrative expenses, cost of commercial 
advertising, selling, telegraph, telephone, freight and 
express, receiving, shipping, light, heat and power, trans- 
portation, fire protection, insurance, taxes, fac tory super- 
vision, clerical and other labor in the shop not classed as 
productive. 

There are also the maintenance-of-property items, such 
as repairs to machinery and tools, repairs to cranes and 
other conveying apparatus, piping and wiring, electrical 
apparatus, miscellaneous office and shop fixtures and 
equipment. Making and repairing of nondurable expense 


tools and other tools not commonly considered as proper 
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development charges in compiling costs, as well as the 
repair and upkeep of patterns, dies, molds, etc., all con- 
stitute important factors in the sum total of the factory’s 
overhead charges. Labor in the engineering and draft- 
ing departments, which cannot be classed as development, 
as well as experimental work and similar classes of unpro- 
ductive labor, must also be included in the classification 
of general expense. 

In some factories one or more of the items enumerated 
are excluded from the regular list of overhead charges 
usually embodied in the factory costs and are deducted at 
the close of the year from the profits of the business, as 
are also such items as correcting factory errors and 
defects, royalties paid for the use of patents, forfeits on 
contracts, welfare work, maintenance of restaurants, hos- 
pitals, social and benefit clubs, etc. If we prorate the 
yearly expenditure on these classifications against individ- 
ual lines of apparatus or against decentralized sections 
of the factory or departments, we need to possess some 
equitable basis upon which to make a proper subdivision 
of the charges and to know whether this basis is correct in 
actual practice. Otherwise, we may be loading certain 
classes of product with overhead expenses that are not 
necessary or incident to their manufacture and in this 
manner be limiting the power of the sales department in 
securing business. If all these special charges are accum- 
ulated and prorated against all classes of product on the 
basis either of direct labor or of material, it is obvious 
that some individual types of apparatus will stand a 
greater percentage of overhead burden than properly 
belongs to them. 

It is this phase of cost accounting that is leading some 
manufacturers to seek a method of determining the exact 
overhead expense directly chargeable to a given product, 
separate and apart from indeterminate factors, 
which are usually either prorated over the several classes 


these 


of apparatus as a whole or deducted from the year’s profits 
as shown on the ledger in the final accounting. Not direct 
labor nor material nor machine tool furnishes a wholly 
satisfactory solution to the problem or a basis sufficiently 
accurate and flexible to meet all conditions. 


RELATIVE IMPORTANCE OF LABOR AND OTHER 
EXPENSE ITEMS 


Where the labor consists chiefly of machine processes, 
the operating cost per hour—that is, the maintenance of 
the machine tool, cost of power, lubricating oils and com- 
pounds and also the cost of cutters, drills, taps or other 
expense tools, labor grinding, sharpening, ete.—is an 
overhead element directly assignable to these machine- 
made parts, but does not bear any direct relation to parts 
on which no machine operations have been performed. 
In other cases bench work and assembling processes con- 
stitute the maj. portion of the direct labor; and here 
the machine tool, its upkeep and the power charges do not 
enter into the overhead expense connected with the pro- 
duction of such apparatus except as a negligible factor. 
The labor moving and handling may also be relatively 
small, so that we may be placing too large an overhead 
burden upon this apparatus if we use a flat percentage of 
direct labor as a basis, which includes all expense charges 
of the factory as a whole. 

In the big machine-building and construction plants 
material often constitutes a large fraction of the cost, the 
labor operations being few or short, with the exception ot 
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the labor handling, which in the case of castings of heavy 
tonnage is out of all proportion to the labor handling the 
smaller detail pieces and may sometimes exceed the cost 
of machining. In the production of all this type of heat 
apparatus the labor handling by the crane and floor ganfs 
goes into overhead expense, while the machine processes, 
often relatively small, constitute the direct labor charge. 
It is also true that in the manufacture of small devices 
consisting of valuable or precious metals the material may 
constitute the greater proportion of the cost. 

The space occupied in a building for the manufacture 
of a specific line of product, such as space for bench work, 
assembling or machining of parts or for storage and 
handling of materials, is also a factor deserving consid- 
eration in its relation to maintenance of property, or 
interest and taxes on investment and real estate, as ele- 
ments of overhead expense. 

It will be recognized that any single basis used for 
determining the percentage of overhead charge to be 
included in the cost will not be uniformly applicable to 
a large variety of product and will represent the true 
condition in comparatively few instances. It is necessary, 
therefore, for the manufacturer to study carefully all the 
conditions in his factory which bear a relation to this 
question before determining upon a system that may 
simplify the work of allocation and insure correct and 
profitable costs. 


FIND AS Many Exact Expense Data As PossiBLeE 


It is well, as far as possible, to obtain exact data of all 
expense capable of direct application to a given line of 
product or device and prorate only such miscellaneous 
items of expense as are plainly applicable to the factory 
as a whole, such as light, power, heat, taxes, insurance, 
transportation, receiving, shipping, ete.; also to ascertain 
by careful analysis what are the conditions that bear a 
definite relation to the cost of each specific device and by 
this means establish a sufficient variation in the schedule 
of overhead expense percentages to render possible a more 
exact application of these overhead charges to the several 
lines of product manufactured. 

If we go too deeply into these analyses, however, the 
expense of obtaining the desired data will be excessive and 
out of proportion to the benefit to cost accounting derived. 
It is this fact that leads many manufacturers to use a 
flat percentage for overhead, applying it to all the product 
of the shop, or at least a separate overhead percentage for 
each individual line or classification of product. This 
latter practice is obviously necessary in the case of decen- 
tralized departments or shops in large industrial plants 
where the flat-percentage plan is followed, if we are to 
avoid overloading one class of product with expense 
burden that may properly belong to apparatus of a differ- 
ent class. A proper amount of analysis undoubtedly tends 
to more strongly defined lines of application and to more 
intelligent and careful investigation and study of expenses 
on the part of each department head. Just where to stop 
in the process of segregation and begin pooling for general 
application is a problem that is bothering many manufac- 
turers today. 

The foundry should be handled as a separate manufac- 
turing department and credited with its product like any 
other shop. All direct and indirect charges may be ascer- 
tained without difficulty, except such general items as 
administrative and some few special expenses that have to 
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be prorated in any case. The value of real estate and 
buildings, machinery and tools, amount of power, heat 
and light, productive materials and general foundry sup- 
plies may be recorded and computed as easily as for the 
machine and assembly shops. The productive labor should 
be divided into the four principal classifications of (1) 
melting, (2) molding, (3) core making, (4) chipping 
and cleaning, which permits a proper segregation of all 
labor and materials employed in connection with these 
processes, except such items as come under the head of 
nondivisible and require to be prorated on the basis of 
direct labor or tonnage output. Most of the labor and 
materials employed in the foundry can thus be separated 
and applied where they belong and a correct cost per 
pound obtained for each division of the productive work, 
which renders the computing of the final total cost per 
pound more accurate and satisfactory than can _ be 
obtained under any other method. 

The segregation of expense items in the foundry is 
important in order to obtain as far as possible a correct 
allocation of overhead charges against the four classes of 
productive labor. It is evident that certain expense items, 
such as supervision, crane service, floor labor, ete., are not 
applicable alike to all classes of castings. There must be 
a difference in the amount of overhead charge that may 
be correctly applied to large and small castings in making 
up the cost per pound to use in charging out to the several! 
shops or to outside customers. The time of supervisors 
on molding, core making, melting, chipping and cleaning 
can easily be segregated, as can also the time of cranemen 
and laborers engaged directly on these processes and not 
performing service of a general nature. There are also 
certain maintenance-of-property items, such as repairs 
to ovens and furnaces, pattern repairs and alterations, 
that may be subdivided among melting, molding and core 
making in the first instance and between molding and 
core making in the latter. Making and repairing wooden 
flasks and templets are also expense items that are subject 
to allocation. 

There are in the foundry several classes of expense 
labor that must necessarily be considered of such a general 
nature as not to be capable of subdivision and specific 
application. Some of these are general supervision, stock 
keeping, unloading cars, packing, shipping, general cleri 
cal labor in the foundry office, handling patterns, mixing 
sand, cleaning up, ete., and all general maintenance-of- 
property items. We have also to consider under the head 
of general or nondivisible such items as insurance, taxes, 
depreciation, unassignable freight, inventory work, travel- 
ing expenses, errors and defects, welfare work, ete. 

The consumption of expense materials in the foundry, 
such as coke, and miscellaneous shop supplies, except such 
as are nondistributable, can be kept account of to good 
advantage and applied to the processes of melting, mold- 
ing and core making. 

A proper system of timekeeping and records should be 
established, which provides a series of separate account 
numbers covering the different classes of labor performed 
and materials used on the various lines of foundry pro- 
duction work. By this means a considerable percentage 
of the foundry’s overhead charges can be rendered capable 
of analysis and correct application to the several direct 
labor processes and a more satisfactory and just basis of 
cost accounting and compilation secured than is possible 
when all expense labor, materials and miscellaneous over- 
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head items are pooled and a flat general expense percent 
The advantages of this method will be readily 
perceived in charging out castings to the other manufac- 


age used. 


turing departments and also in establishing selling prices 
when competing for outside trade. 


MATERIALS AS AN IvEM IN Factory Costs 


Material constitutes one of the chief fundamental ele- 
Some manufacturers use this item 
Whether it is 
used for this purpose or not, it is obviously one of the 


ments of factory costs. 
as the basis for applying overhead expense. 


factors in cost accounting that deserve our careful study 
and attention. From the conception of the design, 
through all the phases of engineering, drafting, molding 
and machining, we have to consider the important rela- 
tion it bears to profitable costs. 

The purchase of raw materials is a function directly 
affecting the work of establishing proper costs. In addi- 
tion to the instructions of the engineer, specifying the 
use of the kinds of the purchasing 
department, with its purchasing powers, 


correct material, 
hears a definite 
relation to econemical shop production. This is true not 
alone in reference to those materials known as productive, 
com- 


which enter into the product as a 


ponent part and are accounted for as one of the basic 


manufactured 


items in the factory cost, but it is also true in reference 
to other classes of materials, such as miscellaneous shop 
supplies, materials for maintenance of property, general 
repairs, etc., which enter the cost as elements of the total 
overhead charge. 

The consumption of this latter class of materials often 
does not receive the attention that it merits in its relation 
to profitable factory costs and is often looked upon as a 
relatively unimportant matter. The purchasing depart- 
ment is not only able to secure advantageous prices 
through competitive bids in the open market, but it is 
also in a position to render valuable assistance to the 
engineer, factory chemist and foreman in making substi- 
tutions of materials of equal or better value and often at 
a reduced purchase price. Buying materials in stock lots, 
where it does not involve the tying up of valuable capital 
for too long periods, often aids in reducing costs, not 
alone through the advantage gained in initial price, but 
also through enabling the shop to produce in quantities 
at lower labor prices. 

In this 
provision of adequate stockrooms, 


mentioned that the 
as well as an ample 


connection it should be 
supply of accumulating racks, conveying apparatus and 
other equipment that facilitates the procuring of mate- 
rials quickly by the workman, bears a distinct influence 
upon factory costs. When large quantities of productive 
materials are carried in stock, the interest on the invest- 
ment in such materials deserves consideration in its rela- 
tion as an overhead charge to the cost of the apparatus for 
which the materials are purchased. 

It is always desirable that the design of the engineer, 
as far as practicable, should call for standard commercial 
sizes of materials. Special dimensions and grades that 
involve the making of special tools and equipment by the 
producer always mean increased purchase price and are 
to be avoided. When the commercial sizes cut to waste, 
it is desirable to have the contract call for special dimen- 
sions, if this can be done without undue increase in price. 
Frequently the increase in price is more than offset by 
the material saved. 
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The consumption of all classes of shop supplies and 
expense repair materials should be reduced to the lowest 
limit consistent with All 


these items can be kept within the limit of economy by a 
proper system of control. The foreman should know what 


manufacturing conditions. 


materials his men are using and to what advantage they 
are being used, as having a direct bearing upon the cost 
of the product of his department. He should teach the 
workmen the economical use of the various fabrics em- 
ployed and should make it clear to them that wasteful 
practices not only tend to increase cost, but may result in 
loss of business and consequent loss of employment to 
themselves. 

Excessive stock on castings or bar shapes demands 
consideration. Any material in excess of that required 
for properly cleaning up and finishing the part necessi- 
tates increased machine labor and higher piece prices paid 
to the workman. It not only involves a loss of a portion 
of the original purchase cost, but also involves the tying 
up of valuable machine tools for a longer period than is 
necessary, delays production and causes waste. All pat- 
terns should be constructed with a view to avoiding these 


unnecessary losses. 
ContTROL OF SHor SupPLiEs AND REPAIR MATERIALS 


Castings often show a considerable variation in weight. 
It is important, therefore, to see that the correct weights 
are ascertained and used in the cost accounting. Castings 
purchased from outside foundries should be checked as 
to weight when received and should be tallied by the 
receiving department. All defective castings and defec- 
tive materials of whatever kind should be accounted for 
and recorded on the reports of the inspector. Every item 
of this kind bears some relation, either directly or indi- 
rectly, to manufacturing costs. 

The scrap from productive materials should receive 
attention. In some cases this represents a large fraction 
of the year’s profits. Where a considerable portion of 
the casting or material is cut away in machining, it is 
often desirable to deduct the value of this scrap from the 
cost of the original piece. 

Nothing in the shape of material is too small to merit 
the manufacturer’s attention. When it is discovered that 
the sales department is losing business and orders are 
going to competitors, it is an indication that conditions 
in the shop need investigation in relation to costs. Ex- 
travagant and wasteful practices in the use of materials 
and neglect to adopt proper measures of economy are 
usually found to be the underlying causes of a large 
percentage of the losses of trade. 


Direct LABor Propuctive 


We now have the direct productive labor to consider. 
Many manufacturers use this as a basis upon which to 
apply the overhead expense. In certain lines of factory 
product the basing of indirect labor and expense upon 
the direct labor works out satisfactorily on the average. 
Where a number of machines of a given type are operat- 
ing on the same kind of product or product which is 
closely similar in design and character or where the 
manufacturing conditions are of a generally uniform 
character, this method of basing overhead is sufficiently 
accurate to merit its adoption. Under these conditions 
the amount of expense to be applied to an individual type 
or design can also be determined within reasonable limits. 
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This method is simpler and less expensive to operate than 
the practice of determining and recording the exact 
amount of overhead charge involved in the performing of 
individual operations or in making complete individual 
parts of apparatus. 

Where the product is of a varied and miscellaneous 
character and where there are few machine tools of like 
design and capacity, the factor of tool-operating cost and 
other elements involved in the various shop processes bear 
so little relation to each other and present so many 
features lacking in uniformity that it is sometimes desir- 
uble to determine, even at greater expense, the exact 
amount of overhead that may be applied with comparative 
accuracy to each detail part. In a majority of industries 
there are numerous instances where more exact data on 
the overhead expense that correctly belongs to an indi- 
vidual piece of apparatus would place the manufacturer in 
a better position to secure business which, because of the 
lack of such information, often goes to his competitors in 
the trade. Some jobs are charged with more expense than 
justly belongs to them, while in other instances the appar- 
atus does not bear the full share of burden proper to have 
been assigned to it. 

The direct productive labor is evidently a large control- 
ling factor in costs. It may be said to be one of the chief 
controlling factors in successful business operation, and 
in some degree the productive workman in the shop ulti- 
mately exerts a directive force in all business enterprise. 
Outside the sphere of purely automatic machinery the 
manufacturer is entirely dependent upon the employee, 
individually and collectively, for his product. In auto- 
matic work he is only partly a negligible factor. The 
workman has more to do with successful manufacturing 
than we are ready to recognize; he is a prime factor in 
the yearly profits. How to direct productive labor with 
the highest degree of efficiency and how to make it a 
permanent, effective element in establishing profitable 
costs are problems the managers of the big industries of 
the present day are striving to solve. In this effort they 
are dependent in a marked degree upon the assistance of 
superintendents and foremen and under executive heads. 


INFLUENCE OF WORKING CONDITIONS ON LABOR CosT 


It is of prime importance to establish proper conditions 
of labor in the shop and to supply the workman with 
proper tools and facilities for the performance of his 
tasks, if we are to secure advantageous labor rates on the 
various productive processes. The securing of these con- 
ditions is of the functions the administrative 
heads; and here is where the selection of a superintendent 
or foreman who is not only a good business executive, but 
who has had extended shop training and possesses a 
knowledge of the essential features of production directly 
bearing upon the subject of costs is of the utmost import- 
ance. It is vitally important to see that all machine tools 
are operated at the highest speed commensurate with 
safety and economy in operation, also to see that all tools 
are kept busy and not allowed to stand idle, that mate- 
rials are supplied to the workman within easy access 
and with the least amount of physical labor on the part of 
the operator in handling. It is necessary that the fore- 
man make wise selection of his men for the various tasks 
and change them to other tasks where advisable and if 
greater output and better quality of workmanship may 
He should study the different machine and 


one of 


be secured. 
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assembly processes and discover where it is of advantage 
to recommend manufacturing detail parts or complete 
apparatus in stock lots and where new or special tools and 
devices will result in lower labor costs. 

Finally, the labor prices, whether day or plece rate, 
must be just and equitable and the method of remunera- 
tion such as will stimulate the workman to increase his 
productive output as far as possible consistent with health 
and contentment in his work. 
of labor conditions, conducted by the Government Indus- 
trial Commission, tend to show that the lowest factory 


Reports on investigations 


costs exist in those industries where the most liberal sys- 
tem of wage remuneration prevails. 

We must next see that a proper system of job cards 
is employed to cover the various tasks and that the time 
occupied on each separate operation is correctly reported. 
It is advisable to issue a separate job card for each opera- 
tion or combination of operations to be classified as an 
individual unit or task. In this manner the exact time 
spent on the several machine and assembly processes can 
be more accurately obtained for purposes of cost ac- 
counting. 

There is sometimes a tendency to put in extra time in 
the shop on machines that do not vary essentially from 
type, machines with 

The cost ma\ 


an established standard such as 
lengthened shaft or other minor changes. 
be increased abnormally where the changes are but slight. 
Such extra time for changes in design, which do not 
involve additional labor, is to be guarded against. It 
requires no longer to assemble and test a motor having 
a moderately increased length of shaft than it does to 
assemble and test the standard machine, and yet just such 
instances of variation as this and similar modifications 
are often the cause of additional time creeping into the 
cost. 

Counting, checking and weighing of parts as they come 
off the machines, careful inspection, reporting of defec- 
tive work, etc., all have a direct bearing upon accurate 
costs. 

Too much emphasis cannot be laid upon the necessity 
for careful investigation and attention to all the produc 
No detail is too small for 


consideration in the vital relation it bears to the problem 


tive processes of the shop 


of establishing profitable and successful costs. 

Finally, it will be recognized upon critical analysis that 
it is not the correct accounting and compilation of costs 
which is of supreme importance to the manufacturer, but 
the securing of such economic conditions in all offices and 
shop departments throughout the entire organization as 
will render possible, in connection with proper account 
ing, the establishment of costs insuring a continued and 
profitable business. 


ESTIMATES ON Cost or New Work 


The work of preparing estimates should be done with 
care and judgment. It is not sufficient to compare new 
designs with previous types of standard apparatus and 
make allowances for certain variations on a guesswork 
basis. A small and apparently unimportant change in 
the design may involve the making of one or more new 
patterns, dies, molds or other tools, or some modification 
in machine-tool equipment. It is therefore necessary to 
investigate the present tool equipment available and to 
ascertain what new tools, patterns, etc., are required or 


what changes in present tools are necessary to be made. 
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The cost of engineering, drafting and other develop 
mental and experimental labor should be looked into care 
fully, so that none of these items are lost sight of in the 
All these factors of develop- 
ment should receive special attention, and the labor and 
be estimate: 


preparation of the estimate. 


material in connection with them should 
with the greatest accuracy possible, as they will later be 
cher ked up during the regular work of cost compilation, 
and if inaccurate the final result may show a loss. 
Materials must also be considered as having a bearing 
upon the estimated cost. If the 
produce the changed design are not in stock, it is import- 


ant to learn the prices that will have to be paid for raw 


materials needed to 


stock and whether sufficient quantities can be obtained to 
keep up production and meet the shipping requirements. 

In preparing estimated costs of entire new designs it is 
important that the estimating clerk consult with the 
engineer, pattern and tool foremen and the foreman of 
the foundry and machine shop and obtain the fullest data 
possible before going ahead with his work. These men 
are often able to suggest some modification in the prosper 
tive customer’s specifications or drawings that will permit 
a reduced cost figure and help in securing the business. 
given the 
lost in 
the 


This phase of cost estimating is not always 


attention that it merits. Sales are undoubtedly 
through a 


some cases too hasty preparation of 
estimate. 

The work of preparing estimates cannot be superficially 
done and secure accuracy. It requires an extended and 
thorough experience in cost accounting and a fair degree 
the 


estimating clerk is fortunate enough to have had several 


ol knowledge and judgment of shop processes, If 
years of shop training along mechanical lines, he is in 
that respect much better equipped to pursue his work and 


secure the practical results desired. 


Master Plates and Their Use 
in Gage Work 
By A. R. Evats 
\s this article is simply for the purpose of describing 
the methods of procedure in manufacturing gages, numer- 
ous gaging points, the making of which has been described 
before. have been omitted by the writer. 
Some of the dimensions at B, Fig. 1, were the same as 
at A, 
cage maker was held to very close limits when working 


while others were only 0.001 in. smaller. Thus the 
the gaging points, which need not be located in any rela- 
tive position to other points of the gage except the part 
(", Fig. 1. 

In Fig. 2 the center of the circle A 
an imaginary line running parallel to other surfaces of 
the gaging point. The center of the circle B is 0.110 in, 
while the location of the third 
It was bevond his ability 


is 0.130 in. from 


from the line, circle is 
unknown to the gage maker. 
to figure the location of this center: but as will be seen, 
the difficulty was easily overcome by making the master 
plates. 

Two pieces of flat stock were machined and ground, as 
shown in Fig. 3. They were somewhat longer than the 
entire length of the gaging part A, Fig. 1. The pieces, 
after having been doweled together, were swung in the 
bench lathe, and the hole B, Fig. 
location. 


3, was reamed approxi- 
This 
A ground parallel was then 


mately in the desired hole was reamed 


exactly 0.100 in. in diameter. 








156 AMERICAN 
strapped to the faceplate and against the side A of the 
A block was also clamped to the faceplate and 
against the side C of the pieces, which were then re- 
clamped for boring the hole D. By placing a 0.020-in, 


preces, 


leeler-gage blade between the pleces and the parallel, also 
measuring the distance between the block and the side C, 
the pieces were located, clamped, bored and reamed to 
1.100 in. in diameter. Studs were then inserted in the 
holes, and upon measuring with the micrometer an error 
of 0.0005 in. was detected. 


the error corrected by reboring to a larger size. 


The piece was relocated and 


relocation deter- 


The location of the 


The amount and direction of were 


mined by means of the test indicator. 
holes to the sides was obtained by grinding the sides of the 
preces in relation to the holes. <A pair of shoulder studs 
were turned to fit the holes ) and B, the larger portion 
0.290 In. 


of the studs measuring 0.250 in. and 


By inserting the studs and clamping the pieces 


respec- 
tively. 
to an angle plate that had been ground at the top, Fig. 4, 
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Fig 7 Fig 9 
MASTER PLATES AND THEIR 


A button 
inserted 


one side was ground parallel to the center line. 
was then turned to 0.770 in. in diameter and 
in the hole D), Fig. 3. The side C was ground away until 
the wheel just grazed the button, Fig. 5, thus establishing 
minus 0.005 in. for grinding 


The opposite side was ground so that 


the dimension 0.390 in. 
after hardening. 
the distance to C, Fig. 3, 

The top plate was removed from the other plate and 
swung in the lathe. The D, Fig. 3, was 
rebored to exactly 0.260 in. in diameter. This same plate 
was then milled and ground as shown by the dotted lines 
A was ground to a finish first, 


measured 2.160 in. 


bench hole 


in Fig. 6. The surface 
until the surface was tangent to the remainder of the hole. 
Then the dimension B was determined, and the points 
(and D were easily brought to the desired form by meas- 
uring their position with relation to the dimension B. 

[t now remained to obtain the 0.140-in. radius on the 
top plate and a 0.280-in. diameter hole in the bottom 
plate. The plates were reassembled and a 0.260-in. stud 
inserted as in Fig. 7; also, the block was placed against 
the side of the top plate and clamped. The button, 0.280 
in. in diameter, was clamped in position so that it touched 
the block and stud. Swinging in the bench lathe, this 
button was trued. After removal from the plates a 0.150- 
in. hole was bored and reamed through both plates. The 
top plate was removed without disturbing the other, and 
the 0,150-in. hole in the bottom plate was enlarged to 





APPLICATION 
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in diameter. The button seen in Fig. 7 was 
then reversed, the small end inserted in the hole, Fig. », 
and the stock removed at A. 

While the bottom plate was made along with the top 
plate for the purpose of obtaining the radius 0.280 in. 


0.280 in. 


previously mentioned, it was also useful for transferring 
the hole to the gage proper. It was applied as shown by 
Fig. 9, 0.005 in. being reserved for grinding at the bottom 
of the gage after hardening. When clamped as shown, the 
hole was reamed through the gage. The gage was ther 
clamped to an angle plate in the duplex miller; and with 
the spindle set vertically and armed with a good end mill, 
the stock was removed as in Fig. 10, A being milled until 
the bottom of the radius had almost been reached. The 
other steps were milled in relation to the step A by means 
of the graduated dials on the miller. 

After milling, the gaging points were carefully worked 
by hand to fit the master templet. After hardening and 
grinding the faces, the gaging points were lapped to fit 
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IN GAGE WORK 

the master templet. The gage was then ground as in Fig. 
11. Set up as shown and clamped to a small angle plate, 
the side A was first ground; then reversing the piece so 
that the side A rested upon the magnetic chuck, the side 
B was ground away until the templets were flush. The 
dimension F’ was obtained by grinding at @ until the 
dimension C equaled £ minus F’. 


Rig for Inserting 
Water J. 


for inserting oil pipes in 


Oil Pipes 
By ORME 

A simple but efficient rig 
transmission cases or gear boxes is shown herewith. A 
jack can be made of hexagonal stock, one end slightly 


convex, the other end turned and threaded. The threaded 


(Pp: 
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PIPES 







RIG FOR INSERTING OIL 


end may be fitted into a round piece of cold-rolled stock 
concaved at one end to avoid bruising the oil pipe. These 
jacks can be made of various lengths to accommodate 
cases. Pipes can be jacked against the walls of the case 
and bent as desired below the point of the jack. 
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Manufacturing the Il-Lb. Hligh- 
Explosive Shell--I 


By Rospert MAwson 





two purposes—in marine warfare, on a light type of 
SYNOPSIS—In this article are shown the vari- boat used for patrol purposes to guard against attacks 
ous operations followed in the manufacture of the of submarines, and in a light type of artillery gun, where 
1-lb. high-explosive shell. The various machine 
tools are illustrated by photographs. The differ- 
ent attachments, special tools and other equipment 
used are shown by detailed drawings. The times 





of production are included. 


The present European struggle has seen the develop 
ment of many forms of warfare and many types of equip , : 
ment. The first kind of shell that was made extensively } ry () ji JD 
was the shrapnel. The chief purpose of this shell was Cara Nile 


to break down the wire entrenchments and protect the 

attacking infantry by spraying the front with bullets be- 

tween the attacking force and that being attacked. High- enti emer; iia ae Te aaa 

explosive shells, to be used in blowing up the trenches . ~ © 

where the soldiers were entrenched, were then manufac- it is used to great advantage as a machine-gun destroyer. 

tured. This form of shell was found necessary because ‘This gun has a range greater than a machine gun 
3,750 yd. at 15-deg. elevation—and as it is 





























6as check must be a tight fit in the shell and a : ie ’ » handle h creat 
ened bo aeb tend cnet tovane tes great force light in we ivht ean be handled with vreat 
to start out again un . facility. 
7 4 $ In Fig. 1 is shown a detailed illustration 
oneqened te ye ee Ko47" \ k oa — of the 1-lb. shell and its gas check. <A detail 
riving rp0se U ori as | : 

4" yo" | O0Sdne- DQ ol he copper band as it is ree “ML ; 
__, a7e0s'p, posi k av Tose . ot the copy and as eceiv | it the 
(ee ig ——— ta-_~—s factory is shown in Fig. 2. Fig. 3 shows 
—z i rts samples from each operation followed, also the 
> . elements used in the manufacture of a shell. 

mine ee,’ % = wD ry . 4 
Beye © 33 Y rhe shell is made from cold-drawn bar steel 

Ss = Ss ‘ . ry. 
at] ij Wi ey tot. pgl---b- de 1144 in. in diameter. The tensile strength 
i; . “age 
RS : the stock is 70,000 Ib., with an elongation 
a | a Wy, Yi |: of i0, - oi 

} iy didi - u of 20 per cent. and a reduction in area of 








(3Thdsper ; sj. kk , - ke)" eo 
2079" 1, a i! y nch, US Sta-* a a 9’ Ls _ 5)" L 7 _ ° 0" : 1 ie r cf nt. 
Left Hand inaitieencelin Et | he chemical analysis is as follows:  Sili 
Gas Check Shell con, 0.05 per cent. ; manganese, 0.66 per cent. ; 


; phosphorus, 0.094 per cent.; sulphur, 0.107 
FIG. 1. DETAIL DRAWING OF 1-LB. SHELL 2 
per cent.; carbon, 0.17 per cent. 

PURE COPPER SEAMLESS TUBING In Fig. 4 is shown one of the automatics performing 

(To be thoroughly annealed) the first operations on the shell. The stock is fed against 


a stop for length. This stop is placed between the fourth 


and first stations on the turret of the automatic. The 











wT | ke +0005"-> 


FIG. 2. DETAILS OF COPPER BAND 


the highly developed types of dugouts and defenses 
that the present war has produced. 

This article describes the manufacture of the 1-lb. 
high-explosive shell. This shell is being used chiefly for 
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turret is then fed around to the first station, the hole 
rough-drilled and the outer end of the bar trued for the 
roller steadyrest. On the second station of the turret 
the hole is second drilled and the outside form turned. 
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During this operation the outer end of the bar is sup- 
ported with the roller steadyrest. The turret is then re- 
volved to the third station and the hole reamed to size, 
the end faced and chamfered. In the fourth station of 
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Operation 4 
TABLE OF SEQUENCE OF OPERATIONS ON SHELL BODY 
l. First drill and turn fo 13. She 
teadyrest 14. brut 
2. Second drill and form out I 
tale it. Cole out dirt trom thread 
Ream, face end and cham l | 
ler i ‘ powd 
t. Tap me | ‘ mn cartt 
Knurl and cut off ‘ 
t Inspect -0. 1 l irtrid ca wit 
G3 b: 7. Nose ! ilose 
ag", 8. Inspect 1. Insert percussion fuse 
¥. Compressing on copper sa. § ert hell in cartridge: 
‘ band ‘ 
hint} \ 10. Turn copper band Inspect 
A\\\\\\\\ ll. Inspect j teel part 
12. Wash y acl 
| ee TABLE OF OPERATIONS FOR GAS CHECK 
1. Drill and form 1. Tap and cut off 
Operation 5 2. Ream and counterbore » Face and chamber end 
3. Thread outside 
FIG. 9. OPERATIONS 1 TO 5: MACHINING BODY 
Machine Used—2%-in. Gridley single-spindle automatic References—Figs. 4, 6, 7 and & 
Production—12 to 15 per hr. Note—Speed of mac hine when turning and formi: 180 r.p.n 
Cutting Compound Used—“Alco,” made by Texas Fuel Oil Co. when tapping, 80 r.p.m. 
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FIGS. 12 AND 13. DETAILS OF TOOLS USED IN NOSING OPERATION 
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GAGES USED IN INSPECTING THE SHELL BLANK 
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Fit 


Used—16-in 


Machine 
Production 


References—Figs 


x. 14 


-70 per 
Cutting Compound Used—“Alco,” 


hr 


11, 12 and 


13 


Note—Speed of machine, 450 r.p.m 
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OPERATION 7: NOSING 


Reed-Prentice lathe 


by Texas Fuel Oil Co 
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(Pack Harden) 


FIGS. 15 AND 16 
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COLD-ROLLED STEEL 
(Pack Harden) 


AND 


NOSE CONTOUR 


the turret the hole is first tapped as the fifth operation. 
The recess for the band is then knurled and the shell 


blank cut off. 


During these operations the blank is 
again supported with the steadyrest. 
tion is directed to the type of cutting-off tool used. 


The reader’s atten- 


This 


is made with a contour similar to the nose of the shell, 
as by so doing, the amount of stock to be removed in 
the next operation is reduced. 

Details of the tools used in the Gridley automatics 
The gage used to test the drill 
when grinding is shown in Fig. 6 and the gage for the 


are shown in Fig. 5. 
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; Og "i be -- pL --onf dure the only thing necessary when 
<a x e . 
| ~ ed ‘ the tool gets dull is to grind the end 
ext Bons “sterhe. TS . . ry 
BSS] $ —— aq | fall 7 and raise the tool to suit. The 
oy, ~ J ' etaag4 ce , erinding does not change the con- 
| . H aad athea } . ; . 
Fa \ om ai 3 crews tour of the tool, as is obvious from 
{— / x \ ‘ x eS) PEL le l 
| S Fe ‘ jo >) &S - iam the design, 
aN) 7 \ } \" y ee When nosing, the shell is held by a 
a7 VS ~N * a Dan os 1 
et ‘ ay, sin cel mh drawback arrangement operated by 
/ / " ‘ \ S qroced . ° 
4 \ — l hand. Details of this attachment are 
[3 "aa |} ¥ | & ™ shown in Fig. 13. A diagrammatic 
~ bef EES Loft | | illustration of the nosing operation is 
: ; : , 
: a ae Pee a ae — i shown in Fig. 14 in detailed form. 
FIG. 18. DETAILS OF BANDING DIE 
ma 
AMT ANTM th 
Ms (Nt - 
| ANAM P 





FIG. 17. COMPRESSING BAND ON SHELL 





COPPER 


BAND 


FIG. 20. MACHINING THE 


reamer in Fig. 7. The gages used on the automatic are 
illustrated in Fig. 8. 


shown in diagrammatic form in Fig. 9. 


The machining operations are also 


The shell blank 


is then inspected, using the gages, Fig. 10. The next 
operation is nosing, and a view of the machine per- 
forming this work is shown in Fig. 11. Details of the 


tools used for this operation are shown in Fig. 12. 
It will be observed that the forming tool is made with 


the contour machined the entire length. By this proce 











S ae, 


FIG. 19. OPERATION 9: COMPRESSING ON COPPER BANI 




















Machine Used—Zeh & Hahnemann Co. pres 
Production—180 per hr 
References—Figs. 2, 17 and 18 
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FIGS. 21 AND 22. FORMING TOOL AND DETAILS OF 
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NOSE 





AMERICAN 

















Details of the Chuc: 
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are shown on Fig. 








_ Top of lathe Bed 


FIG. 23. MACHINING 
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COLD-ROLLED STEEI 
(Pack Harder) 


‘Grind these Surfaces 
Band Corrtour Gage 
FIG.25 











“we Grind these Surfaces 
Working Gage for Diameter of Band 
FIG.24 


DETAILS OF 








OPERATION 10: MACHINING COPPER BAND 


lathe 


FIG. 26. 


Machine Used—16-in. Reed-Prentice 
Production—60 per hr. 
References—Figs. 13, 20, 21, 22, 23, 24 


Note—Speed of lathe, 450 r.p m. 


» 


and 25. 


The gage used on the lathe by the operator, for test- 
ing the length of the machined shell, is shown in Fig. 15. 
The shell is then inspected for length and contour of 
nose. The gages used for this operation are shown in 
Fig. 16. The shell is then taken to the shown 
in Fig. 17 and the copper band compressed into place. 


press 


THE SHELL IN THE 


sT€€L (Pack Harden) 


Grind these Surfaces 
Inspector's Gage for Diameter of Gage 


BAND GAGES 
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Air Inlet 


LATHE 


The copper bands are purchased in 
the dimensions given on the detail, 
Fig. 2. They are annealed in a crude- 
A oil furnace at a temperature of 1,375 
deg. F. The bands are passed in on 
one side of the furnace and out on 
the opposite side, sliding down a chute 
into a tank of water to complete the 
annealing operation. 

An improved form of banding die is 
fitted to the press and is shown in de- 
tail in Fig. 18. The features of this tool 
are the inclined steel die blocks. These 
are fitted with tension springs so that as the upper element 
of the die is raised the springs draw back the side blocks, 
allowing the shell to be quickly removed and preventing 
the shell seizing the dies after the copper band has been 
compressed. The banding operation is also shown in 
diagrammatic form in Fig. 19. 

The copper band is next machined in the lathe, Fig. 
20. For this operation the shell is held in a drawback 
collet operated in a similar manner to the lathe when 
detail in Fig. 13. 
Details of the forming tool for the copper band are shown 
in Fig. 21. The nose end of the shell is supported in 
a center operated by air. Details of the center, 
the housing and the device for operating it by air are 
shown in Fig. 22. An assembled view of the shell in 
position to be machined is shown in Fig. 23. 

The gages for use on the lathe are shown in Figs. 24 
and 25. The turning operation is shown in diagram- 
matic form in Fig. 26. The next operation is inspecting 
the band; the gages used are shown in Figs. 25 and 27. 
(To be continued) 
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FIG.27 


machining the nose and shown in 
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Letters from Practical Men 





Cam-Cutting Fixture 
The accompanying illustrations show a fixture for 
recutting cams. The outside diameter of the cam is 1514 
in. The circumference of the large part of the ball race 


compensate for the loss in grinding. 


enough to allow the collar J and the top of the blades G 
to come within this part of the mill. 

By adjusting the collar J the 
moved either up or down to regulate the length of cut and 


The blades G being 


; 
blades can be 


inside 








a 








FIG. 1. REAR VIEW OF ATTACHMENT 
is about 3114 in., and the size of the cam race before 
recutting is 15 in. in diameter by 1% in. deep. 

The faceplate A is bolted to the angle iron B and acts 
as a bearing for the arbor. An arbor carries the cam C. 
At D is shown the master cam. It is fastened to the arbor 
by a key and bolted to the cam and faceplate. 

A block of wood E, lined with fiber board, acts as a 
steadyrest or support for the cam and is adjustable. The 
faceplate has adjusting screws to take up any lost motion 
between the bore of the faceplate and the arbor. 

a weight, 


Rotary 


The roll is held against the master cam by 
the screw from the table. 
motion is given to the cam by turning the handwheel F’. 
We have reset six cams with this fixture and have found 
the race to be within 0.001 in. 

Central Falls, R. I. 


being disconnected 


at any part. 
Ropert A. SPENCER. 
% 
Combination Hollow Mill 
and Pointer 


A combination hollow mill to mill and point the ends 
B on the casting A was made in the following manner: A 
taper shank C was turned to 7% in. and threaded for the 
hollow mill at ). The lower part / was turned to 54 in. 
and also threaded for the adjusting collar J for the inside 
blades G. Two slots were then cut in # to take the blades 
G, the slots being of suffi ient depth to allow the blades 
to come flush with the surface of ZF. 

A collar with a %-in. thread, as shown at /, 
made and put on DP to act as a check nut for the mill. 
The other collar J was put on FE. The blades were then 
inserted in the slots. A mili was made and put on the 


was 


shank C. The %-in. hole in this mill was drilled deep,, 





FIG. 2. FRONT VIEW OF FIXTURE 


The 


mill ) can also be adjusted and the check collar / tight 


wider at the top, the collar y bears directly on them. 
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MILL AND POINTER 


COMBINATION HOLLOW 


ened. The se collars have setscrews Lo hold Them, ‘| he 
collar L prevents the mill from springing. 


Hyde Park, Mass. Paun Cyr. 


Circular Shaping Attachment 


The accompanying illustration is of an attachment for 
machining concave surfaces that cannot be done practi- 
cally and cheaply in a lathe. It can be easily attached 
and taken off, as it is only necessary to remove the tool 
holder from the clapper block of the shaper and bolt this 
attachment to the clapper block in place of the regular tool 
post. 

The several parts are lettered as shown in the diagram, 
A being the worm, which is fastened on a shaft having 
« knurled handwheel F for the purpose of feeding the tool 


into the work. The worm A meshes into the wheel CU, 
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which has a tool post /’ fastened to it, in which the cutting 
tool is attached. The tool post 
the block P. 


B by means of a special nut. 


and wormwheel move in 
clamping the attachment to the clapper block 
The t 


hickness of the block 





ft" 
F Pl | f 


fill 
| 


Y 
y 





CIRCULAR SHAPING ATTACHMENT 


P 


should not be such as to bind the wormwheel to the 
block Pr. 
By moving the cutting tool in or out rather a large 


number of radii can be machined. When the tool over- 
hang Is Loo 


great, the attachment can be fastened by an 
ordinary bolt, using the hole ) and also the special nut up. 
as shown in the illustration. NELSON GEERSTEN. ies 
Amsterdam, N. Y. 
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Improvised Spring Chuck 


Hlerewith 
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long, is held true in the chuck, and a hole is rough-drilled 
| in. deep, as shown in the sketch. The piece of steel is 
reversed in the chuck and a hole is drilled 43 in. to meet 
the other hole. 


Now bore out to within a few thousandths of size of the 
spindles to be held and slot across the end with a hacksaw 


as shown. Bore to a good fit for the spindles. 
spindle, and clamp with a lathe dog. 


If the spindle is a good fit, it will run dead true. When 
the standard three-jaw chuck does not run true enough 


this is a good way to handle such work. 
Wembley, England. 


Insert a 


J. H. Davis. 


A Planer Clamp 


lhe drawing shows a self-contained clamp to do away 
with the nuisance of blocking and to save time in setting 


a 
2) 





A PLANER CLAMP 
rhe parts are of heavy enough section to avoid weak 
s due to the slots. 


my. es 


GEORGE C. LAWRENCE. 
srooklyn, 
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Chip Pam for Lathe 





is illustrated a quickly made chuck that I The illustration shows a chip pan for the lathe. It is 
have found very convenient in emergencies. Suppose a about 1 in. in depth, and the length is the same as that 
dozen small spindles are to have a hole bored true in one of the opening under the lathe. It is made from . 
end, as shown. A piece of 1-in. round mild steel, 2 in. sheet steel with the ends formed up and soldered to be oil 
"" 
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aN Yyjf = tight. ‘wo thumb-screws, as shown, fasten the pan to the 
lathe. To release the chips, remove the thumb-screws. 
| / . 
/ \ The pan swings on the hinges secured to the lathe bed. 
The pet-cock soldered in the center permits the oil to be 
ca drained off. This device 
' . 
t f t x 0 


AN IMPROVISED SPRING CHUCK 





pan generally placed on the floor. 
Chicago, 


does away with the unsightly 


Il. WiLLIAM CUNNINGHAM. 
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Am Oil Burner with lle 
Coil 

The illustration shows a new kind of oil burner, 

may be used in the boiler shop, on steel car and tender or 

tank work. Oil and air are admitted, through 

two 3%-in. globe valves, which regulate the supply. The 


ating 


which 


as shown, 
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OIL BURNER FOR TANK AND BOILER-SHOP WORK 
%¢-in. pipe screws into brass fittings and the long end 
of the coiled pipe into the inside end of the same fitting. 
The oil passing through the hot coil is heated to the 
proper temperature for ignition when it reaches the open 
end A. 

The small brass fitting B screws into the larger one 
C, and this in turns screws into the sleeve, which is 3 in. 
long. Into this piece of 21%-in. 
wrought-iron pipe 9 in. long. The brass fitting C 
has six 3¢-in. air holes drilled in it as shown. The pipes 
through which oil and air enter are held together by 
small clamping plates D. These pipes make a good han- 
dle to direct the flame toward any spot desired. The 
device is light and easily handled. 

The 214-in. pipe on the end keeps the flame confined 
The device was designed here and 
They are in constant use 

JosEPH K. Lone. 


sleeve is screwed a 


large 


to the desired ares 
a dozen or so have been made. 
and give satisfactory service. 


Renovo, Penn. 
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The Art of Grinding 


When we stop to consider that nearly every branch of 
metal manufacturing uses grinding wheels, it appears 
strange that the art of grinding has never been reduced 
to an exact science. To be we know that certain 
erits, grades and bonds are suitable for particular classes 
of work, but vary the working ¢onditions ever so slightly 
and we are all at sea, to regain a correct 
through long experimentation. 

It is true that grinding-wheel manufacturers are quite 
willing to experiment at the customer's expense, Indeed, 
at all bashful about sending several trial 
wheels on the slightest suggestion. Why should this 
state of affairs exist? Why is it necessary to be eternally 
experimenting to suit an every-day product to an every- 
day need? Why should not the grinding-wheel manu- 
facturer be able to state instantly the proper wheel for 
As a matter of fact, he can only 


sure 


as it were, only 


course 


they are not 


a certain class of work ? 


MA ¢ 
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ten and, when he falls down, he ex 
under the plea that conditions were not 
asks for trial. 

Again, that a manufacturer of automobiles, for 
example, is getting make of 


wheel for grinding crankshafts. comes a salesman 


in one case out of 
himself 
right and blandly 


cuses 
another 
suppose 
results with a certain 


Along 


concern and asks for an 


cood 


opportunity 
getting the 
efficiency 


from a competitive 
to submit trial wheels. He often succeeds in 
desired chance, and sometimes his wheels show 
in which case he is generally 
civen a smail stock order. When 
calls on his next trip he has visions of a nice order (if 
he doesn’t he 
competitor's wheels where his used to be he realizes that 
it is up to him to get busy or lose He ente: 


r less of a technical nature. 


over those of his competitor, 


salesman number one 


is a poor salesman), and when he sees hi 
a customer, 
into several arguments, 
and generally succeeds in obtaining 
further trial. Of 
didn’t he 
entrenching 


more oO 
permission to submit 
wheels for a 
legitimate, but 
the first place, 
possible before his competitor made 


course, 


send the 


this is perfectly 
best he had in 
firmly as 


why 
thus himself as 


a favorable showing ? 


The bulk of the experimenting is done at the cus 
tomer’s expense; at least I have found this to be a fact 
during several years’ experience as a_ grinding-wheel 


salesman. I recall one -wheel manufacturer who 


spent thousands of dollars in experimenting at the plant 


grinding 


manufacturers of the 
suttable wheels 


automobile 
attempt to find 
those of his 
for the concern that originally 
experiments 


largest 
West in an 
effic lency 
Of course, 
had the 
through repeated trials in an attempt to hold its customer. 
in the long run? 
grinding-wheel 


of one of the 
Middle 
to show over nearest competitor. 
it Was necessary 
business also to conduct extensive 
Who pays for this costly experimenting 
The consumer, of otherwise the 
manufacturer would speedily go out of business. 

absolutely 
obtain the 
Theoretical 


rinding is almost impossible to 


course, 
All this costly experimenting, which is done 
at random, has but one 
efficient 
of the 
because the 


object in view: To 
wheel for a 
art of g 
bulk of what has been published was 


most viven purpose. 


know ledge 
pr cure, 
idea of exalting 


written with the the merits of particular 


brands of wheels. In other words, one manufacturer will 
state that his wheels are excellent for a certain work, 
but he of course, will not state that his competitor makes 


Authentic data 
not to be 


a better article for the 


concerning the 


Same pul pose, 


merits of different abrasives are 


had, and every one who writes upon the subject takes a 
different point of view. I 
ing wheels, 
for the and I am 
know very little about them. Well, 
man. But that is not the 
that it is 


trained engineers to reduce the art of 


have sold thousands of grind 


besides writing exten subject 
that I 
neither does any other 
point, It 


oT ien- 


sively on the 


technical frank to admit 


press, 
grinding-wheel sale 
appears to the writer up to some of our 
tifically 
tO an exact 


grinding 


science. “It can’t be done!’ exclaims the 
men know 
that 


wonders 


crinding-wheel manufacturer, “what do college 
Nevertheless the fact 
have accomplished 


erinding 2?” remains 


trained 


about 


scientifically minds 


in other branches of engineering in spite of the jeers of 


those who prefer to work by rule-of-thumb methods, and 


the time will come when the art of grinding will be given 
attention. Thus much of the air of that sur 
rounds the subject will be dispelled and the shop super 
intendent will have at his command actual data. 


Indianapolis, Ind., 7. 


mystery 


J AC OBS 








AMERICAN 


166 


Turning a Large Crankshaft 


The illustration shows the machining of a large crank- 
shaft 23 in. in diameter, weighing 17,000 Ib. where the 
machines were too small for the job. As indicated, the 
main framebox was used to revolve the shaft in, and the 








CRANKSHAFT 


LARGE 


MACHINING A 


other end was put on the center of a large pit lathe and 
clamped to faceplate, as will be seen in the picture. The 
shaft was first turned and then cut off to the required 
length. James H. Farrvorn. 
Spokane, Wash. 


“3 


A Cable Rack 
While emploved 


concern, I gave some time to putting one of the stockrooms 
One of the worst problems I 


bv a large electrical manufacturing 


on a more efficient basis. 
found was in storing various kinds of cable, which was re- 
reived on large wooden reels. The practice had been to roll 
these reels into as smal] a space as possible, with the result 
that it was always necessary to move from two to a dozen 


reels in order to reach the one desired, It was also neces- 
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RACK 


A CABLE 


irv to roll out the required reel so that it could be picked 
up by a crane and set on a stand to remove the cable. 

I designed and had built a revolving rack that solved 
the problem satisfactorily, not only saving a great deal of 
expense, but also reducing the necessary floor space at 
least 50 per cent. Some good features of this rack are 
that reels of any diameter or width may be stored equally 
well, also that cable may be removed from any reel without 
taking the reel from the rack or handling any other reels 
that may be stored on the same rack. The sketch shows 
that the reels are simply stacked one on top of another, and 
usually from five to eight reels can be stored on each rack, 
depending on the width of the reels. 

One other good feature is that this rack can nearly all 
be built from scrap material, as will be seen from the fol- 
lowing description: The crosspieces are made of 4-in. I- 
beam braced with a 1f,x2-in. strap to hold it in position. 





MACHINIST Vol, 45, No. 4 


On the bottom a 14x12-in. diameter plate is riveted, which 
makes a bearing surface for the base. At the ends of 
each of the arms is mounted a swivel caster that runs on 
the bedplate, which is made of 14-in. boiler plate 48 in. in 
diameter. Almost any piece of cast iron may be used for 
the base casting, which has a thrust bearing in the top for 
the rack to turn on, so that a man can with one hand 
revolve the rack with six to eight thousand pounds of 
The dimensions may be changed. 


L. M. Haury. 


cable on it. 
Pittsfield, Mass. 


es 
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Machining Large Cast Iron 
Rings om the Lathe 


The problem was to make 58 cast-iron rings, each 7 ft. 
| in. in outside diameter, with inside bore of 6 ft. and 
the thickness of the ring 5 in. They were to be cast with 
a web on one side. 

The first thing was to cast a square box in two sections, 
with suitable holes. When machined, this box was of a 
size sufficient to go under the headstock of the largest 
lathe to enable the turning flange to be raised high 
enough so that when the ring was bolted to the flange the 
latter would clear the bed-frame. In that way the head- 
stock was secured solid with long bolts. This arrange- 
ment is shown in Fig. 2. 

The back gear B was set in the belt cone-pulley pinion 
and the pinion of the back gear C was slid ahead so far 
that the latter was out of mesh of the belt cone-pulley 
gear. An extra gear D was secured to the headstock 
frame with special bearings 2 which are in mesh with 
the back gear pinion C. Then a large integral gear 
was made and bolted to the back of the turning flange, 

















Fig. 2 
LATHE 


Fig. 1 
RINGS SET UP ON 


which in turn is in mesh with an extra pinion mounted 
on the end of the extra gear shafting. 

By this arrangement the speed problem was solved on 
the ordinary medium-sized lathe, and at the same time 
gave a large turning power to take full cuts of the tool 

Fig. 1 shows the front view of the lathe. It may be 
seen from this view that the ring is much larger than 
the flange, but with four special supports A the ring 2 
is secured for the machining operation. 


Sault Ste. Marie, Mich. J. G. Koppert. 
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Discussion of Previous Question 
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Data on Cylinder and 
Piston Grinding 


In reply to the inquiry on page 560, Vol. 44, for 
information on cylinder and piston grinding, perhaps 
my experience in this line will be helpful. I have bored 
many cylinders with varving success not only in the finish, 
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GRINDING MACHINE FOR CYLINDERS 


but in the shape of the bored eviinder. I have made a 
grinder, shown in the illustration, that could be adapted 
to almost any lathe. Clamped to the faceplate slightly off 
center and using a wheel nearly the size of the cylinder, 
this grinder is turning out jobs successfully, 

Eustis, Fla. N. R. Herrick, 


Screw Threads in Small Shops 
As John H. Van Vol. 


14, trouble begins when the V-thread and the U. 5. 


Deventer states on LOL? 


page 


Standard get together in a shop. 
Some little time ago, we were much mystified by the 


complaints received concerning the fit of two small 


threaded pieces. One of these was originally a casting, 
but was afterward changed to a bushing peened over a 
stamped shell. This was then made by an outside con- 
cern, but the manufacture of the other piece was cared for 
in our own factory. 

The parts were not only used in our assembling depart- 
Owing to the fact that 
the 


ment, but also sent out as repairs. 

the complaints arose coincidently 
design and also that our assembling room had reported no 
trouble, we immediately put it up to the manufacturer of 
the shell. He reported that their tap had been made in 
strict conformit\ In fact, he had 
just tried a few leftovers and found them correct. Upon 
was mailed to us, but was lost in transit. 


with change in 


furnished. 


to the gage 


request the gage 

The matter was forgotten for the time being, but finally 
a double-barreled protest was received together with the 
rejected pieces themselves. Just about the same time the 
writer, in a trip through the factory, observed an assem- 
bler busy running a tap through the bushing. Upon 
heing questioned, he stated that this had been necessary 
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As he 
expressed it, “The tap used is evidently small, as the shell 
will not run thread.” A V-thread 
plug gage was obtained from the toolroom., but not a piece 


ever since the new type had been supplied to him. 
male 


freely on the 


was found to be right, either of those returned or those in 


stock. A close Inspection of the thread showed it to be 
of U. S. form. No ring gage could be located: other than 


for a V-threa‘l so that the piece had always been made the 
same, but evidently some one unfamiliar with the shop 
practice had made a plug gage for U. S. thread, especially 
as the blueprint failed to spec ify which form was required, 

Inasmuch as our ; the outside 
manufacturer had been lost, we were forced to the expense 
There was 


only evidence against 
of retapping several thousand shell bushings. 
also a lesson read to the foreman whose supervision of his 
department was so lax that a man could day after day 
spend time fitting together pieces which were practically 
guaranteed to be interchangeable. H. D. Murpny 
Jersey City, N. J. 


ye 


Forming Tool for Adjusting 
Shells for Weight 


The article on page 1131, Vol. 44, by John S. Watts, 
interested me enough to ask for a fuller explanation as to 
its operation. 

The writer says, “The tool is revolved 180 deg. in the 
eccentric bushing.” This would not change the axis of 
the tool. I should think it would b necessary to revolve 
the eccentric bushing that fits in the turret hole in order 
Or, perhaps, a better way 
the tool eccentric to the 


to advance or to recede the tool. 
would be to turn the shank of 
body carrving the cutter and bore the bushing central. 
The reason for the L-shape of (stops ) is also not plain. 


Philadelphia, Penn. Henry E. BIneGer. 


Taper Shank Drills 


To supplement the discussion on taper shank sizes, 
page STO, Vol. 44, it might be well to refer to a standard 
adopted in 1908 or 1909 by Adriance Platt & Co.. now a 


bran h of the Moline Plow Co. Trouble Was being exper- 


with twisted tangs on 


] 
ane 


common|\ 


ienced three four-lip drills 


for boring out cored holes, from O.O40 to 


used 


0.060 in. per revolution were quite used and 


tang breakage was frequent. KF. B. Case, then master 
mechanic, hit on the scheme of cutting off the whole tang 
and milling below it a new tang the size of the next 
larger Morse taper. This put a No. 5 tang on a No, 4 


taper, a No. 4 tang on a No. 3 taper and so on. In order 
to do this. the drill spindles were bored out slightly and 
the tang slots widened to fit the new shanks. 


At first. we had to mill new tangs on commercial drills 
as received: this was not a very serious matter, however, 
as most of the boring equipment had inserted cutters, 
using the old shanks over again. Later, however, we were 


able to get drills which would fit our collets at no extra 
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cost. I used this taper nearly three years before I saw 
the first double tang collet such as made by the Cleveland 
Twist Drill Co. The drill company may have antedated 
us, although we did not know it. 

With eight vears of behind it, the 
deseribed is still unchanged in any detail. 

Poughkeepsie, N. Y. Harry W. 


use system just 


JOHNSON. 
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Locking Cam for Jigs 


Burr Bennett on page 868, Vol. 44, claims that his cam 
arrangement is successful on rough castings. It seems 
to me that too much time would be lost adjusting the 


nut shown underneath to suit the carrying thickness of the 
castings being machined. My experience with such fit- 
tings has taught me to leave such clamping devices alone 
unless finished surfaces are being held. Their failure is 
that either the work is too thick and the cam slips, or it is 
too thin and the clamp does not grip at all. It is better 
to stick to the crude but effective bolt and piece of stock 
more often met with. It is quite common to see a bolt 
and clamp with the bolt too close to the fulerum when 
it should be as near to the work as possible. This can be 
prevented to a great extent when designing the jigs, and 
hy the shop superintendent paying closer attention to the 
rig-up of his workmen. P, JAMES. 
Surrey, England. 
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Anurling im the Small Shop 


Van Deventer has shown about every 
kind of knurl holder on page 845, Vol. 44. However, 
some of your readers may be interested in the one 
shown in the accompanying sketch. 

It is excellent for use in the toolpost of an engine lathe 
or as a hand tool in knurling work held in a vise or in the 
chuck of a speed lathe. Occasionally, when the lathes are 
all in use, I make use of the drill press, by inserting work 
to be knurled in the chuck and clamping this knurl holder 
flat on the table of the press. 

The shank A is slotted out to take two knurls, and the 
third is in the hinged piece B. on the work is 


It seems as if Mr. 


Pressure 


_ 





KNURL HOLDER 


ADJUSTABLE 


exerted by the nut (. ‘To make adjustment for 
work of a different diameter, the screw D is swung down 
out of the This allows B to be brought around and 
run the screw /# in or out of the shank A. The working 
range is considerable, as I have knurled pieces from ;'; 
up to 1 in. 

This contrivance is not only one of the most efficient, 
but the triple knurl 


wing 


way. 


also about simplest and cheapest, 
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older to make. The parts A and B are of cold-rolled 
steel. The screws D and FE and the wing nut C can be 


found in almost any shop, and the knurls are of standard 
size. It is not only useful in the small shop, but will be 
found mighty handy in the big shop, especially on pieces 
diameter that they cannot be knurled 
H. M. Darina. 


of such small 
hetween centers. 

Greenfield, Mass. 

{A similar knurl holder, shown in the American Ma- 
chinist, Vol. 28, Part 2, page 63, was used in a lathe. 
The upper knurl was weighted to knurl tapered work and 
automatically compensate for the change in diameter.— 
Editor. } 


Reducing Keyway-Cutter Cost 


On page 1062, Vol. 44, J. E. Bracket illustrates and 
describes a keyway cutter having teeth at an angle with its 
axis, the direction of the angle alternating with each suc- 
cessive tooth. 

His experience with the cutter has no doubt proved 
what he claims as advantages over a cutter having straight 
teeth, but I cannot understand how they can be made in 
one long bar as he suggests. 

The illustration shows a cutter in which the grooves 
are much deeper on one side than on the other, and this 
would be the result if milled alternately with parallel 
lands. If Mr. Bracket has a way of milling teeth of this 
kind in a long bar and then cutting them apart, he will 
confer a favor upon the younger readers of the American 
Machinist by describing his method. 


Ohio. Winttram R. Griswo.p. 


Cleveland, 


From a Small Shop Notebook 


On page 588, Vol. 44, are shown small-shop devices. 
They are also of value in toolrooms. To the uninitiated 
some of them look doubtful, but to one who has been up 
against hard propositions in breakdowns of machinery 
and emergency work they are almost indispensable. 

There is one thing that could be added to this list—a 
spider arbor for heavy work that requires both facing and 
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SPIDER ARBOR 
turning at one setting, such as pipe flanges, columns and 
This arbor has been used on pieces with 10-in. 
variable lengths. The stock for A may be 
from 2 to 4 in. in diameter with 5¢-, 34- or 1-in. tapped 
holes for ordinary setscrews B. Collars like C are for 
small arbors. The illustration is otherwise self-explan- 
atory. G. Strom. 


Brooklyn, N. as 


cylinders. 
holes and of 
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Working Stresses im Highe 
Speed Gears 


A valuable paper was presented to the British Insti- 
tution of Mechanical Engineers in May, by Daniel Adam- 
son, in which is given a digest of notes and information 
in regard to spur gears, touching upon wear, materials, 
allowable working stresses, maximum speeds and dura- 
He shows—what is well known to the student of 


bility. 
that 


gearing, but is perhaps not appreciated by others 
the present state of our knowledge is far from complete 
in regard to many important factors involved in gear 
An important part of this paper is the large 
number of records of both successful and unsuccessful 
gear installations. More data of this kind 
to aid in clearing up a most important bit of machine- 


design. 


are needed 


design knowledge. 

The discussion in the latter part of Mr. Adamson’s 
paper dealing with the variations in stress induced by 
variations in the angular velocity of gears due to errors 
in manufacture is of particular importance. He quotes 
examples of wheels that failed by breakage after only 


a few months of work, where failure could not be a 


the peripheral load due to the power 
Lasche he takes the 
variations in the angular veloc 


counted for by 
transmitted. From 
“The stresses induced by 


suggestion that 


ity of wheels, due to unavoidable errors in pitch, may be 
many times the transmitted load alone, and also that 
these excesses will vary as the square of the velocity.” 
He then goes on to say that if Lasche is correct, the 


varying angular velocity resulting from inaccuracies in 
cutting causes extra loads which are large compared to 
the normal the resulting 
taken as practically equal in magnitude 
sign. He also quotes Dr. Unwin to the effect that this 
breaking stress is only about one-half the primitive yield 


loading, and stresses must be 


and of Opposite 


stress of the material because of the Wohler effect of the 
repeated stresses, 

A number of deductions are then 
ously cited examples, which lead to the assumption that 
wheel running at a 


given from previ 
the additional stresses induced in a 
high velocity are very large, and that accordingly it is 
not sufficient to consider the stress due to the transmitted 
load alone and reduce this as speeds are increased merely 
for the resulting 

From one of Lasche’s examples the author draws the 


higher velocities. 


conclusion that if we wish to secure a factor of safety 
of 3 at a pitch-line velocity of 2,460 ft. per min., the 
inaccuracy in pitch must be reduced to less than 0.5 per 
cent.! It is assumed that the excess load increases di- 
rectly as the amount of inaccuracy and as the square 
of the velocity. 

All of this discussion shows quite plainly that one 
of the essential things is a standard of accuracy of cut- 
ting for different velocities. The higher the velocity 

1From an example by Christie, he deduces that the same 


error for a velocity of 3,900 ft. per min. must be less than 0.2 
per cent. 
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the greater the needful accuracy. Mr. Adamson ap- 


preciated this most fully and knits together the conclu- 
ions of his paper in the form of the following table: 


Velocity of Pitch Velocity of Pitch 
Circle in Feet per Inaccuracy of Circle in Feet per Inaccuracy of 
Minute Pitch in Per Cent Minute Pitch in Per Cent 
100 or less 5 1,200 0.12 
200 1 76 1.500 0.09 
400 Oo 46 1.SOO 0 OOD 
600 0 34 2.100 0.052 
900 0. 1S5 2 400 0.042 


unmistakable fashion 
when we 


These figures emphasize in an 


the vreater in cutting gears 


them at 


need of accuracy 


higher pitel-lime 


not only does inaccuracy produce noise, but 


propose to speeds ; lor 


run 
it also tends 


stresses, 


to induce destructive 


Durability of Spur Gears 


immediately preced 
Daniel Adamson 
Kkneineers. In 


the 
ing comments to a paper presented by 

to the British Institution of Mechanical 
his discussion of the important property of durability in 
th 


Reference has been made in 


spur fears, he quotes from Work of lr. Schaefer. 


Ving a formula for tooth strength and a table for values 


numerical 


of one of the factors, A. Th factor is a 
variable dependent upon the material used and the cir- 
culnstances of the drive. 
The formula is as follows: 
i PFh 
where Safe working load in pounds: 
P = Circular pitch in inches; 
F = Width of face in inches; 
K Factor from accompanving table 
The table expressed in British units follows: 
VALUES OF FACTOR K 
Total Life — Maximum Allowa Stress¢ -— 
of Gear in 11.400 & 500 700 » SSO 
\illions 17.000 Lb. 14,000Lb. Li me ] re Lt per LI ye 
Revolutions per Sq.In. per &q.In Sq.l =q.l Sq.tn. j.1 
0 1.350 1,120 RON OSS $55 228 
1 1.202 1,080 R70 r 442 rs 
2 1 238 1,040 S40 40 fi 14 
; 1,1S0 LOO SI Ht {ON 214 
i 1,138 GOS 70S G12 12S 14 
5 1.004 O40 7s 08 113 4 
6 1,051 O10 770 s 113 214 
7 1,025 SS 742 s4 114 214 
s O07 SOS 726 70 ug 214 
9 QOS S40) | ag 4 
10 O10 St} HOS tae | zi4 
12 SS3 782 670 st 200) 
14 S40 710 O40 70 AM) 
16 707 712 612 1 OO An) 
Is 709 OSD is is4 to6 200) 
20 740 O55 ) 70 4 an) 
0 612 a) is 142 14 185 
10 520 ist 12s 70 2R5 172 
w $15 Is 4 i 200 2412 157 
“oo 442 S27 mat bt] it 214 142 
100 207 “si ah) ' 210) 134 
120 257 242 12 171 123 
150 228 212 0) 1S 157 111 
200 ISO 171 7 142 128 “7 
1) 142 14. 7 111 st 
j00 128 123 10 Tha) 100 77 
100 Lol Us 4 ss sv) tt 
500 M4 SI SI 74 6o 5 


Dr. Schaefer suggests maximum stresses of about 17 


000 Ib. per sq.in. for forged steel, 14,000 Ib. for steel 
castings and 5,700 lb. for cast iron. The table is ar- 
ranged, however, for six different maximum stresses, 


ranging from 2,850 to 17,000 lb. per sq.in. This is done 


in order to adapt it to various materials. 
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How Shall We Get Ou 
Armor Plate? 


need to be a Methuselah to 
when practically machine shop in this country 
made all the various parts for its products. This in- 
cluded bolts, setscrews, oil cups and all accessories of this 


One does not remember 


every 


kind. 
the introduction of automatic machinery, and, to some 
Comparatively 


Then began the period of specializatton following 


extent, making its introduction possible. 
few manufacturers at that time required sufficient. set- 
screws, for example, to keep even one machine continu- 
ously busy. 

This specialization enabled small parts to be manu- 
factured in large quantities at a much lower price than 
the individual shop could possibly make them, and the 
buying of various parts that are common to machines 
used by various manufacturers has become almost uni- 
versal, 

Suppose, now, that a large user of special setscrews, 
should decide that the few shops that were able to sup- 
ply them were combining to charge an exorbitant price 
for the material, and that the directors after more or 
less careful consideration, decided to appropriate a large 
sum for the building of a plant for this purpose. 

Suppose, further, that on learning of this decision the 
owners of the plants that have been accused of over- 
charging for these special setscrews offer to open their 
books to any committee appointed by the purchasers, and 
to supply the setscrews at any price that, in their opin- 
ion, would give a fair remuneration to the plants. 

Assuming still further that it was decided by the con- 
sumers that for special reasons it was advisable to have 
the production of these special setscrews entirely under 
their control, both with the object of controlling the price 
and of preventing them from being made for other cus- 
tomers. Would it not, under such conditions, be the 
better judgment to buy at a fair valuation the plant 
already established than to build 9 rival plant, particu- 
larly in view of the fact that these special setscrews were 
badly needed, and that the deliveries might be delayed 
unless this was done ? 

Does not this supposititious case compare in most details 
with the existing complications in regard to the manu- 
facture of armor plate for our new battleships? Should 
not the same sort of business reasoning be applied in 
expending $11,000,000 of the taxes paid by the people 
of this country as the directors of a manufacturing con- 
cern would use in expending 1 per cent. of this under 
very similar conditions ? 

It is quite probable that the passage of this appropria- 
tion has had a chastening effect upon the manufacturers 
of armor plate for, instead of maintaining the former 
“Public be damned” attitude, they are endeavoring by 
a very sensibly planned publicity campaign to show the 
advantages of dealing with them instead of erecting a 
Government plant. But, as previously suggested in the 
imaginary case of the setscrews, price is not the only 
consideration and there are extremely good arguments for 
having plants of this kind under Government control in 
order to prevent similar equipment being supplied to 
possible enemies, even though the cost per ton be higher 
on this account. 

It would seem, however, to be much more sensible to 
tuke advantage of the experience already gained by 
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private manufacturers to secure codperation instead of 
Then, too, the question of prompt deliv- 
immediate needs must also be considered. 


antagonism. 
eries to meet 
And even if the plant under consideration is so badly 
located geographically as to make it advisable to move it 
inland at a later date, this is not an insurmountable ob- 
jection. 

The main consideration in any case of this kind is 
to have every phase of the questicn carefully gone over 
by competent engineers and managers without political 
bias and who have in mind only the best interests of the 
country at large. It is a plain business proposition, in 
spite of the limitations that it may be desirable to put 
on both output and iocality, and it should be decided 
solely on this basis. If it is desirable to have a 
Government-owned plant let the lest private plant be 
hought at a fair figure and thereby secure the trained 
men and the experience that has been accumulated. 


os 


2% 


Aluminum as a Bearing Metal 


The aéroplane and the racing automobile have taught 
us several things that have a bearing on machine con- 
struction of various kinds. They have made the use of 
aluminum about as common as cast iron and have devel- 
oped new uses for it in fields to which it seemed unsuited. 
Engine-base castings can be made very light and yet very 
stiff by suitable ribbing, and this ribbing has been used 
for But the successful use of aluminum 
alloys, either die or sand cast, for bearing surfaces is not 
only unusual but contrary to not a few predictions. 

Yet the aluminum piston is finding favor in many 
quarters. And not only does the aluminum stand up in 
contact with the evlinder walls, but it is being used as a 
hearing for the piston pins as well, and giving good 
service in some instances. Its increased expansion over 
cast iron or steel makes different allowances necessary, but 
when these have been worked out, the results are said to 
Le very satisfactory. 

Water jackets of monel metal, connecting-rods in high- 
tensile alloys of extremely light section, and careful atten- 
tion to heat treatment, are all comparatively recent devel- 
opments due to these sources. The field of engineering 
offers few more promising developments during the com- 
ing years. 


some Vears., 


i 


Nine years ago, when many thought the automobile 
business had reached its climax, the Ford plant reached 
the unheard of and unbelievable record of building 10,000 
cars in less than eight months. Machine-tool builders 
began to look for other fields to conquer and the drop- 
ping off of the fad was freely predicted. But instead 
of the expected decline the production figures have con- 
tinued to mount to an unheard of rate, until the first 
six months of 1916 show a production of over 750,000 
passenger automobiles and Ford has grown from 10,000 
in eight months to 298,000 in six months. At this rate 
the yearly production will go over one and a half million 
pleasure vehicles made this year—or, roughly speaking, 
one and one half cars for every hundred people in the 
country, counting men, women and children. Add those 
built previous to this year and still in use, and the total 
must run close to one to every 40 to 50 people. Pre- 
dictions as to the future output are indeed dangerous. 
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High-Speed Press Clutch 

The average speed of a flywheel on a power punch press 
is from 80 to 200 r.p.m. The clutch described makes it 
possible to run from 80 to 1,000 r.p.m., and where it is 
required on other machinery it will operate satisfactorily 
The 
clutch is an improvement of the rolling-pin type. It has 
a rolling pin with a flattened engaging surface that acts 
horizontally. It has two locking shoulders that lock the 


and positively at a speed of from 500 to 5,000 r.p.m. 





TH 


ivwheel itself pulls it inio position before power is deliv- 
ered to the ram, and therefore prevents any shearing or 
binding of the pin. The flywheel runs on smooth bronze 
bushings that have no holes for the pin to operate through. 
The engagement is in the center of the flywheel at the axis 
of the shaft, preventing any blow and allowing smooth 
operation, 

The clutch latch is a tool-steel dog with a wedge-shaped 


that 


end and contains a notch makes it a positive stop. 


——— 














PUNCH PRESS EQUIPPED WITH HIGH-SPEED 
CLUTCH 











FLYWHEEL OFF AND KEY SHOVED OUT TO 


F1G. 2. 


SHOW SHAPE 











FIG. 3. NOTCHES IN FLYWHEEL BUSHING 


pin in position by a cam action that fastens the flywheel 
to the shaft in a manner similar to that of a solid key. 
These shoulders also lock the flattened part down in the 
shaft when not in operation. The ordinary flywheel on a 
punch press has three recesses for engaging the pin and 
allows time for the pin to engage. This type has eight 
recesses, made in a steel bushing, case-hardened and keyed 
and pressed into the flywheel hub. These recesses are the 
same size as the pin and no time is allowed for it to enter. 
Since the pin is locked in position, it prevents any back- 
lash or rebound when combination dies are used. The flat- 
tened part of the pin is so made that the motion of the 














CLUTCH USED FOR AUTOMOBILE TRANSMISSION 


FIG. 4. 


The face of the wedge-shaped end is set at an angle that 
interlocks the rolling key at the time of release and pre- 
vents its bounding away from the pin when engaged. 

A positive stop device is attached to the clutch that 
causes the slide to stop at the highest point atter one de- 


lift the operator's foot 


the treadle. It will 
and will not repeat unless there is another depression of 


pression of 
the treadle. This device can be detached and the press run 
in the usual way if desired. 
mechanism is so positive and accurate that it is not 
necessary to use a brake or friction on the press. The 
clutching device normally cuts out at the highest point of 


The engaging and releasing 
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the slide, but it may be released at any point in the revo- 
lution of the wheel, and is especially useful in celluloid 
work where the impression must be held for a period as it 
will cut out at the lowest point also. 

The clutch principle can be used in any place where a 
positive clutch is desired such as automobile transmissions, 
change gears in machine tools, countershafts and the like. 
When designed to operate in transmissions it is impossible 
to shear the gears, since they are always in mesh, and 
speeds can be shifted to higher or lower when in operation 


without damage. In an automobile, the speeds can be 


STITT my, 





BEARING 





ACTION OF TRANS- 
MISSION KEYS 


ACTION OF KEY FIG. 6 


IN FLANGE 


FIG. 5 


the clutch, and in cases of 


emergency, it can be used as a brake without trouble of any 


changed without releasing 
kind. 

A punch press fitted with one of these clutches is shown 
in Fig. 1. <A larger view of the shaft with the flywheel 
removed is shown in Fig. 2. This gives a good idea of the 
pin that takes a spiral motion as it is shoved over, which 
brings the lock up into the wheel. The hub of the fly- 
wheel with the steel, eight-notched bushing in place is 
shown in Fig. 3. Fig. 5 shows the action of the pin and 
the manner in which it rolls up into the notches of the 
bushing. 

A shaft fitted for an automobile transmission is shown 
in Fig. !. The gears have all been removed to show the 
position Ol the kevs, of which there are into 
grooves on opposite sides of the shaft. The manner in 
which these keys roll up into the notches in a gear is 
hown in Fig. 6. This takes care of both the front and 
the back lash. These clutches are made by the Campbell 
Manufacturing Co., 3715 Wentworth Ave., Chicago. TI. 


two, set 


Motor-Drivem Polishing Lathe 


The illustration shows a motor-driven polishing and 
buffing lathe recently added to its line by the Gardner 
Machine Co., Beloit, Wis. 
design and are fitted with frames carrying ball bearings. 

The motors are fully inclosed; for ventilation a fan, 
attached to the motor shaft within the cover, draws air 


The motors used are of heavy 


up from the base on the right, forcing it through the 
motor and down into the pedestal on the left. 

The but- 
is used for starting and is below the 


A push-button control station is furnished. 
ton on the right 
surface of the plate so as to remove any likelihood of ac- 
cidental starting. The left hand or stopping button is 
provided with a simple locking device which is a further 
precaution against closing the circuit unintentionally. 

Either adjustable or constant-speed direct-current mo- 
tors can be supplied. When adjustable speed is used, the 
lever within the base is moved to the desired point and by 
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pressing the starter button the motor comes up to the 
speed at which it is set. In alternating current only 
certain speeds are obtainable. 

The spindle is provided with a locking device. A 
button-head pin, acting over a coil spring, is pushed 

















MOTOR-DRIVEN POLISHING LATHE 


down into one of the four holes in the spindle collar. 
This locks the spindle when it is desired to change 
wheels. 
The machine is made in several different sizes. 
cs 


Shear and Rod Cutter 


The form of shear and rod cutter shown was developed 
especially for toolroom and light bench work by W. W. 





' 
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HERCULES 


Lf TULKER, HAL 
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LIGHT SHEAR AND ROD CUTTER 


‘g-in. flat sheets and bars; \4-in. rods; base, 10x4 in.; 
weight, 15 Ib. 


Capacity, 


& C. F. Tucker, Hartford, Conn. In design and con- 
struction it follows closely the heavier type of machine 
illustrated on page 1141, Vol. 44. 
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Shell-Test Scale 
The purpose of the scale shown is to immediately in- 
dicate whether a shell is under or over the prescribed 


weight. It will be noted that the weight of the shell has 
been counterbalanced entirely, thereby confining the 


functions of the pointer to an indication of variation 

















AUTOMATIC SHELL-TEST SCALE 


To clearly show such variations there is provided 
from 8 to 14 oz. by 


only. 
a reading index 13 in. 
drams. The scale is a recent product of John Chatillon 
& Sons, 85 Clif New York City, 


made for 
f shells. 


long, reading 


Lee and Is 


Various s1zes 0 


Flexible Coupling 


The main features of the coupling shown are that its 


only moving part is a slotted driven hub and that aside 
the bolts it only three 


from has separate sections. 

















FLEXIBLE COUPLING 
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The casing remains rigid at all times and can be used 
The 


closed construction, preventing the entrance of dirt or 


as a puiley for belt connection to other machines, 


erit, is apparent. 
The hubs are bored and keyseated. The bolts are ma 


chined to exact size and are held rigidly at the ends, an 
arrangement designed to give to the flexible coupling the 
The bolt 


tle xible side are 


strength found in the solid flanged 
in the 


accurately 


type. holes 
flanged side and the slots in the 
spaced to insure a uniform torque with a 
minimum of lost motion. 

The coupling is made in a variety of 


s] Cs by J. R. 
Shays, Jr., 47 West 34th St., New York City. 
Design and Construction of 
Textile-Machinery Cams 
By SuMNER B. 


SARGENT 


ed TO sl} 


bobbins, or filling yarn on filling bobbins, or are sometime 


Spinning frames are design in warp yarn on warp 


so arranged that with slight change the same frame will 


spin either warp or filling varn. The warp varn is wound 


on bobbins in successive lavers, the first traversing prac- 
tically the full leneth of the bobbin and each 


} 1 


succeeding laver being somewhat shortel al 
both ends. This gives a tapered effect at both 
ends ot the bobbin. In succeeding operations 
the varn is removed by revolving the bobbin on 
its own axis. Filling varn is wound on the bob 
bin in suecessive layers, the first traversing only 
a short leneth on the bobbin, sav 2 in. on a bob 
bin 614 in. long. Each succeeding layer, through 
the instrumentality of the builder, is lifted 


Thus the 
: obtained 


sli rhtly toward the top ol the DbovDIMN. 


full diameter of Varn on the holfin 


long before the lavers of varn reach the top 
of the bobbin. The wooden filling bobbin gener- 
allv has a tapered base (see Figs. 1 and 2). The 
first laver of varn is wound on this taper, and 





each succeeding laver being the same in length, 


Fig.2 


but lifted slightly toward the top of the bobbin, 
F 
Ps 
L _— = — see 
‘fe 6 LC 
\ eo J 
———————— ~ 





Fig.4 


YARN BOBBINS 
OF “BUILDER 


FIGS. 3 AND 4. DIAGRAMS 


MECHANISM 


FIGS. 1 AND 2. 


the tapered effect shows only at the top of the full bobbin. 
The filling varn, when placed in the loom shuttle, is re- 


moved from the tapered end, the taper allowing the yarn 
to slip off easily as the shuttle traverses back and forth 
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Filling cams are generally three-pointed, making three 
complete strokes in one revolution of their periphery. 
These strokes are usually identical. I depart from this 
general practice and make each stroke a little different 
in length, in order to “bind” the yarn more satisfactorily 


MLK 











HF 'E 
Layout of Divisions for 
Spinning Frame Cams 


Fig.5 


- 17 
ae } 





~ 7 
Layout of Spinning di 
Frame .Cam 
Fig.6 


FIGS. 5 AND 6. SPRING FRAME CAM 


on the bobbin. Each of the three strokes delivers two lay- 
ers of yarn on the bobbins, one layer corresponding to the 
down stroke of the cams, the other to the upstroke. 

[ have frequently noticed in spinning frames a faulty 
method of design that I consider serious; namely, the 
traverse motion, actuated by cams, moves up and down the 
length of the bobbin, delivering the yarn in successive lay- 
ers on the bobbin. The cam operates directly on a lever 
called the builder. The builder operates a series of rocker 
shafts, raising and lowering the traverse motion. The 
cams pull this entire mechanism in one direction, and 
on the return stroke the mechanism is kept against the 
cam periphery by a number of heavy balance weights hung 
to a lever arm on the rocker shafts (see Fig. 3). Here A 
represents the fulcrum of the rocker shaft. P is a lever 
arm of the rocker shaft alternately raising and lowering 
the guide rods C. D is the ring rail guiding the yarn up 
and down on the bobbin F. The counterbalance weights 
are seen at //, at J is the connection between the rocker 
shafts and the builder A’, and LZ represents the filling cam. 


LAYOUTS 
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Now, in this case the weight of the builder and traverse 
motion act on the same side of the fulcrum with a tendency 
to pull the cam ball away from the cam and are coun- 
terbalanced by weights H, which must be sufficiently heavy 
to overbalance positively the mechanism and its friction 
8 in the guide-rod bearings. Otherwise, 
the ring rail might hang stationary and 
spoil the bobbins. I much prefer this 
mechanism designed as in Fig. 4. Here, 
the weight of the traverse motion it- 





self causes the mechanism to move in 
one direction, and keep the cam ball 
against the face of the cam, and the 
stroke of the cam causes the mech- 


c anism to move in the other direction. 
In this case the balance weights are 
only sufficiently heavy to remove un- 
necessary strain from the builder and 

’ cams, and the lighter balance weights 

° are more easily adjusted as occasion re- 

quires. On “filling” bobbins, or shuttle 
b bobbins, the yarn is put on with numer- 
‘ ous short strokes of the traverse motion ; 
the builder motion raises the traverse 
\ \ motion on the bobbin a slight amount 
% on each successive stroke. Thus each 
succeeding layer of yarn is lifted slight- 
ly toward the top of the bobbin, grad- 
: ually filling the bobbin from bottom to 
' | top. In the present case I will arbitrarily 
/ ' | decide that the three strokes of the 
cam shall be respectively 24 in., 214 
in. and 2% in. In the cam layout the 
proportional method is used, as in all 
such cams (see Fig. 5). Now, as the 
ae a traverse motion automatically lifts each 
; succeeding stroke toward the top of 
if the bobbin, Fig. 4, I decided that the 
a lengthening of the cam strokes shall 
, be toward the top of the bobbin 
“ and therefore do not use in the 
present cam layout a common cen- 
ter line to locate the center of the 
three strokes the same distance from 
the cam center, as in the previous cam 
design. If the spinning frame is designed as in Fig. 3, 
the cam ball is in the heel of the cam (or nearest the 
center of the cam) when the traverse motion is at the top 
of its stroke. If we decide that the three cams should each 
lift the traverse motion to a different height, it must be 
done by changing the amount of stroke of each cam at the 
point nearest the center of the cam, and we cannot change 
the stroke height of any one of the three leaves of the cam 
at this point without affecting the stroke of the adjoining 
leaf, whereas if the difference in length of the three strokes 
occurs at the toe or outer point of the cam, the lengthen- 
ing or shortening of the stroke of one leaf does not affect 
the stroke of an adjoining leaf. Fig. 1 represents a full 
filling bobbin and Fig. 2 one partly filled. 

We will now proceed to develop a cam employing a 
cam lever 15 in. from the fulcrum to the cam-ball center 
and a cam ball 84 in. in diameter, using 120 deg. for 
each complete cam stroke. One side of each stroke having 
a longer duration of time than the other side (in order to 
bind the yarn on the bobbin), we determine which side 
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of the cam points shall have the longer period of time. 
Referring to Fig. 4, we see that the cam pulls up the tra- 
verse motion. During the movement in this direction the 
mechanism is using power, while the movement in the 
opposite direction is due te gravity or the weight of the 
traverse motion. Therefore, to conserve power and lighten 
the strain on the mechanism, we determine that the stroke 
side of the cam shall have the longer period of time and 
decide that the stroke shall be completed in 75 deg. and 
the follow in This division of time will wind a 
proportional number of spirals of yarn on the bobbin dur- 


15 deg. 


ing the up and down movement of the traverse motion. 
This difference in the number of spirals wound on the 
bobbin binds the yarn more firmly than would be the case 
if the same number of spirals were wound on in each di- 
rection of traverse. 

Proceeding with the development from each division 
point on the line BC, Fig. 5, extend radial lines to A 
parallel to the line BC ; erect lines EF and H, represent- 
With a 15-in. radius 
these 


ing the strokes 2%¢, 214 and 2% in. 
strike the ares ALM. The intersections of 
by the radial lines indicate the division points for the three 
strokes. 

Strike the circle A, Fig. 6, with a 15-in. radius equiva- 
lent to the cam-lever length and divide it into three seg- 
Divide the segments into sections 


arcs 


ments of 120 deg. each. 
of 75 and 45 deg. Divide the 75-deg. segment into 18 
equal divisions. From each of these 18 division points, 
with a 15-in. radius strike radial arcs to the center of the 
circle, the centers of the ares ly ing on the circumference. 
Deciding that the cam point shall be 5 in. from the cen- 
ter, add half the diameter of the cam ball and with a 5%¢- 
in. radius strike the circle B. Transfer the divisions of the 
are K, Fig. 5, to the radial are CD, Fig. 6. From the cen- 
ter D swing these division points to their proper radial 
are, and with a %-in. radius swing the points of contact 
for the stroke side of the 23¢-in. cam. 

For the follow side of the cam divide the adjoining 45 
deg. of the circle A, Fig. 6, into 18 equal divisions. Strike 
the radial arcs as for the stroke side. From the center D 
swing the division points of the are CD to these radial ares, 
and with a %<-in. radius swing the points of contact as on 
the stroke side. 

Proceed in the same manner in transferring and devel- 
oping the 214-in. and 214-in. strokes. 

NECESSITY OF BINDING ON THE YARN 


To obtain more satisfactory bind of the yarn on the 
bobbin, I also design each of the three strokes with a 
different duration of time for the up and down strokes. 
This binding of the varn on the filling bobbins is very 
important. It is desirable to put as much varn as possible 
on the bobbin, in order to secure maximum production 
both of the spinning frames and the loom. ‘The “doffing” 
of the yarn on the spinning frame lessens its production, 
and the stopping of the loom to replenish its supply of 
The filling sup- 
This shuttle is 
banged from side to side of the loom by a “picker stick.” 


filling varn lessens the loom production. 
ply is carried in a shuttle on the loom. 


The continuous shock to the shuttle and bobbin is liable 
to cause the yarn to “slough off” the bobbin, making waste 
and lessening the loom production, if the varn is not prop- 
erly and tightly bound on. 

The proper binding of the varn also allows the spinning 
frame to wind the yarn more tightly on the bobbin, thus 
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securing more production on both frame and loom, where- 
as if the varn is not properly bound, any attempt to wind 
it tightly by the spinning frame causes the lavers of yarn 
to slip or “slough,” making waste both on frame and 


loom. 
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PRACTICAL FORGING AND ART SMITHING—By Thomas F 


Googerty One hundred and forty-four 5x7%-in. pages; 
S9 illustrations: indexed; cloth bound The Bruce Pub- 
lishing Co., Milwaukee, Wis Price, $1 
This elementary 
experience part seven 
wrought The author 
years and has written from his personal 
hand 
The second 


the forg- 
devoted 


taught 


work is an instruction book on 
The first 


smithing of 


contains chapters 


and iron has 
this subject 
to the principles of 
The first chapter takes up the forge and its tools 
and third chapters cover the preparation of work for 
jump, butt, split, 


making welded 


ing 
for many 
elements and wrought-iron forging 
welding, 


upsetting, and corner 


instructions on 


and 
with 


scarfing 
welding, 


such as 


and T eye-pins 


and S-links 

Chapter IV is devoted to staples, links, chains and grab 
hooks Chapter V takes up a few other simple pieces, in- 
cluding a hay hook and a welded ring Chapter VI is devoted 
to the making of tongs and information on iron and steel 
The last chapter of this section is devoted to some of the 
simpler forged tools, including chisels and punches, with in- 
formation in regard to the working of high-speed steel 


The second part, devoted to art smithing, includes Chapters 


VIII to XV A number of art objects, such as door latches, 
hinges, candlesticks, lamps and lanterns, are shown in detail, 
with instruction in the methods by which the various orna- 
mental features are planned, made and finally assembled 
Much of the work shown is of a high order of artistic merit 
EMPIRICAL DESIGN—By Leslie D. Hayes Ninety-nine 6x9- 

in. pages; 66 illustrations; numerous tables; indexed; cloth 

bound. Carpenter & Co., Ithaca, N. \¥ Price, $1. 

Every draftsman, designer and engineer has in some well- 


thumbed notebook a number of empirical formulas gathered 


during his own experience Every engineering handbook 
contains many of these equations They come from the great 
storehouse of practical experience and have the authority of 


frequent and widespread use. 
Professor Hayes has done a 
obtain and use such formulas 


in showing how to 
text- 


real service 


His book 


is planned as a 


book for second-year students in machine design However, 
the matter has a wider use, and the work should be in the 
possession of every draftsman, designer and engineer. The 
method of application of empirical design is stated in this 
illuminating paragraph 

“The machine parts to which empirical methods will be 
applied belong to a large class of parts in such general use 
and under such similar conditions that they are now made in 
a number of standard sizes, having the same general form 
and proportions, and purchasable in the open market at a cost 


much less than that at which they could be designed and built 


especially for each case Empirical methods are also often 
applied by manufacturers in the design of parts which they 
have occasion to make in a number of sizes, even though 
those parts are never placed upon the market, except in con- 
junction with some complete machine 

The work is divided into seven chapters with these head- 
ings Empirical Design, Screw Fastenings, Keys and Taper 
Pins, Shafting and Shaft Fittings, Shaft Fixtures, Transmis- 
sion Members, Pipe and Pipe Fittings In addition, there are 


few tables, including decimal equivalents and trigonometric 
functions 

ADVANCED ELECTRICITY AND MAGNETISM—By William 

S. Franklin 1 Harry MacNutt Three hundred 5%x8',- 

in. pages illustrations; indexed; cloth bound. The 

Macmillan Co., New York City Price, $2 


Reviewed by ALEXANDER GRAY* 


ane 
217 


A new book by these authors is always of interest becauss 
of the individuality of their methods of treatment and be- 
cause of their ability to keep the attention of the reader 
always on the physical problem 


devoted to a discussion of 


electromagnetic 


The first 
magnetism, 


part of the book is 
electromagnetism and 
have written on 
method of treatment has 
Nonessential details have 
and the fundamentals are 


induction 
subjects that the 
more or standardized 
from this new text, 
the of striking 


So many authors thess 


become less 
been eliminated 
emphasized by use 

*Director, department of electrical engineering, Sibley Col- 
lege, Cornell University. 
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devoted to 
of the ship 


concluding chapter is 
and the adjustment 


analogies. The 
magnetism 


mechanical 
a study of ship’s 
compass 


In the the subjects such as electric 


waves and oscillations treated 
manner, and problems such as 


part of book, 
fields, potential, electric 
in an original and stimulating 
the design of insulating structures, the propagation of waves 
transmission-line handled that the reader 
the principles involved The short chap- 
theory, with which the closes, leaves 
for further information on this subject. 
should find a the those engi- 
interested in design of struc- 
find 


second 
are 


and surges are so 
real 
ter on the 
one with 

The place on 
neers who the 
tures and in transmission-line phenomena. It 


grip on 
electron 
the 


book 


gets a 
book 
desire 
shelves of 
high-voltage 
should also 


are 


considerable use as a reference book for students of physics 
and electrical engineering 
The chapter headings of the book are as follows: 


Ferro-Magnetism; Elemen- 


Part 1. Elementary Theory of 
tary Theory of Electromagnetism; Induced Electromotive 
Force and Inductance; Magnetic Properties of Iron; Ship’s 
Magnetism and the Compensation of the Compass. 

Part 2. Electric Charge and the Condenser; Theory of the 
Electric Field; Theory of Potential; Electric Oscillations and 
Electric Waves. 

Part 3. The Electron Theory 
ENGLISH AND AMERICAN TOOL BUILDERS—By Joseph 

Wickham Roe Three hundred and _ fifteen 6x9%4-in. 

pages; 57 illustrations; indexed; cloth bound. Yale Uni- 


Haven, Conn Price, $3. 
DEXTER S. KIMBALL* 

The purpose of this book is to show the importance of the 

builders of machine tools 


Piess, New 


versity 


Reviewed by 


work and influence of the great 

Most men realize that civilization itself is dependent on the 
use of tools and, furthermore, that civilization, with all its 
enlightenment, comfort and culture, is measured by the char- 
acter and efficiency of the tools of production. Few men, 
however, realize how fundamental the machine-tool industry 
is to machine production in general Without modern ma- 
chine tools, so called, our vast and complex equipment of in- 


dustrial and war-making machinery would not be possible. It 


should be of interest, therefore, to read who the master minds 
were that laid the foundation of this fundamental art. 
History always takes good care of kings, queens, soldiers 
and statesmen It also makes note of a few of the master 
minds of engineering, such as Watt and Fulton. But there are 


whose names are little known, even in the engineer- 
the 


other men 


fraternity, whose labors made possible successes of 


Ing 


these giants of engineering. If there is inspiration in reading 
of Watt and Fulton, there is equal inspiration in reading of 
the struggles and successes of Maudslay, Nasmyth, Whitney, 
Brunel, Bramah and Whitworth 

The development of the machine-tool industry, it should 
be mentioned, is essentially English and American. Professor 
Roe’s book, therefore, begins with the story of early English 
tool makers, not omitting, however, to give due credit to the 
French and other early European inventors and builders who 
had wrestled with these problems. The author then traces*the 
progress of the machine-tool industry in England up to the 
middle of the nineteenth century, when the supremacy in the 
art began to pass to the United States.q The author's reasons 
for this change are interesting and instructive and offer food 
for reflection 

The last half of the book is devoted to the stories of Amer- 
ican inventors and builders, principally in the machine-tool 
industry, but necessarily overlapping other kinds of machine 
production Some of these inventors and builders are well 
known, while others are seldom heard of An interesting 
chapter, with genealogical table, shows the profound influ- 
ence that the old firm or Robbins & Lawrence, which was 
established in the backwoods of Vermont in 18388, has had 
upon this art. An equally interesting chapter tells the his- 
tory of the present firm of Brown & Sharpe and of the radiat- 
ing influence of its founders. Other chapters deal with the 
development of the machine-tool industry near Philadelphia 
and in the Middle West. 


It is somewhat significant that many of the early improve- 


ments in machine tools in this country had to do with the 
development of firearms and that European nations obtained 
here their ideas of firearms manufacture, which they have 
developed so highly The interchangeable system of manu- 


facturing is-also a direct outgrowth of the efforts of American 
manufacturers to produce high-grade rifles for the American 
Government. 

The entire book is 
account of the history 
without being verbose. It 
complete if some 


well written and gives a fairly full 
of the art ot machine-tool making 
would seem that the book would 


be more mention had been given of those 





*Professor of Machine Design and Construction, Sibley 


College, Cornell UnivePsity. 
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designers who have made contribution to the art, though they 
were not in the business of manufacturing machine tools. 
Thus the work of the late Professor Sweet, which has had a 
great influence on American machine design, is not mentioned, 
nor is the work of John Riddell at the General Electric Co. or 
that of George W. Dickie on the Pacific Coast, though both of 
these latter men have produced some remarkable and very 
large machine tools. 

The book is handsomely bound, well printed and well illus- 


trated, the illustrations including pictures of epoch-making 


machines and of many of the pioneers in this important in- 
dustry. It is interesting and instructive indeed to see what 
manner of men these pioneers were and to read the story 


of their and failures. 


Successes 





BUSINESS ITEMS 











_ The New York Office of Jno. Hy. Andrew & Co., Ltd., Shef- 
field, has been moved from 107 West St. to 26 Cortlandt St. 

The International Oxygen Co., with offices at 115 Broadway, 
New York, is installing a new plant at College Point, L. L, 
for the manufacture of oxygen and hydrogen gas. 

The Sullivan Machinery Co., Chicago, Ill., has established 
an agency in Holland with Messrs. Petrie & Co., Heeren- 
gzracht, 141-145, Amsterdam, as its special representatives. 





TRADE CATALOGS 








Machinists’ Measuring Tools. J. T. Slocomb Co., Providence, 
R. I. Catalog. Pp. 127; 5x7% in.; illustrated. 

Oxyacetylene Welding and Cutting of Metals. Vulcan 
Process Co., Minneapolis, Minn. Catalog No. Pp. 29; 6x9 in.; 
illustrated. 

Quick Change Lathes. 
Bulletin. Pp. 12; 9xll% 

Geared Head Engine Lathes.. 


Walcott Lathe Co., Jackson, Mich. 
in.; illustrated. 
Phoenix Manufacturing 


illustrated. 


Co., 


Eau Claire, Wis. Bulletin. Pp. 15; 14x10 in.; 
Special Machinery, Fine Tools, Saws, Burrs and Cutters. 
Thurston Manufacturing Co., 419 Eddy St., Providence, R. I 


Catalog. Pp. 15; 6x9 in.; illustrated. 
Hack Saws and Frames, Small Tools and Hardware Spe- 
i Conn. Catalog. Pp. 16; 5x8 


cialties. Crescent Co., Meriden, 
in.; illustrated. 
Tumblers and Dust Arresters. Whiting Foundry Equip- 


ment Co., Harvey, Ill. Catalog No. 120. Pp. 20; 6x9 in.; illus- 


trated This catalog supersedes No. 113. 

Core Oven Equipment. Whiting Foundry 
Harvey, Ill Catalog No. 121. Pp. 24; 6x9 
This catalog supersedes No. 112. 


Equipment Co., 
in.; illustrated. 
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FORTHCOMING MEETINGS 
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American Insti- 
11-16, Cleveland, 


American Foundrymen’'s Association and 


tute of Metals. Annual meeting, September 
Ohio a. 2 sackert, secretary, American Foundrymen’s As- 
sociation, Cleveland, Ohio. 

American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
39th St... New York City. 

3oston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month, Young’s Hotel. 


W. W. Poole, secretary, 40 Central St., Boston, Mass. 
Providence 
meeting fourth 
tary, Brown University, 


New 
second 


Mass. 


Engineers. Monthly 


Association of Mechanical 
Brooks, secre- 


Wednesday each month. J. A. 
Providence, R. I 


England Foundrymen's Association Regular meet- 
Wednesday of each month. Exchange Club, Bos- 
Fred F. Stockwell, 205 Broadway, Cambridgeport, 


ing 
ton, 
Mass 

Monthly 


Engineers’ Society of Western Pennsylvania. 
Elmer 


meeting third Tuesday; section meeting, first Tuesday. 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen Monthiy meet- 
Angevine, Jr., secretary, 857 Genesee 


ing, last Thursday. O. L. 
St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of*Cleveland. Monthly 
meeting third Saturday Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Il]. Regular meet- 
ine first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Il. 

Meetings first 


Philadelphia Foundrymen’s Association. 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 


secretary, Pier 45 North, Philadelphia, 


Penn. Howard Evans, 
Penn. 
Technical League of America. Regular meeting second 


Friday of each month. Oscar 8. Teale, secretary, 35 Broadway, 
New York, N. Y. 
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Using Steam Heat for Melting the 


Softer 


By 





SY NOPSIS—The waste of tin, babbitt or other 
soft metals by overheating, when melted in the 
ordinary way, amounts to a large sum annually, 
which the method here outlined gives promise of 
considerably reducing. While the particular ap- 
paratus described was designed especially for mell- 
ing type metal, the wide range of application to 
other purposes will be at once apparent. The uni- 
formity of temperature obtained and the elimina- 
lion of fire risk make the device and method 
attractive for use with inflammable mixtures. 





In industrial heating processes the use of steam as 
the heat-carrying medium is always preferred to other 
methods, such as heating by hot water, hot air or the 
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Ronert CramMer* 


process can be carried out at constant temperature, as 
the latter does not change without a change in pressure. 

This latter feature sets definite limits to the tempera 
ture up to which the use of steam for heating purposes 
is practicable. In many industrial processes, as for in 
stance in metal melting, 
that t! 
for which steam boilers are commercially available, 


the temperatures are so high 
we corresponding pressures are beyond the limit 


The designers of the Winslow high-pressure boiler had 
for some time been considering the uce of their appar- 
atus for heating purposes at temperatures outside the 
range of ordinary boilers and had even experimentally 
melted tin in a crucible in which a high-pressure steam 
coil had been placed, when they were approached by 
Lucien 1. Yeomans, of the Amalgamated Machinery Cor- 


* poration, of Chicago, with the following problem : 














FIG. 1. THE APPARATUS AS MADE AND TESTED 


direct application of a flame. The reason for this is 
twofold: First, the large amount of latent heat of the 
steam, which is given up in condensation, makes possible 
the accomplishment of the given task with a small quan- 
tity of steam; and secondly, by the use of steam the 


*Chief engineer, Winslow Brothers, Chicago 














FIG. 2. AS INSTALLED IN THE SHOV?? WHERE IT IS USED 


In its manufacturing process Mr. Yeoman’s firm uses 
large quantities of type metal, which is an alloy of lead 
and antimony, for setting bearings and the like in cored 
castings. The alloy has a melting point of 475 deg. F., 
and it is essential that it be poured at a temperature 


not exceeding 550 dex. F. Ordinary gas-heating melt 
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ing furnaces such as are in common use for this kind 
of work necessitate the constant vigilance of an attend- 
ant using a thermometer, in order to prevent overheating 
of the metal bath. 

It was thought that by means of a coil containing 
steam of sufficiently high pressure, the latter being kept 
constant automatically, the metal bath could be kept in 
proper condition, reacty to be drawn from at any moment, 
without an attendant. 

The pressure at which saturated steam has a tempera- 
ture of 550 deg. F. is 1,050 lb. per sq.in. In order to 
insure transfer of heat from the condensing steam to 
the metal, it is necessary to employ an even higher tem- 
perature and corresponding pressure. In the case under 
discussion a maximum temperature of 600 deg. F. 
The corresponding pressure of sat- 


was 
considered desirable. 
urated steam is 1,575 Ib. per sq.in. 

It might be suggested that, in order to avoid these 
extremely high pressures, the steam could be superheated. 
This, however, would entirely do away with the advan- 
tages of the use of steam coils. The temperature could 
not be kept constant by the simple device of keeping 
the pressure constant, and the coil surface would have to 
be enormously large, because superheated steam gives up 
heat at a very much lower rate than saturated steam. 
In the design of the apparatus the following conditions 
had to be met: 

1. A boiler had to be made which would be perfectly 
sufe and reliable under pressures exceeding 1.500 Ib. 
per sq.in. 

2. In order to avoid a feed pump, the arrangement of 
boiler and coil had to be such that the natural cireu- 
lation of the steam and the return of 

tv the boiler by gravity would be reliable under all con- 


the condensate 
ditions of operation. 

4. An automatic pressure regulator 
vided; but in this, as in all other parts 


had to be pro- 
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pilot burner between them. These burners are served by 
the main gas pipe /’, in which is located the diaphragm- 
regulating valve G. The arrangement of this valve is 
such that it is normally closed by spring pressure and 
opened by water pressure applied to a diaphragm. The 
amount of this water pressure is regulated by the steam 
pressure in the boiler through the relay valve H. 




















a 
| 
D, 
| | 
-_— ‘Z DIAPHRAGM 
| WATER -& 
. VALVE j 
B> ) 
f STRAINER 
Cc REGULATING _~ 
iA) PRESSURE VALVE __ 
GAGE 





HU: 


7] 





~—— WASTE 








| zale BYPASS 
I Tk «—— ,f —— 4 
w is 

( 8). —_ rior 
y by + Taree | 
MELTING POT BOILER 
FIG. 3. GENERAL ARRANGEMENT OF APPARATUS 
The heating surface of the boiler, removed from its 


casing, is shown in Fig. 4. This consists of sets of 
scamless-steel tubes like Fig. 5, the ends of the tubes 
in each set being welded into headers of the same ma- 
terial. Six of these sets, or sections, are used in this 
boiler, the rear headers being welded into a steam cross- 
header at the top and into a water crossheader at the 
bottom. These crossheaders project through the cast- 
iron boiler casing when in place. 

To the tubes of each section there is fastened a baffle 
strip, each one touching that of the adjoining section. 





of the apparatus, it was necessary to 
avoid all possibility of leakage, as a feed 
pump would otherwise be required to 
replace the lost water. The apparatus 
as designed, built and tested is illus 
trated in Fig. 1. In Fig. 2 it is shown 
as actually installed at the present time 
in the shop of the Amalgamated Ma- 
chinery Corporation. There is little 
difference in the two set-ups except that 
the latter has hooks placed for the pour- 
ing ladle and stairs leading to a small 
platform for the convenience of the 
workmen in placing metal in the pot 
and manipulating the outlet-valve han- 
dle. 


apparatus is seen in 


The general arrangement of the 
Fig. 3. Here A 


is the high-pressure boiler and B the 





















































melting pot containing the heating 
cou CC. Steam and condensate cir- 
culate in both and in the con- 
necting pipes in the direction indi- FIG, 4. 


cated by arrows. At the highest point 

of the steam pipe there is a “trap pipe” D, in 
all the air in the boiler accumulates. On account of 
the very high pressure this accumulation occupies a small 


which 


space, and the trap pipe removes it from circulation. 
At F in the boiler shell are two gas burners, with a 


HEATING SURFACE OF THE 
BOILER REMOVED FROM CASING 


ONE OF THE BOILER- 
TUBE SETS 


FIG. 5. 


These strips form a complete baffle wall that directs the 
flow of the gases of combustion. The flow is upward 
in front of the baffle, then downward and finally up- 
ward again between the rear section headers and the 
casing wall, toward the flue. 
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The boiler casing is made of cast iron, lined with as- 
bestos and, in the furnace, with “transite.” which is a 
mixture of asbestos and portland cement. 

There are none but welded joints within the casing. 
The only unions are at the ends of the crossheaders, 
where on one side they form the connections to the 
steam coil and on the other side to the steel water col- 
umn, which carries on top the pressure gage and about 
halfway between the crossheaders a filling plug and a 
connection to the regulating device. The safety valve 
is also placed at this point. 

Before assembling the boiler, each section is tested 
separately under 3,000 Ib. per sq.in. water pressure ; after 





RELAY 


VALVE 


FIG. 6. PRESSURE 


assembling, the same test is performed upon the com- 
pleted boiler. 

The pressure relay valve is shown in section in Fig. 6. 
It consists of a heavy housing containing a Bourdon 
through a upon the water-dis- 
The Bourdon spring, made of 


spring acting stem 
tributing ball valve. 
steel, is welded to a small steel pipe, which is con- 
to the boiler. Thus there is no outlet for the 
steam and no possibility of leakage. A_ ball valve 
is contained in a plug that is adjustable in the casing, 
pressure at which the 


nected 


permitting the changing of the 
deformation of the Bourdon spring lifts the ball from 


its seat. Connection is made to a source of water 
under pressure. Through a very fine hole the water 
pressure is carried into the chamber that contains the 
ball valve, and from there through a larger hole 


to the diaphragm valve previously mentioned. As long 
as the ball valve is seated, the full water pressure acts 
on the diaphragm. When the Bourdon spring raises the 
ball, the leak thus opened permits enough water to es- 
cape through the waste connection to reduce the water 
pressure under the diaphragm sufficiently to permit the 
spring above the diaphragm to close the gas valve. If 
water pressure is not available, the relay valve may be 
operated by compressed air or even by steam under 
pressure, 

The melting pot consists of a cast-iron crucible sur- 
rounded by a steel lagging, the space between them being 
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filled with insulating material. The whole rests on three 
legs. The outlet for the melted metal is a steel nipple 
in which a steel plug is seated, the latter being attached 
to a rod that passes between the layers of the steam 
coil through the molten metal and through the wall of 
the crucible. At its upper end this rod carries a non- 
heating handwheel, by means of which the plug is oper 
ated. 
millboard. 
melting about one ton of metal per hour, 


The crucible is closed ly a cover made of asbestos 
The apparatus, as installed, is capable of 


All the details of the apparatus have worked reliably 
in prac tical operation, It is possible to keep the metal in 
a melted condition, at the desired temperature, ready 
for instant use, without more attention to the apparatus 
than a casual glance at the pressure gage. In addition 
to this important feature there is the advantage of fuel 
The efficiency of the boiler, considered apart 
from the rest of the apparatus, is high, the 
evaporation being rather low. Whatever heat is contained 


economy, 
rate of 


in the steam finds its way either into the metal or back 
to the the lost in 
radiation. 

One advantage in practical operation is found in the 


boiler, except for small amount 


accumulation of all impurities at the top of the metal 
bath. As the the 
impurities never cause any trouble and are left to ac 


metal is drawn from bottom, these 


cumulate, forming a protective covering that prevents 
rapid oxidation. 

The safety of the apparatus deserves consideration. 
While the steam pressure is high, the factor of safety is 
much greater than that usually found in boilers, because 
the tube walls are 


the tubes are small in diameter and 


relatively heavy. The arrangement of the regulating de- 
that 


the water-supply, would cause the diaphragm valve to 


vice is such any irregularity, such as failure of 


shut off the gas. Even should rupture of a boiler tube 
occur, the heavy cast-iron casing would render the ac- 
cident harmless. 
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Using Broken Drills for 
Turning Tools 





By Josgeru K. Lona 
Here is an economical little device that euts down 
tool-stee| expense, It is a tool holder made of a size 
best suited to the use to which it is to be put. The 
drill holder, or rather tool holder. is illustrated at A. 
Bis a drill, which is properly ground for turning: C, a 
clamp that holds the drill in place; D, a setscrew for 
D 
EE Hg 
. ESA y 2 Cc 
A pent 5) 
gt 
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is 


HOLDER FOR USING BROKEN DRILLS 


tightening the clamp. The drill Dy 
prevents the clamp from getting lost when the device 


is a small screw that 


is not in use. 

This contrivance works well, as drills are usually made 
of a good grade of steel, and it reduces tool-steel expense 
by making use of the broken drills for cutting tools. 
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From a Small-Shop Notebook 


By Joun H. VAN DEVENTER 
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A Nut Tuat Works Loose Has LitrLtE VALUE 
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Oxyacetylene Welding 

By H. Howarp 
When a steel casting is cracked, as in Fig. 1, and the 
owing to the shape 


it over, the follow- 


under side of the weld is inaccessible 
of the casting or difficulty in turning 
ing method will be found useful: 


the bottom of the 
Apply 


Chip as shown in Fig. 2, leaving 


groove rounding and about YQ in. thick. the 
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FiG.2 
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FIG.3 FIG.4 . 


METHOD OF WELDING A CRACKED CASTING 


With a calking 


tool or the peen of a hammer drive the edges down, Fig. 


FIGS. 


1 TO 4. 


torch and heat the edges to a red heat. 


3, forming a bulge on the under surface. Then proceed 


with welding in the usual way. Starting below the 
under surface insures a solid weld, as seen in Fig. 4— 
the full thickness of the section, in fact. The see- 
tion can be “built up” considerably by this means. 





es 


napa 
« hee baw bees bans bios th be 


< 
} 


‘eal tal an Oot) Be 


te 


foi 


; 


Pre og 





FIG. 1. BROACHING THE LARGE END OF ROD 
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Broaching Connecting-Rod 
Ends 

The increase of broaching in automobile shops is no- 
where more noticeable than with round holes such as the 
bearings in the ends of connecting-rods of gasoline mo- 
tors, and similar parts. An interesting example of this, 
secured from the Detroit shop of the Continental Motor 
1 and 2. 
The first shows the broaching of the large ends of the 
The 
size is 1.995 in., the last thousandth of an inch being 
The 


in. Jong but carries only seven cutting 


Co., is shown in Figs, 


connecting-rods on a Lucas power press. finished 
secured by a burnisher, which follows the broaching. 
broach is 13% 
edges, or lands, as can be seen. Each land removes 0.001 
in., and, with the remaining thousandth to be taken care 
of by the burnisher. this makes 0.008 in. total allowance 
for finishing. 

The pressure varies from 2,000 to 2,500 Ib., while the 
burnishing requires from 5,500 to 4,000 lb. total pressure. 
These handled very rapidly, 1,200 being 
broached in a day. 


can be 


rods 


the 
last tooth of the broach leaving it 0.876 in., an allowance 


The final diameter of the small end is 0.877 in., 


of a thousandth for final burnishing. These broaches 
also have seven lands, although the total length is but 9 in. 
These lands vary by steps of 0.0005 in. This is shown in 
Fig. 2, which illustrates a hydro-pneumatie press built 
by the Chambersburg Engineering Co. 

The main air plunger of this press is 151% in. in diame- 
ter with 80 lb. air pressure. The intensifier piston is 2,’ 
in. and the main ram of the press is 414 in. in diameter. 
The intensifier gives a pressure of 2,115 lb. per sq.in. 
or a total of 15-ton the ram. For 


work, however, the pressure rams from 500 to 600 Ib. 


) 
6 


pressure on this 














FIG. 2. HOW THE SMALL ENDS ARE BROACHED 
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Interesting Methods in an Old New 
England Pump Shop 


By FRANK 





SY NOPSIS—The oldest pump shop in the world, 
so considered, is located in the center of the manu- 
facturing district of Connecticut. Its first hand 
pump was made over 8O years ago and is still in ex- 
istence at the home shop. So well known has this 
particular type of pump become that it is ordered 
by its original number even today in considerable 


The herewith relate to the 
manufacture of parts of hand pumps and other 


quantities. methods 


equipment of this nature. 





The firm of W. & B. Douglas, Middletown, Conn., is 
one of the oldest of the old New England machine-build- 
ing concerns. Established in 1832, its histor) 
back for the greater portion of a century. It 


how runs 


has been 











FIG. 1. THE FIRST HOUSEHOLD PUMP MADE IN 
1832 BY THE W. & B. DOUGLAS CO 


continuously engaged in the manufacture of hand pumps 
for over 80 years, power pumps for over 50 years and 
triplex pumps for a full generation. During this long 
period it has not only kept pace with the progress of the 
times in its specific line of manufacture, but has also 
played an important part in the building of machine tools 
and special equipment of one kind or another. In this 
connection it may be stated that the earliest 
American-built engine lathes were designed and con- 


some of 





FIG. 2. 


A. STANLEY 


ommonly believe d to 


structed at this plant, and what is « 
be one of the first power crossfeed lathes, if not the first, 
was also built here. 

These tools, dating bac! some of them, to 1855-54, 
are still in existence at the Douglas plant and in actual 


daily use, and there are a few of these machines which 
Naturally they 


COLLOGS nlong, 


have been in 


service Tor 


over SU eu;rs, 


are not put on the heaviest work that no 


on operations where the requ re especially ex- 


acting; nevertheless, they do constitute an important and 


most interesting element in tl Ol 


m of the plant 


which with its generally uptodate e ment still retains 


largely from motives ol sentiment, some ol the designs 
of bygone days. 


To those acquainted with manufacturing plants in New 
England, many of which have histories dating back several 


MULTIPLE-SPINDLE VERTICAL 
BORING MACHINE 


DRILLING AND 


generations, there 
the 
the most uptodate tool equipment. 


is nothing especially surprising, about 
retention of certain old-time apparatus alongside of 
Aleng with these old- 
apt to be a number of old- 
time mechanics who preter to operate the older tools. to 
These 
amount of work, usually fairly simple in character, re- 
that 


conditions 


time machines there are quite 


recent innovations. men handle a_ surprising 


quiring perhaps simple cuts only, and work may 


be said generally to be handled under where 
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vh rates of speed and feed and removal of large amounts 
4 stock in a hurry are of relatively little importance. 
Such work still exists to an appreciable extent in a good 
many shops, and often some of the hang-over in the way of 


couipment is fully adequate to care for it, where oceasion- 
iilv, due to limited requirements, an investment in fully 
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for this particular appliance, except that the cylinder and 
base were originally secured together by hexagon-head 
After the pump parts had rusted sufficiently long, 
these screws would sometimes stick and refuse to be re- 


screws. 


moved from place, thus causing more or less trouble 


when the pumps were to be taken apart. In the modern- 

















FIG. 4. CUTTING BRASS TUBING 


uptodate tools would scarcely 
justify itself except in the gen- 
eral way of fitting in harmoni- 
ously with the run of equip- 
ment about the shop. 
So at the Douglas 
with the few old-time interest- 
ing engine lathes and other 


shops 


tools there is today a group of 
machinists and other shopmen 
each of whom has had in the 
neighborhood of 50 or more 
years of continuous experience 
in the plant, most of their 
time having been spent in the 
direct operation of tools even 
older than the men themselves. 
These conditions form such an 
interesting feature to the visi- 
machine 
shops in that they 
seem worthy of a special article 
dealing with tools designed 
nearly 100 years ago and with 
inachinists who operate them 
of over half a 


tor accustomed to 
general 


after a record 
century of continuous service. 
So far as is known, the Doug- 
las company has the oldest 
hand pump, a reproduction of which is given in Fig. 1 
herewith. This type of pump was patented in 1835, and 
the patent granted was signed by Andrew Jackson, then 
President of the United States. 

This pump is kept at the Douglas works and represents 
practically the same type of construction followed today 


FIG. 3. 














FIG. 5. 


FINISHING COPPER PUMP BODIES 





DUST COLLECTOR AND ENGINE LATHES 


ized construction this type of appliance in the two mem- 
bers referred to is secured by bolts and nuts that permit 
easy detachment whenever it may be desirable to discon- 
nect the parts. 

This pump still carries a list number in the catalog of 
the concern and is actually ordered regularly by customers 
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in various parts of the world. In fact, on the day when 


this pump was photographed, just 80 years after its pat- 


ent was issued, orders for five of the pumps were received 
ut Middletown. 

It is not the intention in this article to refer at any 
length to the various products of the company. 


It is the 


i 





FIG. 6. SWIVELING AND INDEXING FIXTURE 
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One of the most useful machines in the plant is the mul- 


Fig. 


nuilt in the shop a 


tiple-spindle vertical boring machine illustrated in 


2. This machine was designed and 
good many vears ago, and as will be seen. it is adapted to 
time, Kach of the 


1 


secured in th 


bore six castings at one six evlinders 


or other parts that ar machine may be 














FIG. 7. CHUCKING JOB IN THE LATHE 
operated upon independently or the 
whole machine may be driven in unison, 
as desired, as each spindle has inde- 
pendent drive and each of the work 
slides carrying the pump cylinders has 
an independent feed for lifting it to 
the cut. The method of securing the 
work in place on the vertical slides or 
tables will be obvious upon inspection 
of the illustration. The lower end of 


thy cylinder casting rests against a seat 


or shoulder on the traveling slide, and 
the upper end is adapted to fit into a 
form of steadyrest placed horizontally, 
as shown, with a swinging cap which is 
opened to admit the work or to release 
machining 


completion of the 


The boring bar with its cut- 


it upon 
process, 
spur gearing at the 


ter is rotated by 


top of the spindle, driven from a large 
central gear, which is itself rotated by 
da pair of bevel gears 


the 


a spur prnton al 


at the top, operated by two-step 








FIG. 9. FACE MILLING ENDS OF 


and 
Some 


purpose here to illustrate some of the machines 
methods commonly used throughout the shop. 

of these methods are especially important in the produc- 
tion of the parts required for the equipment turned out ; 
others have a certain degree of interest, not so much from 
the nature of the operation itself as from the character 


of the tool upon which it is performed. 





PUMP CASTINGS 


The levers for 
the 


tion of the spindles may be seen in the top of the column. 


cone pulley. series of 


bach pendent 


controlling opera- 


This view also shows clearly the dust-collecting system, 
which forms an important feature in the operation of the 
tool. The machine has a capacity to admit work up to 
about 36 in. in length and has ample feeding movement 
to take care of any cylinders coming within the holding 


capacity of the chucking fixtures of the operating table. 
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Another dust-collecting arrangement that is found of 
advanta: to workmen employed over machines where 
cast-iron dust is likely to fill the atmosphere is illustrated 
in Fig. Here will be noticed a pair of engine lathes 


fitted up with special holding blocks for securing pump 
evlinders and similar parts longitudinally for the boring 
the longitudinal carriage 
The 


cutier bar is secured and driven by a special chucking de- 


of the chambers. In this case 


feed is emploved to pass the work over the cutter. 


vice on the nose of the lathe spindle. 

The dust 
nearly the whole length of the lathe body. 
ciently low so that, while they escape striking the top of 
the operator’s head, they still bring within their scope 


form, extending 
They are suffi- 


hoods are rectangular in 


practically all the dust produced in the boring operation. 


SomME OPERATIONS ON BRASS AND Copper MATERIALS 


Figs. 4 and 5 illustrate some interesting operations in 


4e 
ig 


handling brass and copper pump parts. t shows a 
home-made rig for sawing up brass tubing to length for 
various purposes, such as liners, connections, tube barrels 
and the like. A home-made saw bench is here illustrated 
equipped with a 12-in. saw, and with this the workman is 
enabled to cut tubing up to 12 in. in diameter. 
At the right-hand end of the saw bench will be 
an end stop against which the end of the tubing is placed 
The front side of the tube rests 
During the 


noticed 


for the cutting operation. 
egainst the longitudinal gage on the bench. 
process the tube is rotated to bring continuously a fresh 
cutting surface against the saw teeth. This operation 
Is very ral id and works out to entire satisfaction. 

Fig. 5 shows a lot of high-grade household pumps with 
copper bodies undergoing finishing operations after the 
soldering en of the nozzles. These pump bodies are slipped 
for fabrication upon a double-ended arbor mounted on the 
While thus held, they are freely 


who attends to soldering, 


hen h blo« k, as shown. 


handled by an expert finisher, 
cleans up the surfaces, polishes up the joints and pre- 
pares the body for final buffing and for assembly and 
shipment. 

The operator is skilled in all branches of sheet-metal 
work and has at his elbow bending and forming rolls, 
soldering and burnishing tools and everything else that 
can be of service to him in preparing these high-grade 
copper pumps for service. 

FIXTURE 


A Hanpy Driti-Press 


Fig. 6 illustrates a holding fixture for work of various 
shapes and sizes which has to be handled under the drill 
press. The piece here shown is a spherical form of base 
casting. It is gripped at one end by special jaws held in 
s mounted on good-sized 
The vise that 


holds the work can thus be rotated to any angle in the 


the swiveling fixture, which 
trunnions in bearing blocks at each end. 


vertical plane to suit the sides where the holes are to be 
drilled. 


quickly operated so as to swing to any desired position 


it is locked at certain definite angles and is 


or for the opening and closing of the jaws when work is to 
be admitted or removed. 

Like the casting shown in place for boring, in Fig. 6, 
many other parts at this plant are simple in nature, re- 
quiring little more than the boring of a central hole and 
the drilling and facing of certain seats for bolt heads 
und stud nuts on bosses formed around the surface. A 
lot of this work is readily machined and inexpensively 
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handled by simple special jaws attached to a regular vise 
or chuck already in existence for some standard machine 
tool. 

An illustration of this kind is presented in Fig. 7, 
where a semispherical casting to be bored through the top 
and tapped and faced is shown in the pair of special grip- 
jaws carried in the rectangular chuck on the nose of 
This lathe has been fitted with a specia! 


ping 
the lathe spindle. 
turret carriage and slide built on the premises, and a set 
of simple flat boring and counterboring tools has been 
added to the equipment to facilitate the chucking out of 
the hole and the finishing of the exposed upper surface. 
In the photograph the tap will be seen in position for op- 
eration. 

The nature of the chuck body is apparent and needs 
no description whatsoever. The two chuck jaws, it may 
be pointed out briefly, are cut out to conform to the curva- 


ture of the periphery of the castings. The annular chan- 








4 


A LONG PUNCH PART HELD IN SPECIAL 


FIG, 8, 
CHUCK JAWS 

nels thus formed in the inner surfaces of the jaws are 

produced to a depth suidicient to provide for an engaging 

lip coming up over the head on the casting, so that the 

possibility of the latter being accidentally withdrawn from 

the chuck jaws is entirely obviated. 

Another chucking job in this same lathe which should 
be of interest is seen in Fig. 8. The casting in this view 
is about 20 in. long and has to have a hole machined at 
the bottom of the base and a facing operation performed 
thereon. The casting is supported near the outer end by 
the ends of the long holding jaws, which are cleared for 
the greater portion of the length to allow the ends only 
to grip. The hole in the base and the surrounding sur- 
faces are machined with tools quite similar to those 
shown in connection with Fig, no special explanation 
here being required. 

Fig. 9 illustrates some early types of Lincoln millers 
equipped with special fixtures for surfacing the ends of 
pump castings. These fixtures consist, like numerous 
other holding appliances for similar work on these ma- 
chines, of a built-up pair of V-blocks, constituting a locat- 
xl holding base upon which are secured swinging 


ing a 
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hinge straps adapted to come down over the top of the 
work and clamp it securely at each end. In this respect 
the fixture much double steadyrest on an 
engine lathe. 

In the machine seen in the foreground, provision has 
been made to keep backlash out of the table by the heavily 
weighted cord attached to the left-hand end. This cord 
passes over a pulley in the top of the standard shown in 


resembles a 


the immediate foreground and carrving at its end a heavy 
weight, cylindrical in form and bored out to slide freely 
up and down over the upright post carrying the cord 
sheave wheel. The cutters on these machines, like the 
fixtures, are the inserted type, 
carrying teeth widely spaced and easily removed and re- 


home-made and are of 


newed when necessary. 


a 


Sir Joseph Whitworth on 
Scraping Practice 


By A. Ls HAAS 


A paper on plane metallic surfaces was delivered by 
Sir Joseph Whitworth in 1840 before the members of 
the British Association at Glasgow. The original paper 
is now scarce and it is for the benefit of those who are 
familiar with the process but have never seen the original 
text that the following extracts are published. 

The discovery of the process was at once the most rev- 
olutionary and simple of the inventions of this pioneer 
of mechanical art. It will be admitted from the follow- 
ing extracts that few technical papers have been clearer 
or have a greater claim to style than this on “Plane 
Metallic 

There are two cases for consideration 
preparation of surfaces—the one, where a true surface plate 
is already provided as a model for the work in hand, and the 


other where an original surface is to be prepared. 
generally 


. 39 
Surfaces. 
in reference to the 


occur in 


The former case is that which will 
practice. The method to be pursued is simple and requires 
care rather than skill. Coloring matter, such as red ocher 


and oil, is spread over the surface plate as equally as possible; 


the work in hand, having been previously filed up to the 


straircht edge, is then applied thereto and moved slightly to 
fix the color, which, adhering to the parts in contact, after- 
wards shows the prominences to be removed by the scrapinre 
instrument, and the operation is frequently repeated As the 
work advances, a smaller quantity of coloring matter is used, 
till at last a few particles spread out by the finger suffice for 
the purpose, forming a thin film over the brightness of the 
plate. A true surface is thus rendered a test of the greatest 


nicety, whereby the smallest error is detected. At this stage 
of the process, the two surfaces must be well rubbed together 
that a full made by the color. The higher 
points on the rising surface become clouded over, while the 
other parts are left more or The dappled 
appearance thus produced shows to the eye of the mechanic 
the precise condition of the new every 
enables him to proceed with confidence in bringing it to cor- 
respondence with the original. 

It will be a matter of discretion, as before remarked, 
far to proceed in working up the minute detail, but it is 
essential that the bearing points, whether more or less numer- 
distributed uniform character 
This rule should be carefully observed 


impression be 


less in shade 


surface in part, and 


how 


ous, should be equally and a 
preserved throughout. 
during the progress of the work as well as at its conclusion 

In order to secure the equal advance of all the parts to- 
gether, particular attention must be paid to the coloring mat- 
ter, both with the quantity employed and its 
equal distribution. If too small a quantity be used in the first 


will afford no the general 


reference to 


instance, it evidence of condition 


of the surface. It will merely indicate the particular points 
which happen to be most prominent, and to reduce these in 
detail would be only a waste of time, so long as they are 


considerably above the general level. 

When the surface is finished, if it be the plate 
without color, the bearing points will become bright and the 
the degree of accuracy to 


rubbed on 


observer will be able to judge of 


MACHINIST 187 


which it has been brought If it be as nearly true as it can be 


made by the hand, bright points will be seen diffused through- 


out its whole extent, interspersed with others less luminou: 
indicating thereby the degree of force with which they re- 
spectively bear 


As the surfaces approach perfection the utmost caution 
and vigilance will be necessary to prevent them from degen- 
erating 

A mistaken idea prevails that scraping is a dilatory 
process ._ «= 8 It will be found, however, to involve the 
sacrifice of less time than is wasted on grinding. Were the 
fact otherwise, it would be no argument against the prefer- 
ence due to the former But it is worthy of observation that 
in this instance, as in many others, improvement is combined 


not 
fected by the improved surface 
there is positive 


with economy There is only an incalculable saving ef 


in its various applications, but 


also a gain of time [n the 


preparatory 
process, 

The series of operations in generating a new surface is 
Attention is 
however directed to the following points made by Whit 


purposely omitted as it is so well known. 
worth in the foregoing extracts: 

Little importance is attached to thie coloring media. 
but it is to be applied to the surface plate. Stress is 
laid upon the intelligent use of the coloring media rather 
than upon its precise method of #pplication. 

Scraping is an essentially cheam operation if fine re- 
sults are not necessary and although a hand operation, 
it is Sharp 
tools wielded by skillful hands shift a surprising amount 


even today worth extended application, 


of metal in a short space of time. It leaves the surface 
clean of particles left by the shear cut-and-break of ma- 
chine operations and is worth while if only for a smooth 
When, the truth of 
surface is considered its importance cannot be overrated. 


finish. however, Improvement to 


If surface plate conditions are not sought, and widely 
spaced bearing points are allowed, its cost is not prohibi 
tive for quite ¢ heap jobs. 


a Large Pulley 
By W. 1D. 


Turning 
DAWSON 


The illustration shows a way to turn a pulley larger 


than the capacity of a lathe. The pulley is first bored 


and reamed, Then a piece of shafting A is made a nice 


running fit, the pulley turning on the shaft, which is 





PULLEY 


LARGE 


TURNING A 


held stationary by the cam B. The collars C hold it in 
place. 

A stud D, fastened to the faceplate, drives the pulley. 
It is obvious that the pulley will run faster as the stud 
eoing down. The stud 


taking the high spots 


is coming up and slower as it is 
should be so placed that the tool is 
wlien the stud is nearing the bottom center, 
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Drop-Forging Dies for a Link, 
Wrench and TurnbuckKle 


By Ropertr 





SYNOPSIS—In this article are shown the dies 
used in drop forging three meces of hardware. 
The tools are designed to form many thousands 
of parts from each. The article not only shows the 
lools in detail, but also gives the average produc- 


tion of each. 





The Marine Hardware Equipment Co., South Port- 
land, Me., manufactures a large variety of drop forgings 
for marine and other purposes. The dies for making the 
double-lock connecting link form the two halves with the 
intersecting lugs and recesses, as shown. These are made 
so thaf no further manufacturing operations are required. 

The making of a patented wrench is the next subject 
The dies form this part with the imprint on 
It will he seen that three impressions 


described, 
one end, as shown. 
are used in these dies, so that the amount of metal neces- 
sary to be upset is divided into three suboperations. 

A turnbuckle is the last example. The tools illustrated 
first form the part in two suboperations. The fin on the 
inside and the flash on the outside are later trimmed off 
with trimming dies. All the tools are shown in detail. 

It will be seen that these dies are heavy and rigid in 
construction. On the first three, the two elements are 
manufactured out of a single piece of tool steel, the part 

» be made being formed with an impression in the upper 
and lower dies. 

This procedure is necessary, for many thousands of 


parts are produced with one set of tools. As these tools 











Fig. 4 


VIEWS OF DROP FORGE AND TRIMMING DIES SET lt 


Fig. 2 


FIGS. 2 AND 2-A 

Operation—Drop forging the connecting link, Fig. 1. The 
heated steel is placed on the first lower die, and the upper 
die is caused to descend. The formed part is then transferred 
to the second set of die openings and the operation repeated. 
The link comes from the dies in the form seen in Fig. 2. The 
fins are then removed from the drop-forged part with an- 
other set of dies. 


FIGS. 4 AND 4-A 

Operation—Drop forging the patented wrench, Fig. 3 
The heated bar is placed over the first opening of the lower 
die; the upper die being fed down, the first impression is 
made. The part is then transferred to the center form and 
the operation repeated. The partly formed wrench is after- 
ward placed over the third form, and by repeating the oper- 
ation a finished wrench is produced. Between successive 
drop-forging suboperations the stock is heated. 


MAWSON 


are designed to work on steel, a tremendous pressure is 
required in their manufacture. 

It wiil also be observed that the part is made in several 
impressions in one die, this tending to produce a better 
finished piece and lengthening the life of the dies. 

The tools used for the trimming operation are made 
with a steel plate having an opening of the same contour 
as the fin to be punched out. The punch is then caused 
to descend onto the element, which is placed over the 
lower die and the fin punched out to the shape of the 
contour desired. 

These tools, as shown in detail, will suggest other ap- 
plications of drop-forging work, as they have been found 
by the test of practical experience to give satisfaction 
both as to lasting qualities and economic production. 

























Fig. 7 
'P IN THE POSITIONS THEY OCCUPY ON MACHINES 


Fig. 6 


FIGS. 6 AND 6-A 
Operation—Drop forging the turnbuckle, Fig. 5. The 
heated bar is fed between the dies, and the stock is upset 
in the first opening. The part is then transferred to the 
second and third position in sequence until the turnbuckle is 
Between each suboperation the stock is heated. 
FIGS. 7 AND 7-A 
Operation—Trimming out center fin of turnbuckle, Fig. 5. 
The heated turnbuckle is placed over the lower die; the 
upper die being forced down, the fin is removed. 
FIGS. 8 AND 8-A 
Operation—Trimming fin from outside of turnbuckle, Fig 
5. The heated part is placed over the lower die. The upper 
die, locating by a center plug, as shown, when fed down 
trims away the outer fins from the turnbuckle. This finishes 
the part ready for the subsequent drilling and tapping 
operations, 


formed. 
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A Babbitting Problem 
By R. 


In babbitting the engine base on a gasoline traction 


WILLIAMSON 


engine we use a mandrel similar to that shown in Fig. 1. 
When a new into the shop, the workman 
complained that the center bearing in diam- 
eter or that the mandrel was sprung, as the center bear- 


rig was sent 


A was large 


ing would not clean up. The mandrel was checked over 
” aa 
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riGsS. 1 AND 2. A BABBITTING PROBLEM 


and found to be correct for diameter and straight within 


a few thousandths. 

We made several attempts to find the cause of the 
trouble, without any success. Finally, we reduced the 
diameter of the mandrel at the center bearing by 0.020 


for the babbitt. In 


in., giving an allowance of 0.010 in, 
Since this discovery 


this way we got out of our trouble. 





<a 
eh! 


ml iii 








FIG. 1. A 63-SPINDLE DRILLING MACHINE 


we have made several of these mandrels for different sizes 
of engines, and we always reduce the diameter of this 
bearing. 

Whether the mandrel is solid or hollow seems to have 
little to do with the question. We made one mandrel 
of very heavy tubing in order to reduce the weight. The 
shrinkage of the babbitt from the center bearing was not 


affected. 
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Some time later I had an opportunity to try out the 
same thing, shown under different conditions in Fig. 2. 
We had three pillar blocks to babbitt. They were planed 
on the base and placed on a surface plate. The shaft 
which was to be used as the mandrel was about 7 ft. 
long and was supported in V-blocks known to be correct. 
In this case also the center bearing was low. Some of 
your readers may know where our practice is wrong. 


ote 
Oil-Burner Drilling Machine 
By KE. V. 

The machine shown in Fig. 
drilling machine, made by the J. L. Kunz Machinery Co., 
Milwaukee, Wis., for drilling holes in kerosene-burner 
The drills used are No. 56 size, and eight rows of 
holes are drilled in each cap. These holes are drilled stag- 
that is, alternate rows are shifted over half the 
distance between two holes. ‘The cap to be drilled is placed 
at .f, over a center pin, and locked down with a nut. The 
center pin is so made that it may be raised or lowered a 
certain amount by means of lever B, which is set along 
ihe segment C at regular intervals by means of a latch. 
‘This gives the spacing for the different rows of holes that 
are drilled around the burner cap. 

The staggering effect is produced by means of a lever D, 
which is fastened to the center pin, so that by shifting 
the lever to the right or left, against stops, the burner 
cap will be shifted accordingly. The plan of procedure 
is to drill a row of holes, then shift this lever over against 
one stop before the next row is drilled. When this row 
is finished, the lever is shifted back against the opposite 
The drill spindles are fed into the work 
Handle # works the belt shifter. 


ALLEN 


1 is a special 63-spindle 


caps. 


geri ny 


stop, and so on. 
by means of lever ZL. 





2. CLOSE-UP VIEW OF SOME OF THE MECHANISM 


A larger view of part of the mechanism is shown in Fig. 
2. This gives an idea of the way the spindles are run. 
Each spindle has a small friction wheel like G on it. This 
friction wheel is 114 in. in diameter, and is leather covered. 
It is held to the large driving rim, which is 28 in. in 
diameter, by means of a spring //, tensioned by screw J. A 
fork J is set between collars on the spindle so that it may 


be fed out or in. The entire machine weighs about 400 Ib. 
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Indirect or 





MACHINIST 


By Rockwoop Conover? 





SYNOPSIS—A detaile d anal ysis of the dutte S of 
the various groups of indirect shop labor. In 
for 


the number of production employees pe r super- 


many cases helpful unit factors are given 


visor or laborer for various shop and department 


conditions. 





One of the subjects requiring the attention of the 
factory manager is that of indirect labor. The success- 
ful manager in every field is a close student 
vf expense. The profitable conduct of business depends 
upon this factor fully as much as upon any other one 
feature connected with the operation of the shop. 
Failure to provide for systematic scrutiny and contro! 


business 


of overhead charges is often the underlying cause of 
unsuccessful competition and loss of trade. The rela- 
tion of indirect labor to p-oductive output and manu 
facturing costs renders constant investigation and study 
of all items of expense imperative. The subject merits 
eareful and somewhat extended consideration. 

It is evident that no definite 
to direct or productive labor in the individual shop can 
be set down as the for the 
reason that such ratios are governed entirely by local 
The overhead-expense labor in departments 


ratio of indirect labor 


universal or correct one, 
conditions. 
manufacturing a 
machinery will necessarily be very much greater than in 


variety of large or heavy special 
shops manufacturing large quantities of small standard 
fittings, articles of utility, novelties, appliances, ete. In 
the former case the productive force will consist chiefly 
of tradesmen machinists, will be relatively fewer in 
number, while the supervising force, clerical and labor 
force will be relatively large. In this class of manu- 
facture under normal conditions the 
25 or 30 per cent., although a ratio as high as 40 or 


in some cases appear justified and 


ratio will average 


50. per cent. 

reasonable. 
Where the product consists of small standard articles 

or appliances, the productive help is usually composed 


may 


largely of young men, boys and female operatives, and 
the number « of is comparatively 
limited, each supervisor being able to oversee the work 
of a large number of hands. Th 
help and the number of floor laborers for moving material! 
Under these condition 


super\ isors required 


amount of clerical 
will ‘also be proportionately less. 
the. ratio of indirect labor to 
low as 10 per cent. and may reach the high point of 
20 per cent. 

The class of product manufactured and the prevailing 
factors in 


direct labor will be as 


local rate of wage must be the governing 


determining what is a proper ratio for the individual 
shop. The foregoing ratios are departmental ratios, 
based on the overhead expense incurred within the 


individual shop, for such classes of labor as foremen, 
clerks, cranemen, ete. They do not include 
official and office help outside the department or 
extraneous expenses as are commonly prorated, such as 


laborers, 
such 


*Prepared for the author's forthcoming book on “Indus- 
trial Economics.” Copyright, 1916, Hill Publishing Co 
+Factory economist, General Electric Co 


lieht, receiving, shiy 
pity, etc, 


Any ratios based on the total indirect labor and total 


heat, and power, insurance, taxes, 


direct labor of an industrial establishment are naturally 
affected 


manner in which departmental ratios 


by and subject to local conditions in the same 
are affected. A 


ratio of 40 or 45 per cent. may appear justified to the 


manufacturer of a miscellaneous class of product in a 


given locality, and there are facts to establish this as 


a fair average figure for certain industries operating 


Variety ol 
low alities 


under average conditions and producing a 


mechanical or electrical ippuratus, In other 


under other conditions, however, the manufacturer is 
warranted in increasing his ratio to 60 per cent. o1 
even higher and in so doing may be multiplying his 
profits proportionately. 

It is obvious that the indirect-labor ratio may, within 
certain limits, be onsidered a relatively unimportant 
factor for specific reasons. The addition of move super 
vision and other classes of expense help to the manu 


facturing department may enable the foreman to devise 


ways and means of increasing his product and materially 


reducing the number o! productive employees. By thr 
addition of efliciency men many tools and appliances 
that, with a limited supervising force, would not b 


put into operation, can be devised and thereby increase 


the workman's daily output. 


In the same manner an increase in labor force will 
obviate the necessity for productive hands gathering 
materials or moving materials between benches and 


The clerical labor, if any, performed by the 


limited to filling out such 


machines, 
operator should he record as 


may be necessary for him te make on his job card, a 
his name, date, check number, ete., and eve), 
this work may be done by the shop clerk. All helps of 


this kind have a direct effect on the producing capacity 


filling in 


of the shop and likewise exert a definite influence on 


manufacturing costs and selling 


p 1s, 


Rario or EXPENSE EMPLOYEES TO PRODUCTIVE 


KM PLOYEES 
The ratio of expense employes s to produc tive employees 


will necessarily vary greatly with manufacturing con 


ditions. In certain classe: of manufacture the number of 


overseers required is relatively small in propo.tion to the 


number of productive hands, as also is the number of 
hands doing general floor labor, trucking, sweeping, 


true In 
standard 


This is largely 
factories where the product consists of 
made throughout the year 


Produc tive he Ip 


packing, stock keeping, ete. 
small 


articles that continue to be 


or for long periods without change. 
in such instances soon become proficient in’ performing 
the individual operations and normally require a small 
and consequently the 


In thes 


propo tion of the foreman’s time, 


number of hands to each overseer w ill be large. 
eases the ratio of expense employees may be as low as 
3 to 5 per cent. of the productive employees. 

On the 


larger apparatus requiring considerable labor for the 


other hand, where the product consists of 


handling of individual parts, increased amount of labor 


in receiving, shipping, stock keeping, supervision, ete., 
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as well as machining and assembling, and also in lines 
where the product is subject to frequent engineering 
changes involving the production either in part or whole 
of new designs, the number of expense employees will 
be relatively large, and the ratio may reach as high as 
12 to 15 per cent. A higher ratio than this should 
not exist except under special conditions and should 


receive the manufacturer’s attention. 
DEPARTMENTAL SUPERVISION 


The function of supervision of the productive forces 
being so intimately related to various phases of manu- 
facturing renders it desirable to review these duties 
with more detailed analysis and with repeated emphasis. 
In general, in addition to seeing that production sched- 
ules are maintained and that all the various individual 
processes proceed with uniformity the head foreman and 
his assistants should see that proper discipline is main- 
tained throughout the working hours of the shop; that 
each employee reports promptly for duty at the beginning 
of the day and at the close of the noon hour; that he 
is diligent in his work and cleanly in person, keeping 
his tools also in a cleanly and orderly condition. He 
should be provided with proper air and light and other 
elements of comfort and healthfulness that aid him in 
his labor. 

Proper watch should be exerted to determine the skill 
and fitness of the neatness and 
accuracy with which he performs his tasks, in order that 
he may be advanced to higher-grade occupation, or to 


each employee and 


a different class of work in cases where he may have 
been assigned to duties for which he is found to be 
unfitted by previous experience or training. The fore- 


men should see that the workmen are supplied with 
proper drawings and instructions and with necessary 
tools and materials to facilitate their work. Constant 
investigation should be made and the necessary time 
devoted to devising new tools and methods for increasing 
production and reducing labor costs. Suggestions made 
by the workmen should always receive prompt and care- 
ful attention and should be properly rewarded whenever 
they are found to be of value in improving in any manner 
the efficiency of the department or when they result in 
gain to the employer. 

The relation of the foreman between employer and 
employee is peculiar in its character. Upon his judgment, 
tact and competency depends the maintenance of proper 
relations between the managing executives and the shop. 
He should be filled with a sense of justice and right 
and possessed of an intelligence that enables him to 
clearly the attitude of the 
He should give his 


interpret correctly and 
management toward the workmen. 
personal attention to all requests or complaints made 
by the men and should thoroughly investigate and 
understand each case from the workmen’s standpoint, 
in order properly to place the matter before the super- 
intendent or manager where necessary. It is essential 
that the foreman be a man of broad training and 
experience in shop practices and conditions, competent 
in discerning human nature and eppreciating the merits 
of others’ opinions when such opinions differ from his 
own. 

The position of foreman at the present day is one of 
greater responsibility and intensity of application than 
in former years, when a large percentage of the shop 
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employees were tradesmen machinists or experienced 
hands. Modern labor-saving tools and special appliances, 
both for machining and assembling, have enabled the 
manufacturer to employ a large percentage of unskilled 
help in his shop. This grade of help requires constant 
attention and instruction on the part of the foreman 
and his assistants, in order to keep up the productive 
output and insure a fair quality of workmanship. It 
is also usually a fioating class, which involves the 
constant breaking in and training of new employees to 
fill the vacant places as time goes on. 

In manufacturing plants producing a miscellaneous 
line of mechanical product consisting of machinery and 
other apparatus that may be termed medium in bulk 
and weight, together with a variety of small machines, 
devices and fittings, the average number of productive 
employees under one supervisor will normally range 
between 25 and,35. This number will be greatly 
increased in all lines of small manufacture that have 
been fully standardized, 

The supervision of small gangs of a limited number of 
workmen may properly be charged directly to the manu- 
facturing shop orders, where the boss or leader of such 
gangs is simply held responsible to see that the work 
proceeds correctly and without delay and the greater 
portion of his own time is spent in labor of a productive 
nature. In such cases he should be classed as a pro- 
ductive gang boss and not as an expense foreman. 

The cost of directive force per 100 productive em- 
ployees will obviously vary in different localities and 
under different conditions. In the manufacture of 
apparatus that is subject to frequent engineering change 
and consequently requires close supervision it will be 
much greater than in shops producing a standard line 
of product subject to comparatively few changes. 

In shops where the nature of the product admits of 
each supervisor or assistant overseeing approximately 100 
hands the cost of directive force per 100 employees will 
be between $30 and $15 per week. It is doubtful if 
a lower cost than this will be reached under normal 
conditions in any prosperous locality. 

Large work and special apparatus requiring the sub- 
division of the productive force into limited numbers 
assigned to each overseer will increase the cost of 
directive force to a point between $90 and $125 per 
week. Between the former figures and the latter there 
is necessarily a wide ranee in cost of supervision to be 
considered, which can only be determined by the nature 
of the product and the conditions under which it is 
manufactured. It is safe to say that a supervising 
expense exceeding $125 per 100 productive employees 
per week will bear investigation from the standpoint of 
economical administration, 

EXPENSE 


INSPECTORS AND INSPECTING 


The amount of inspection help required in the shop 
necessarily depend upon the class of product 
Instrument, work and other apparatus 
mathematical precision make careful 
There are, however, many 


must 
manufactured. 
involving close 
detail inspection necessary. 
kinds of apparatus where the workmen become trained 
to do their operations in a sufficiently accurate manner 
to make the employment of a regular inspector un- 
necessary, except for the purpose of inspecting the 
finished product after assembly. 
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It is always desirable to have the assistant foreman 
understand that he is held responsible for the quality of 
work performed under his immediate charge and _ that 
it is one of his chief duties to keep a close observation 
on the various jobs in order to see that each employee 
is working accurately to drawings and turning out a 
high grade of work so far as finish and correctness of 
workmanship are concerned. If the assistant foreman is 
alive and properly equipped with the right kind of 
knowledge and training in his work and gives sufficient 
attention to mechanical details, the expense of maintain- 
ing a regular inspector on the shop floor can, in many 
He should understand it to be a part 
of his duties of supervision to make regular inspections 


cases, he avoided. 


daily and teach and show his men how to perform each 
operation with neatness and precision. 

The influence upon the workman himself is also bene- 
ficial. 
in the performance of each individual task. It 
to increase his skill and and to 
grade of his work generally and fits him for transfer to 


It teaches him the exercise of care and diligence 
tends 
usefulness raise the 
tasks requiring a higher skill or larger experience, 

In shops where it is necessary to maintain a regular 
force of inspectors those men should be selected for the 
position who have had a broad training in mechanical 
work. duties the 
inspector will find many opportunities to suggest changes 
These alterations will 


In the performance of his routine 


in the construction of apparatus. 
obviate some of the difficulties or defects that develop 
during the process of manufacture and will thereby 
eliminate certain labor operations which are unnecessary 
and which tend to increase the manufac turing cost. The 
inspector will discover frequent cases where the weight 
of castings can be reduced and the amount of material 
lessened without seriously affecting 


He should work in harmony with the 


the quality of the 
finished product. 
engineers, foremen and assistant foremen in pointing 
out defects and raising the standard of workmanship in 
general. 

When it is necessary to condemn a_ piece of 
because of mistakes made by the operator in performing 
the various labor operations, the inspector should take 


Wo! k 


special care to explain the defects to the workman fully 
and clearly, so that he may understand why his labor 
is rejected and avoid mistakes of the same nature in 
future. This done in a painstaking and 
courteous way, in order to gain the workman’s interest 


should be 


and codperation in striving to raise the quality of his 
jabor to as high a standard of 
The inspector's attitude toward the workman should 
helpfulness, and all his 


CX ellence as possible. 


always be one of friendly 
decisions should be made with absolute impartiality and 
justice. 

The inspector should not be 
product for defects which may 
relatively unimportant and which may 
without an undue expenditure of tim 
Good inspection does not involve the wholesale condemn- 
detail parts that do not measure up to the 
Small variations frequently do not affect the 


too ready to condemn 


he insignificant and 
he easily remedied 
and material. 
ing of 
drawings. 
mechanical efficiency or sale of apparatus, and here is 
where the shop inspector must employ a large degree 
of wisdom and judgment mixed with a good measure 
of commonsense. He should, strive to hold 
the productive labor in close accordance with drawings 


however, 
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and engineering instructions and in this respect main- 


tain the high-water mark of and finish, 
Castings that are 


foundries should be stamped at the time of receipt and 


accuracy 


purchased from several outside 


inspection for purposes of identification, so that charges 


can be made back to the proper foundry if defects 


develop during the process of machining. 
The gaging and looking over of detail pieces between 


operations In some lines of small product, previous to 


the final assembly, are considered by some manufacturers 


legitimate charge against the manufacturing 


o be a 
orders as a part of the process of manufacture, the final 
inspection after assembly being charged to expense. 

Regular reports of all apparatus condemned should be 
to the 


superintendent and all heads of departments interested. 


made out daily by each Inspes tor and coples sent 
These reports should give proper designation of apparatus 
or detail and full particulars relating to the nature and 
defect, labor that been 
erformed, the person responsible for errors, ete, 


cause of the operations have 


CLERKS IN Snrop DrrpartTMENTS 


The amount of clerical labor required in factory 


lepartments is an item of expense that deserves constant 
There to build up 


practices 


attention, is alwavs a_ tendency 


routine involving additional clerical labor, 


either for the of obtaining information § to 


purpose 
facilitate the handling of production on the shop floor 
and 


data for the preparation of costs 


other accounting records and frequently for the purpose 
of compiling voluminous, detailed 


Many of these 


by the office boy and rarely or never looked at. 


or to furnish 
reports of manufac- 
reports are filed away 
Such 


turing conditions. 


often fail in accomplishing the purpose for 


reports 


item 
instances the cleric al 


which they were issued and simply represent an 


of unnecessary expense. In most 
a department will admit of such modifications 


as will make possible the elimination of nearly 


work of 
all com- 
plicated methods or records of a special nature, 


one of 


keeping time, 


Ordering productive materials (where this is 
foreman s ollice - 


the functions of the 


making out workmen’s job cards, checking and recording 


filled orders, 


finished 


making out 


keeping stock card records, 


reports of and untinished necessary 


clerical 


supply and 


apparatus, 


labor connected with collecting and shipping 


repair parts and following of orders placed 


on contributing departments constitute the chief items 


of clerical work common to the majority of shops. 
The ] 


foreman’s office should be a 
person of more or less hroad knowledge ol general shop 


clerk in the 


chief 
he foreman as far 
details of a clerical 


Ile should also instruct the 


outine, in order that he relieve t 
little 


connected with his position, 


may 
as possible of many nature 
minor clerks of the departments how to do their work 
and see to it that they perform their duties systematically 
leare. In this manner he 
relieves the foreman of many of the lesser responsibilities 
of his office and enables him to devote the major portion 
of his time to the more important phases of increasing 


The chief 
for all orders for stationery 


the productive output of his department. 
clerk should be 


and office supplies for the department and see that the 


responsib c 


amount of these materials is kept within a proper limit. 


He should see that orders placed on stockrooms and 


contributing departments have the proper account num- 
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them, in order that errors be avoided in 
the accounting department. 
materials that appear 
be called to the attention of the foreman. 
possible the chief clerk should strive to make himself 
of practical use to the executive head of the department. 

The employment of female help in shop department 
offices and in stockrooms on card record work has proved 
help has 


ber on may 
Any orders for expense 
excessive should 


In every way 


unnecessary or 


advantageous and economical. As female 
entered nearly all fields of industry and has come to 
stay, the adaptability and economy of this class of help 
must receive consideration. The average ambitious gir] 
exbibits as much intelligence and care in her work as 
the average young man, when once she has been trained 
in the routine of duties she is required to perform; and 
for preventing 


the 


little argument can be given in. reason 


her from earning a_ livelihood through various 
channels of industry. 

In general, the average number of clerks required to 
perform all clerical labor (beth in the foreman’s office 
and on the shop floor) for a force of 30 to 40 productive 
hands should not exceed one, or a ratio of approximately 
one clerk to 35 employees eneaged On Mae hine, bench and 
assembly operations. A higher ratio than this should 
receive attention. 

The crane operator in the large shop should be skilled 
He should keep his crane in 


He should 


also exercise constant care to see that all parts of the 


in the handling of cranes. 
a clean condition and well oiled at all times. 


crane are in good repair and should be quick to detect 
any break or the getting out of order of any parts of 


the operating mechanism, 


CrANE OperRATORS AND CRANE FOLLOWERS 


Ile should avoid accidents commonly caused by lift- 
ing too heavy loads, running the cable up too high on 
the drum and making side lifts at hazardous angles 
instead of lifting the load in a vertical direction, 
care should be exercised in starting and stopping the 
heavy lifts. This) should done 
suddenly. The brakes should be applied gradually, so 
as to lessen the stress upon the cables and slings as much 


Great 


crane with never be 


as possible, 
If the crane is stopped suddenly 
lowering heavy loads at the usual rate of 


when raising or 
operating 
speed, the stresses are increased beyond a point of safety 
and accidents are sure to result. Most of the accidents 
connected with crane work in large shops ave due to 
lack of judgment or experience on the part of the crane 
operator or follower and not infrequently to taking too 
great hazards knowingly. With 
care there should be few accidents in any shop. 

Small hand cranes and hoists require the attention 
of the foreman or frequent intervals 
to see that they are given proper care. These small 
cranes and hoists are usually operated either by the floor 


the exercise of proper 


his assistant at 


labor gang or by productive help as necessity arises. In 
consequence they are often neglected and do not receive 
sufficient cleaning and oiling. This neglect is the cause 
of frequent overhauling and repairs of greater or lesser 
extent. 

It is often advisable in large plants to place the 
crane service of all shops under the charge of one 
person possessed of broad experience in crane operation. 
lf the operating force is under his personal direction, 
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he is able to transfer the men as occasion requires and 
to have a small force of extra men to fill vacancies of 
absentees. In this manner all cranes can be kept manned 
by skilled men and in constant operation, which is not 
always possible where the service of each shop is under 
the charge of the foreman. Such a man in charge is 
also able to follow up accidents and repairs more effi- 
ciently and to improve the service generally. 

A separate department devoted to crane repairs is a 
distinct advantage. It should be equipped with proper 
tools to do all repair work promptly and 
thereby avoid many of the annoying delays to service 
caused by having these repairs made either in the regular 
productive departments or tool departments, which ar 
often with orders and unable to take up 
the work at a time when it is greatly needed. 

Reports of all accidents or damage to cranes should 
be made out at once and sent to the superintendent’s 
These reports should give the nature 


necessary 


OVE. rowded 


oilice for inspection, 
and cause of the accident, the repairs made and the name 
of the party responsible for the damage. By means of 
this publicity further cavelessness and expense may be 


to a considerable degree prevented. 
x 
ForcE 


The work of crane following is important. The class 
of help employed on this labor should be of a higher 
vrade than that required for the ordinary trucking, piling 
mate ials usually designated as mis- 
cellaneous floor labor. The leader of the crane-following 


THe Work Or THE CRANE-FOLLOWING 


and handling of 
force should be responsible for the care and use of slings 
Racks should be provided for holding the 
Frequent inspections should be 


and cables. 
slings when not in use. 
made, and all slings, chains or cables that have become 
worn or damaged should be sorted out and repaired o> 
sent to scrap when unfit for further use. 

It is essential that the head follower know something 
about loads and the stress to which the slings are sub- 
jected in lifting, as well as something about how strains 
are set up in materials. It is important that the points 
of attachment be chosen with a view to lessening these 
The factor of safety should 
In handling castings 


strains as far as possible. 
always receive careful attention. 
of heavy tonnage, such as castings weighing 50 tons or 
more, a reasonable amount of care is usually exercised 
to see that cables or ropes of proper strength are used 
and that the method of fastening is a correct and safe 
one. With castings and materials of comparatively light 
weight—200 Ib. or less—the hazard is relatively small, 
as the foreman can usually determine within reasonably 
safe limits what size of slings should be selected. It is 
in the large range of loads running all the way from 
these lighter weights up to 50 tons where there is danger 
of misjudgment and accident. The foreman or head 
crane follower is sometimes inclined to take chances and 
estimate the load and size and number of slings required 
with too little care and investigation. The factor of 
safety to be employed under normal conditions should 
be approximately the multiple of five; that is, the various 
sizes of slings should possess a tensile strength approxi- 
mately five times as great as that actually required to 
make the lift. 

It is good practice to place in the hands of the head 
crane follower a table based on the vertical lift and on 
three angles of opening between the sling and work 


August 3, 1916 AMERICAN 


showing the number of pounds or tons that can be safely 
handled with each size of chain, rope or steel cable sling, 
when attached in these four ways. The angles at which 
the attachments are made should be between 30 and 60 
deg. In general, the angle should not be below 45 deg. 
At this angle the stress of each sling is equal to about 
three-fourths of the total weight of the material, and 
the collapsing force between the two points of attach- 
ment is approximately one-half the weight. At an angle 
of 30 deg. the stress and collapsing force are equal to 
the total weight. With certain shapes of castings it is 
often desirable to place a spreader between the two points 
of attachment to resist the collapsing force. 

Another table should be prepared giving the weights 
per cubical foot of all classes of materials used by the 
factory. This is valuable in estimating the weights of 
the various loads and in conjunction with the table of 
sizes of slings required provides the head crane follower 
with ful! information that enables him to keep within 
the limit of It is that castings of 
irregular shapes have the weight marked on them before 
leaving the foundry, as such pieces require too much 
time and labor figuring to compute correctly the cubical 
It is a good practice to mark the gross weights 
than one ton for the 


safety. desirable 


contents. 


on all castings weighing more 
guidance of all persons respousible for the safe handling 
When other parts are assembled 


considered 


of these heavier pieces. 
to the casting, the additional weight must be 
in making lifts. 


Mertuops oF ATTACHING SLINGS 


The method of attaching slings to the material requires 
careful attention. Different forms of hitch are required 
for various shapes of castings and materials, and the 
crane follower must be governed by the kind of product 
to be handled. He should learn to employ the methods 
that secure the greatest safety and least strain upon 
both slings and materials. Ordinarily the hitch should 
be made so that the sling is not bent at a sharp angle 
the edge of the casting. Pads of 
protect the 


either over itself or 
metal or canvas should always be 
sling from sharp edges. When 

through a spliced eye, the slings should always be used 


used to 


the hooking is done 


double. 

Lifting with eye-bolts is sometimes done. In such 
cases the eye-bolt should be screwed down until it is 
solidly seated and firm in the casting or material. The 
lift should be made vertically with the line of axis of 
the bolt wherever practicable. Lifting at an angle 
increases the lateral stress and is likely to cause breakage. 
Instructions should be placed in the hands of the head 
crane follower giving the number of pounds that may 
be lifted with safety with various sizes of slings and 
with the various diameters of eye-bolts when the lift 
is made vertically to the axis or at angles that increase 
the degree of hazard. 

Handling material with chains demands that a large 
factor of safety be maintained on account of the tendency 
of the metal to crystallize. The process of disintegration 
is usually not discovered until after the 
decreased in tensile strength to a point 
ordinary lifts are attended with undue hazard. It is 
good practice to use steel-cable slings in preference to 


cham, has 


where even 


chains wherever possible, not only because of lower initial 
cost, but because of the reduction in hazard. 
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The elevator man should have sufficient experience and 
judgment to operate his elevator with 
of safety. Ile that the 


always closed when the elevator is in transit. He should 


a proper degree 


should see doors or gates are 


give attention to the drum and cables and see 


that they are 
motor is regularly cleaned and oiled. 


motor, 
always in good condition and that the 


A good degree of judgment is required in the handling 
of materials. The elevator should not be loaded bevond 
a pomt of safety, and care should be taken in distributing 
materials to the proper floors, so that delays and errors 
do not occur. The floor space about the elevator should 


be kept clean and free from congestion at all times. 


FLoor AND Yarp Laror 


The floor and yard laborers require careful supervision 
on the part of the foreman. In nearly all sections of 
the country foreign heip has lare: ly superseded native 
tasks, 
handling 


born workmen in all the lower grades of manual 


such as loading and unloading, trucking and 


materials and for other miscellaneous unskilled labor 
on the shop floors and in the open areas about the 
factory vard and buildings. Not a few of this class of 
employees prove industrious and valuable help to the 
manufacturer. A considerable percentage, however, is 
not only unable toe speak or understand the English 


tongue, but is incapable from lack of proper training or 


other causes to perform efficient and satisfactory service 


or, in other words, to do what may be termed a fair 
day’s work. | 

This latter class requires constant watching and teach 
ing to do the simplest kinds of labor to advantage. It 
is the lack of proper attention and instruction that 


renders such help of only limited value in many factories, 
If small gangs of these men are put to work on a job, 
whether it be handling materials in the shop or doing 
being visited by 


yard labor, and are left to themselves, 


the boss only at intervals during the day, they will quite 
as often be found loafing as otherwise or simply keeping 
up the semblance of activity and as a result accomplish 
ing little. 
follow up these men closely enough after assigning them 


As a rule, assistant foremen and bosses do not 


to a work. They do not look upon floor labor 


in the same way that they view productive labor. 


ples Cc of 


When a laborer is sent to another department or shop 
for material, the should follow the 
matter up at frequent periods to ascertain if valuable 
Many of 


country 


assistant foreman 


time is being wasted, these men have never 


been taught in 

ously and perform their 
. mats 

and energy. They 

patience how to lift and move and pile materials before 


their own to labor advantage 


tasks with a saving of time 


must be shown with exhaustless 
we can expect them to do these things intelligently and 
systematically. They to pile castings 
or other materials on the work benches, truck platforms 
a neat and orderly manner 


should be taught 


or about machine tools in 
and away from the main aisles and gangways where the 
otherwise sage and give the 


would obstruct pas 


articles 
shop a disorderly appearance 

This feature of departmental management is a more 
serious and important one than most foremen realize and 
is well worth any fractional increase in expense that may 
There is no more potent advertisement of 


in general, 


he entailed. 
a successful industry than a normal condition of system 


and order throughout every department of the shop. It 
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is a certain indication of thrift, success and ability to 
produce and supply quickly whatever the customer may 
demand. Every laborer and sweeper should be educated 
to understand the importance of this phase of factory 


production and to perform his duties accordingly. 
FACILITIES FOR Ovut-or-Door WorK 


Yard labor in industrial plants commonly involves a 
large expenditure during the year. Excavating, filling, 
care of roadways and gyvounds, repairing tracks, ete., 
constitute some of the chief items that increase this por- 
tion of the factory budget. It is important that an 
efficient overseer be placed over the vangs performing 
this labor in order to see that they are kept busy and 
are supplied with proper facilities to work to the best 
advantage. All and materials the 
job in readiness to proceed with the work in an economical 


tools should be on 


manner without unnecessary delays. 

A record should be made of all temporary help fur- 
nished to individual departments to perform additional 
labor during high peaks of production or to take the place 
of absentees from the regular labor force from = sickness 
or other causes, This record should show the date the 
temporary help is furnished and the length of time it is 
required by the foreman, in order that each case may be 
investigated as to further requirements at the close of 
the period. There is often a tendency to retain such help 
within the department for a longer time than the period 
for which it was requested, unless some method of check 
The time to prevent any 
this the 


and control is maintained. 


unnecessary expenditures of nature is before 
expense has been incurred, 

The ratio of floor labor to productive labor obviously 
depends entirely on the nature of the product manufae- 
tured, 
laborer to 20 or 
ranted, whereas in smaller lines of manufacture an aver- 
age of one laborer to 30 or 40 or even 50 hands appears 
The individual manufacturer must necessarily 


In plants building large machines, a ratio of one 
25 productive hands may be fully war- 


sufficient. 
he governed by his own judgment as to the amount of 
this class of labor required within his shops. 


SWEEPERS, CLEANERS AND OILERS 


The labor of cleaning departments and sweeping floors 
appears of so simple a nature as not to require discus- 
sion. An investigation will convince the manufacturer 
that the subject merits his careful attention. A com- 
parison of areas covered by floor sweepers in the various 
shops of a manufacturing plant will often develop the 
fact that the men in are covering a far 
greater amount of territory than those in another where 
like conditions exist. Data showing the area swept in 
each department will be found of value in regulating the 


one section 


number of men employed. 

New men engaged for the purpose of cleaning shop 
floors need instruction. The sweeper should be shown 
how to do his work systematically and efficiently. Wide 
push brooms should be used for the main gangways and 
broader aisles between benches and machines. They en- 
able the sweeper to cover a much larger area daily than 
A good quality 


Coarse- 


is possible with the ordinary corn broom. 
of broom should be obtained for this purpose, 
fiber brooms are not adapted to cleaning light dust from 
dry floors. These brooms raise the dust, but do not clean 
well, except areas covered with coarser refuse or surfaces 





MACHINIST Vol. 45, No. 5 


that have been thoroughly sprinkled. A good quality of 
fine fiber or strong hair broom gives the best service for 
cleaning dry floors that are not covered with oily chips, 
turnings or heavy refuse. 

The shop floors in the vicinity of elevators that are 
not in constant operation can often be kept clean by the 
elevator operator to good advantage, saving a portion of 
the regular sweepers’ time for other sections or other 
work. In general, in machine shops each sweeper should 
clean on the average at least 28,000 to 32,000 sq.ft. of 
floor surface daily, including collecting of metal chips 
and turnings from machines and wheeling to cars stand- 
ing on sidings within close proximity to the shops. This 
average will in 35,000 or 
10,000 sq.ft. per man where the accumulation of chips or 
In other shops the area 


some cases be increased to 
turnings is relatively small. 
swept should cover a more or less wide range according 
to the nature of the product and the amount of refuse 
resulting from its manufacture. Where the amount of 
refuse is considerable, each sweeper should cover an aver- 
age area of 28,000 to 55,000 sq.ft.; and in shops where 
the waste accumulation is relatively small, a sweeper will 
average 40,000 to 50,000 sq.ft. 

and care of offices merit con- 
this kind of work is of such 
comparative uniformity as to render definite data quite 
The average square-foot area covered daily by 


Janitor service, cleaning 
sideration. The nature of 
possible, 
each employee should not be less than 5,000 sq.ft. and 
in most instances this can be increased to 6,000 sq.ft. 
This estimate is based on the work of sweeping, cleaning, 
scrubbing, etc., being performed between the hours of 
5:30 and 7:30 am. and 6 and 9 p.m. It includes the 
sweeping and dusting of offices and the scrubbing of 
stairs and hallways daily; the serubbing of all office 
floors and cleaning of windows every two weeks, together 
with such work as naturally comes within the duties of 
the head janitor or day porters who are on duty during 
the office hours of the day. The cost per thousand feet 
should not exceed $1.25 to $1.50 per week. 

The care of shop washrooms and closets should receive 
the attention of the foremen, and frequent inspections 
should be made to see that the washroom attendants are 
doing their duty and keeping these places clean and sani- 
tary at all times. 

The necessity of keeping all shop motors and shafting 
properly oiled and cleaned cannot be too strongly empha- 
sized. Kach tool operator should be held responsible 
for having his motor clean and well oiled at all times. 
The motors should be blown out at least once a week and 
pulleys, line and countershafts thoroughly cleaned. In 
large plants a man is sometimes assigned to this work 
and is known as the department oiler and belt lacer. Tis 
duties include the keeping of all belts laced and in good 
repair. His field of duties can often extend to two or 
three departments, and he should be equipped with a good 
helt-lacing machine to facilitate his work. 

The men employed as watchmen and gatemen should 
he possessed of a cood degree of intelligence and be faith- 
ful and reliable in their duties. This is particularly true 
of Watchmen during the night hours, when the safeguard- 
ing of all inside property is placed in their care. 

The night watchman should register regularly on the 
clocks stationed at various points throughout the factory 
as evidence that he is making his rounds of inspection as 
directed by the supetintendent. 
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Overtime labor is always expensive under any condi- 
tions. When productive help is retained on duty beyond 
the regular shop hours, an additional allowance per hour, 
if the work is performed on a day basis, is usually paid 
the workmen as compensation for remaining at their 
benches or machines the extra time. It is usually neces- 
sary in these cases for an assistant foreman and sometimes 
a clerk and laborers to remain also, to supervise and take 
care of the work of There is also the cost 
of light, heat and power during the hours when the shop 
is not in full operation, which must be considered in 
connection with the other increases in the budget of the 
The foreman should carefully investigate 


these men. 


department. 
all requests for overtime passes before placing his ap- 
proval upon them. It will frequently be found that the 
schedules can be rearranged in such manner as to avoid 
this additional expense. 


MAINTENANCE OF PROPERTY 


There is always a tendency to increase expense charges 
under the classification of maintenance of property. Re- 
pairs to buildings, roadways, grounds, machinery, tools, 
electrical apparatus, molds, dies, patterns and many other 
items of maintenance involve a total yearly expenditure 


In order to keep the factory equip- 


of a large amount. 
ment in a proper state of repair, it is necessary that all 
these items receive proper attention. During high peaks 
of production, when the shops are rushed with a surplus 
of orders, the question of upkeep usually receives less 
consideration, except in the cases of repairs necessary to 
turn out product required for shipment. When a lull in 
business comes, the work of repairs is taken up and is apt 
to be carried beyond the point of wise judgment. Em- 
ployees who have run out of work are sometimes assigned 
to repairing machine tools and to similar jobs for which 
they have had no previous special training. As a conse- 
quence a much longer time is taken to make these repairs 
than would be required by a skilled millwright or me 
chanic. An increase in the factory maintenance account 
is the usual result. Many of these repairs are unim- 
portant and could well be laid over until more prosper- 
ous times. 

All these items constituting the factory maintenance 
account should receive the superintendent’s or manager's 
personal attention. They should be frequently analyzed 
by a competent executive in order to determine whether 
the expenditures from week to week are warranted and 
whether the foremen of the various shop departments are 
using good judgment in these matters of repair and 
upkeep. 

BubDGETS 


DEPARTMENTAL EXPENSE 


A budget of operating expenses should be issued to the 
head of each department at the beginning of the year 
or at the beginning of each six months’ period. The bud- 
get should contain the amount allowed for expenditures 
on each expense shop order or account (both labor and 
material), classified the head of manufacturing 
expenses. It is a good plan to issue this in the form of a 
combined budget and expense statement to be sent out 
weekly on completion of the factory payroll. This sheet 
should provide columns for the various expense classifi- 
cations with their corresponding shop-order numbers, a 
column for the budget all expense labor 
items, one for the budget allowance on expense materials, 


under 


allowance on 
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additional columns for entry weekly of the labor charge; 
against each account on completion of the payroll, also 
for entry monthly of material charges on closing of the 
records. 


accounting-department Space should be 


vided for the total footings of budget allowances on the 


pro- 


various accounts, both labor and material, and for total 
footing of the weekly and monthly charges. 
Maintenance-of-property items may be shown on these 
same sheets, giving the designations and numbers of the 
various accounts under this classification, also giving the 
charges weekly for labor and monthly for material in 
the 


far turing expenses are shown. 


same manner as the several items classified as manu 


In general, the classification of “Manufacturing Ex 


should include all items of expense shop labor, 


irom supervising foremen down to floor laborers, sweep 


penses”’ 


ers, etc. ; also lubricants, fuel vas, tu oils, Waste, non 


durable small tools, miscellaneous shop supplies, offic 


supplies and similar items ol shop operating expense 


The classification of “Maintenance of Property” shoul 
la 


include such items as repairs to cranes, conveyors, 


chinery, tools, electrical apparatus, machinery founda 


tions, ovens, furnaces, piping, wiring, melds, jigs, dies, 
flasks, patterns, shop fixtures, equipment, office furni- 
ture and like items that may be properly classified as 
property items. 


By issuing statements of this character regularly each 
week to the head of each department the foreman is en 
abled to the labor al 
material, as turned in to the payroll and accounting offic« 


compare current charges for 
with his budget allowance on all items of expense within 
his department, as well as on items that have been initi 
ated by him and are chargeable to his series of expense 
The weekly budget expense statement, it will 
the the 
cole ise and concrete form all Op rating expenses of his 
shop. It leaves him without excuse for failing to investi 
gate all charges or failing to keep within the total amount 


accounts. 
} 


be seen, brings to attention of foreman In a 


of expenditure that has been allotted to him. 

It is advisable to issue these statements promptly each 
week on the closing of the payroll, as the work involving 
in the foreman’s 
stopped before any 
form of binder 


the various charges will then be fresh 


mind and wrong charges may be 


appreciable harm has occurred. 
for retaining the sheets in a cleanly condition should be 
month to 


Some 
accumulated from 


provided, so they can be 
issued and sent forth 


month as additional statements are 
and back between the office and shop without damage. 

A departmental monthly statement showing total pro 
ductive total ratio, together 
with the percentage of increase or decrease in both classi 
reference to the pre 


labor, indirect labor, also 


fications of the current month, in 
ceding month, is a valuable help to the foreman in watch 
ng any fluctuations due to changes in productive condi 


1 


tions. Such data afford a quick means of indicating to 
him whether he is justified in Increasing or decreasing 
the overhead expense of his de partment, 

Before making request lor additional] expense hie Ip, the 
foreman should avail himself of such reports and com 
parative statements as will enable him to determine 
whether or not he is getting adequate results from his 
present force and its relative efficiency as compared with 
that of other departments. The value of frequent com- 
parisons of conditions, as well as of methods of doing 


work can hardly be too strongly emphasized, 
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Fooling im the Shop 


By F. J. Dirrmars 


“Fooling,” says Webster, “is foolish speech or conduct ; 


huffoonery; banter; idle interference.” 
Apparently Mr. Webster had not much use for this 
Perhay s he the 


or other and forthwith made 


pleasant happened to be 
“other fellow” 


vp his mind to load the thing down with acrid adjec- 


pastime, 
at some time 


tives if he ever got around to writing his dictionary. 

There might be a load of fun in it for the fellow whose 
well-aimed snulfbox filled with cast-iron chips from the 
milling machine hits the other fellow in the face, caus- 
ing it to resemble an ace of spades. But when the latter 
has to pay a docter to dig the chips out of his eyes he is 
apt to be inclined to agree with the gentleman quoted 
above and curse the jolly marksman into the innermost 
recesses of Ilades. 

Of course it is human nature to be playful. [ my- 
self have spent a lot of energy devising schemes whereby 
life at the shop might be made more exciting—at the ex- 
pense of some “fall-euy,” llowever, I’ve reformed, once 
and for good. And this is how it came about: 

Some years avo [| worked in a little shop in central 
New York State. Where I had my 


and voar-cutters. 


bench were the mill- 
‘ne machines The 
was a little behind in its orders and we put in a good deal 


batteries of firm 


of overtime. The milling-machine hands and the gear- 
cutter operators were youngsters from the surrounding 
country, easy-going, good-natured and full of the old 
Nick. 
ous twist of mind, made it a point to see to it that the 
During the overtime the 


Especially a long, apple-faced one, with a humor- 
wheel was kept moving, fore- 
man used to be away visiting about the shop and his 
absence, coupled with the deep shadows between the 
wood to be 


machine tools, offered an opportunity too 


neglected, 

Now one evening, this apple-faced youn: 
ing about went to work and rigged up some contraption 
that would dump a pail full of soapwater upon the head 
The stunt is too 


ter Im talk- 


of a fellow when starting his machine. 
well known to need any describing, and in addition, the 
pail never came down, for the other feilow showed up 
unexpectedly and = stopped proceedings by pulling the 
ladder from under Appleface. A wrestling match en 
sued forthwith. 

They struggled about for a spell, with Appleface get- 
ting the better of the deal. 
oughly subjugate his opponent he needed a certain hold, 


Ilowever, in order to thor- 
something his victim sought, by might and main to pre- 
vent. [t got to be quite lively, arms and lees flying about, 
this way and that until suddenly the boys flew apart, on 
uttering an ear-piercing scream. 

We all rushed up to see what had happened, and this 

what did happen—as near as we could figure it out: 

During the fracas Appleface had reached for the other 
fellow and missing him in the dark had seized ho!d of 
the 


course the 


vear-cutter just a 
machine was about cut. Of 
lightning-like rapidity of the revolving gears had given 
him no time to withdraw his hand and so all the fingers 
of his right hand were cut off sheer above the knuckle. 
If that isn’t enough to make one 
But many times 


a train of change-gears of a 
to change its 


Yes, Pve reformed. 
reform I’d like to know what would be, 
fingers are the price of fooling in the shop. 
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Large Feed Tube for Small 
Screw Machine 
By F. Mason 
The illustration shows a feed tube that will allow 3@-in. 
Brown & Sharpe automatic 
It is a plain piece of steel 


stock to be machined on 
No. 00 machines, 
tubing, slotted and closed at one end and hardened, It 
is closed so as to be a tight fit on the stock. <A regular 
Brown & Sharpe latch collar is brazed on the other end 
o that it will function with the spindle latch. After 
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LARGE FEED TUBE FOR SMALL MACHINED 


considerab:e wear the tube may become loose, which will 
affect the leneth of the feed. It can be annealed and by 
filing about 0.010 in. from each side of the slots it can 
he reclosed and hardened again. 

I have used this tube to feed ®g-in. drill rod Y% in. 
and have machined 125,000 pieces before the tube showed 
ns of wear, 


spc 


<8 


A Planer on the Scrap Heap 


It is seldom that we find a machine tool actually on 
the scrap heap, a!'though there are many in existence that 
should probably have been there years ago. As a rule, 
however, they are sold time after time, until all knowledge 
of their origin is lost; and the surprising part is that they 
continue doing their work long after the usual methods 
of calculating depreciation have wiped them out of exist- 
ence, 

The illustration shows an old planer on the scrap heap 
in Cambridge, Mass. This planer was built by the old 
Warner & Whitney Co., of Nashua, N. HL., and probably 











JUNK MAN 


AN OLD PLANER WAITS FOR 


helongs to the vintage of the late fifties or the early 
sixties. The crossrail ; central serew 
working through the arch or voke, with the bearing on 
At first glance, it seems as though the bolts 


is controlled by a 


each end, 
at the end of the yoke formed the crossrail bearing, but a 
closer examination shows this to be a narrow V_ planed 
on the front edge of the upright. From all appearances 
this was a 24-in. planer with an 8-ft. bed, and it was 


probably a chain-driven machine, 
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Manufacturing the l-Lb. High- 
Explosive Shell--II 


By Rospert MAwson 

















bod 4a These parts are heing made on both Chi ago auto 








SY NOPSIS—In this installment are described matics and Wood turret lathes. 

other operations in the making of the 1-lb. shell, A view of one of the former machines is shown in Fig 
These cover the manufacture of the gas check and 31 and of the latter in Fig. 32, performing the operation 
its insertion into the body. The shellacking opera- of inanufacturing gas checks. 

tion on the inside of the shell is also shown in Details of the tools used on the Chicago automatics 
diagrammatical form. Two types of washing ar- are illustrated in Figs. 33 and 34. The tools used on the 
rangements to remove the oil and dirt from the Wood turret lathes are described in detail in Figs. 34 
inside of the shell body are illustrated in detail. and 35. The gages used for testing the gas checks on 





the machines are shown in Fig. 36. The operations fol 





A detail of the washing tank is shown in Fig. 28. lowed when machining the gas checks are illustrated in 
It will be noted that the shells are held by clips being diagrammatic form in Fig. 37. 
inserted by hand. A steam pipe will be installed in The gas checks are then chamfered and faced in thi 














the tank so that a jet of steam will impinge the open  Jathe shown in Fig. 38. The check is held on a threaded 
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FIG. 28. DETAIL OF THE SHELL-WASHING FIC. 29 ALTERNATIVE WASH 
TANK ING ARRANGEMENT 
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end of the shell. It is also intended to arrange a chute 
with a plate so that as the shells are brought against it fa. - 


the clips will be pushed back and the shells automatically 






















drop down the chute. To remove the grease the shells 
are then washed in soda water heated to 180 deg. F. 

In Fig. 29 another washing arrangement is illustrated. 
In this device the shell is placed in the funnel and steam 
is forced through the inlet pipe. As the shell pushes 
down the funnel to the position shown the steam enters 
the shell and cleans it. When the funnel is allowed to 
raise, by action of the spring, the steam and condensa- 














tion passes under the piston and through the outlet 


ua ies ae “1G. 30. OPERATION 12: WASHING 
lhe operation is shown in diagrammatic form in Fig. 30. FIG. 30 PERATION 1 HIN 


a c i Machine Used—Special washin machine and attachment 
he manufacture of the gas checks will be next de Production 120 per hr 
teferences “ip 2S and 29 


scribed. These are made eel 114-in. cold-rolled steel 
with an analysis similar to that of the steel used for the drawback chuck. ‘The tool carried in the toolpost is ther 
fed across the revolving part, the outer edge faced and 


*Copyright, 1916, Hill Publishing Co Previous installment th 
appeared on page 157 : 


» outer edge of the threaded hoie faced. This opera 
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FIG. 31. CHICAGO AUTOMATIC MAKING GAS CHECKS FIG. 32. WOOD TURRET MAKING GAS CHECKS 
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FIG.34 
DETAILS OF TOOLS AS USED ON. WOOD TURRET LATHE 


tion is also shown in diagrammatic form in Fig. 39. using a small brush for the operation, The purpose of 
As the next operation the gas check is inspected, the this shellac is twofold—to prevent rust and to obtain the 
gages used for this purpose being shown in Fig. 40. best possible coating of the shell for the reception of the 
The shells are then covered with shellac on the inside, powder, as shown in diagrammatic form in Fig. 41 
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FIG. 41. OPERATION 13: SHELLACKING INSIDE OF SHELL 
FIG. 36. Production—1 man lacquers and starts gas check in shell at 
the rate of 120 per hr. 





























Operation 2 
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Operation 3 Seeretnae 


FIG. 37. OPERATIONS 1 TO 4: DRILL AND FORM, REAM « ‘TE mE, THREAD OUTSIDE, TAP AND CUT « 
Machines Used—Chicago No. 3 automatic and Wood turret Reference ies. 31, 32. 33, 34, 35 and 36 
lathe. Note—Speed cf machine when turning, 340 rpm.; when 
Production—20 per hr tapping, 130 r.p.m. 
Cutting Compound Used—*“Alco,” made by Texas Fuel Oil Co. 
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FIG. 39. OPERATION 5: FACING AND CHAMFERING END 
Machine Used Dalton lathe 
Vroduction—100 per hr 
Reference “ig. 3S 

FIG. 39-A. OPERATION 6 INSPECTION 
Production—1 man inspects 150 per hr 
FIG. 38. CHAMFERING AND FACING GAS CHECKS Reference Fig. 40, 
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After the operator has shellacked a shell he screws 
in one of the gas checks as far as possible with the fingers. 
This saves a motion on the part of the man who performs 
the next operation, which is screwing the gas check down 
tight. While doing this work the shell is held in the 
special vise jaws, Fig. 42. It will be observed that these 
jaws not only hold the shell, but also stamp the maker’s 
name on the copper band. 

An improved type of stamping device consisting of a 
die and vise is shown in Fig. 42-A. 
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FIG. 46. RETAPPING THE GAS CHECK 
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FIG. 45. OPERATION 14: SCREWING DOWN GAS CHECK 
Fixtures Used—Special vise jaws and arbor 

Production—1 man 120 per hr 

References—Figs. 42, 43 and 44 
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TAPPING 


FIG. 48. OPERATION 15 
Machine Used—Harvey-Hubbell horizontal tapper 
Production—1 man 120 per hr. 
References—Figs. 46 and 47 
FIG. 48-A. OPERATION 16: CLEANING OUT DIRT FROM 
THREAD 
Machine Used—Vertical drill with circular wire brush 


Production—120 per hr 
Reference—Fig. 49. 

FIG. 48-B. OPERATION 17: FINAL 
Production—1 man inspects 600 per hr 
References—Figs. 8, 10, 16, 25, 27, 40 and 50. 
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FIG. 51. 


The shell, where the copper band has been compressed 
The 


other jaw that carries the stamping die is forced against 


on, rests against a jaw for half of its circumference. 


the band and makes the impression on the copper band of 
the shell. 
tionary jaw press against the movable jaw and thus pre- 
This vise also holds the shell 
while the gas check is being inserted. 


Tension springs fitted in holes of the sta- 


vent any binding action. 
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A detail of the impression placed on the shell is shown 
The arbor for screwing the gas check down 
is shown in detail in Fig. 44. The 
shown in diagrammatic form in Fig. 45. 

The next operation is retapping the gas check. 


in Fig, 43. 
operation is also 
The 
The 


special tap used for this operation is shown in Fig. 47. 


machine set up for this work is shown in Fig. 46. 


The operation is also shown in diagrammatic form in 
Fig. 48. The dirt is then removed from the threads with 
a circular brush driven by the drill press, as shown in 


Fig. 19), The shell is then finally inspected, using the 
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" , 10 and 50. 
weights, Fig. 50, are used for testing the weight of the 
They are 


gages, Figs. 8, 10, The gage or 


x 16, 25, 2% 
finished shell] with the vas check in position. 
used with a pair of ordinary scales and the shell must 
than the than the 


maximum weight. 


register more minimum and less 

In Fig. 51 is shown the tray used for conveying the 
gas checks to different parts of the machine shop as 
A handy stand, Fig. 52, has been fitted to th 
automatics to support the tray, Fig. 53, which holds the 
machined shell With this arrangement the oil 


from the blanks drains into the trough and through the 


required. 
blanks. 


pipe shown back to the automatic. 
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Draftsmen Who Ought To Have 
Been Machinists First 
By Joun R. GopFrreYy 
Once more we are in the throes of a discussion as to 
whether a draftsman should also be a machinist or should 
have graduated from the shop into the sacred precincts 
It is a subject which never 
and should be 


of the drawing office. 
grows old and which will 
until the drafting room can design machines and make 
drawings so that they can be made in the shop and re- 
For in too many cases 


discussed 


paired after they get into service. 
they have the habit of piling one piece on top of the 
other until it takes a whole machine shop to make even 
the simplest repairs. 

One of the worst offenders at the present time is the 
designer of automobiles, with all the real “innards” of 
the animal hidden in its dark interior in the fond hope 
that the owner will never have to treat it for colic or 
indigestion. 

After more or less intimate knowledge whereof I 
speak, I am convinced that no draftsman should ever be 
allowed to design even the simplest part of an automobile 
without first serving an apprenticeship in a garage or as 
a mechanician for some driver who is guaranteed to put 
any car out of commission in a fifty-mile run. <A few 
hours spent in thoughtful meditation lying on one’s 
back in a dusty road, with oil dropping in one eye, trying 
to get a square-end brake-rod pin through the three holes 
in the clevis and brake-rod, will give him a real apprecia- 
tion of the importance of little things that look insigni- 
ficant on the drawing board. 

Don’t think for a moment that I have reached the state 
of affluence which permits indulgence even in a second- 
hand flivver; but a more fortunate friend with a second- 
hand car of a well-known make allows me to do most of 
the work on it for the proud privilege of cranking his 
motor and riding on the driver’s seat when there is no 
one else along. And my observations are all first-hand 
impressions, unbiased by any theory except the vain notion 
that the question of possible repairs might well enter into 
the design before it becomes a piece of cold and irre- 


sponsive metal. 
Square-ENDED Brake-Rop Pins 


That brake-rod stunt is no dream. It actually hap- 
pened on a hot August day, and took a solid hour of 
utter discomfort trying to hold the pieces in line so as 
to enter the square-ended pin through the clevis and the 
brake rod. This looks easy enough on paper or even in 
the erecting shop, but when you lay under a car with 
your head cocked up like a turtle and try to do the work 
of three hands with only two hands available, it is more 
of a tragedy than it seems as I tell of it. A beveled 
edge on the end of the pin, or a rounded end, would have 
made it an easy job; but these little jobs are not always 
easy to do out in the country and mighty few tools 
to work with. 

Another interesting trick which is all too common is 
to line up the magneto, circulating pump and occasionally 
one or two other bits of apparatus on one shaft in such a 
way that it is impossible to take out any of them without 
undressing the whole side of the engine. Simple flange 
couplings, after the manner of the English method of 
putting up a pipe line, is mighty handy in cases of this 
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kind. We used to laugh at the clumsiness of the method 
as compared with our screwed-joint pipe line, but we are 
using it just the same where we ever expect to replace a 
valve or a fitting. A similar scheme applied to the afore- 
mentioned appurtenances of the automobile motor would 
save much unnecessary labor, and a huge wastage of pro 
fanity could be conserved for more urgent occasions. 

Then there is the nut with so little clearance as to 
make it impossible to use any but a special wrench; 
hand holes that look as though you could get at the whole 
works but which only uncover part of the innards—and 
it’s always the other one that needs fixing; belts that 
can't help rubbing on the edge, and throttle and spark 
connections that are so bent they refuse to lie still on 
the bench. 

But the crowning achievement of the nonmachinist 
draftsman recently came to light in connection with the 
car of ancient vintage before referred to. The clutch 
began to get uneasy at times and developed a rattle which 
was annoying to the sensitive ears of a chipping-hammer 
machinist. Then, too, it occasionally displayed a grasp- 
ing tendency that was annoying when the driver tried 
to ease it off in traffic or make a grand-stand finish ‘in 
drawing up beside the curb. 

So we finally decided that the clutch must come out for 
examination in order to determine just what sort of a 
malady had developed. If we had dreamed of the trials 
and tribulations that one insignificant-looking clutch can 
furnish, we should be minus a lot of experience but have 
several more square inches of skin and much more sleep 
to our credit. But once started there was nothing to do 
but pursue the quest to the bitter end, which meant in 
this case the rear axle of the car. 


DISSECTING THE WHOLE RUNNING GEAR 


We started hopefully at the universal joint under the 
floor boards and soon had it exposed to view. This de- 
veloped the interesting information that to all appear- 
ances it was necessary to pyll the whole running gear 
apart lengthwise to take this apart. This seemed so fool- 
ish we quit work at about 11:30 that night and then 
sought the agent the next day to find a short cut out of 
our troubles, But alas, there was no royal road. The 
design had been changed the next year so this could be 
exposed by taking only half of the car apart, but in 
our particular model it was necessary to take down the 
whole transmission box, jack up the car body, disconnect 
the whole rear axle and driveshaft and run the wheels 
out from under the car. 

But even this sounds easier than it is, for it meant five 
evenings of a hot week in July, including Saturday after- 
noon and Sunday, before church, ere we got the clutch 
out, the trouble fixed and the whole machinery back in 
place again. The whole trouble way that the balls in the 
thrust collar had worn flat and rattled when they were 
not acting as cams and grabbing the clutch. Repairs 
were cheap, so far as the actual cost for materials went. 
But we spent many precious hours, learned a few new 
and expressive cuss words, while the balls themselves cost 
but fourteen cents, 

It’s a safe bet that no draftsman who had ever been 
through such an experience as that would design a clutch 
that could not be repaired without taking the whole car 
apart to put in fourteen cents worth of balls. 

And the next Sunday it rained. 
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Ladders Made from Short 
Pieces of Pipe 


Herewith is shown a new form of ladder for use in 
boiler-erecting and car shops for men working on locomo- 
tives, boilers or cars. Two such ladders are often used 
with a plank reaching from one to the other for men to 
stand on. This type is considered the best, as it is strong, 
safe and economical. 

It is built of pieces of 21% in. 
long, which are generally too short for other pipework. 


11%4-in. pipe about 





BOILER-SHOP LADDER MADE OF PIPE 


The pipes forming the rungs are a little longer and are 
of 1-in. diameter. Sixteen 144x1-in. brass T’s are used 
in building this ladder, together with ei sht 5<-in. bolts, 
each of which goes through rungs and T’s. The ladder 
is hinged at the top as shown, and pointed irons are 
screwed in the pipe at the bottom. There 
to prevent uprights from sliding and the ladder from 
falling. 

This design is somewhat heavier 


is also a chain 


than the old wooden 
more solid 
K. Lona. 


ladder, but does not need any repairs. It is 
and is safer in every way. JOSEPH 
Renovo, Penn. 

Saving Undersized Taps 


Recently I came across a quantity of discarded shell 
taps that had worn undersize, although they looked prac- 
tically new. Measurement shewed that they were from 
0.002 to 0.005 in. undersize top, root and also the pitch 
diameter. 

As they were perfect threads, even if undersize, I looked 
around for a cure and found it in the following method. 

I assumed the tap to be symmetrically 0.005 in. small 
on the thread and turned an arbor of good machine steel 


mint TOQOUYALTOOOOAUOEOGAL ET EOAOOUSUOOAUUAOAADERNAOO ONE 


The 


Diameter o| 


or 3 per cent. nickel and ground it to a finish. 
diameter of the arbor I decided as follows: 
0.005 per in 


bore of tap amount the tap is small 


diameter of bore of tap. 

Heat the tap up to hardening temperature, insert 
arbor and harden in the usual way. It is an easy mat 
ter to bore the arbor out of the tap and regrind. Bore 


to a second standard. This means a second tap arbor, 
but they are cheaper than taps. 

It will be found that the tap has contracted on the 
arbor and consequently expanded equally between the 
flutes, bringing the lands or threaded portion up to 
standard size again. ARCHIBALD YOUNG. 

Luton, England. 
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Adjustable Bearing 
The illustration shows an adjustable bearing which | 


had occasion to make some time ago and which has proved 


very satistactory. 
The cast-iron housing A is bored out, tapered 3 deg. and 
both ends are thre aded Ls pit h on the outside. A bronze 


box # is fitted into the taper and undercut on 45 deg. 


both ends. Nuts are fitted to the ends of the housing and 


to the ends ol the bronze box, whi hy ls then spaced and 
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BEARING ADJUSTABLE ON A TAPER 


sawed into four sections. Pasteboard of the same thick 
ness as the saw is cut into the shape of the box and placed 
between the sections. A small counters 


a tit prevents the turning of the box, and a slot allows 


unk serew ( with 


movement longitudinally. 

By loosening and tightening the nuts one way or thi 
tightening 
the 


other the box is made larger ol smaller. By 


both nuts the sections of the box are forced against 
is obtained. 


LORCH. 


inner wall of the housing, and a solid bearing 
Chicago, Ll. HENRY 
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Remedy for Slippery Iron 
Plate Floors 


In one part of our shop we had installed a large area 
of sheet-iron floor-plates that were entirely satisfactory 
until the corrugations wore off, after which the smooth- 


worn plates gave considerable trouble owing to several! 
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nasty falls of the men that resulted—the trouble being 
enhanced because of the presence of considerable oil and 
grease. Roughening the plates by means of chipping was 
tried, but this could not be done very satisfactorily nor 
without excessive wear on the plates. 

It then occurred to us to try to corrode the plates 
slightly as often as necessary, to prevent them from be- 
coming too slippery. Since a deep rusting effect was 
not desired, because of excessive eating away of the 
plates, we arranged to take care ef it in the following 
manner: We take a small amount of powdered salam- 
moniac, which is used as a corroding agent in our work, 
and mix it up thoroughly with a jiarge quantity of fine 
sand. This mixture is then sprinkied over the floor so 
that all parts are covered and then the whole mass is 
watered, using an ordinary sprinkling can, and left to 
lie over night. In the morning the sand is swept up, a 
rust coating being produced by the action of the salam- 
moniae that will last for several weeks, after which the 
process is repeated. 

We found that this method involved less time and cost 
and was more effective in eliminating danger from slip- 
pery iron plate floors than any other of which we have 
heard. W. A. LAILer. 
Philadelphia, Penn. 
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Graduated Milling-Vise Jaws 

The illustration shows a pair of vise jaws for the hand 
miller. The one fastened to the stationary jaw is gradu- 
ated, as shown, and is convenient for approximate meas- 


urements. This eliminates the use of the pocket rule and 


GRADUATED VISE JAWS 


is a time saver in setting up for straight milling of rods, 
as shown clamped in position at A and resting against the 
stop B on the graduated jaw. GrorGe F. KUHNE, 
Kast Rutherford, N. J. 
oe 


Information Wanted on Limits 
in Cylinder Boring 

Perhaps some of the readers of your magazine are able 
to advise what is considered good standard practice with 
reference to the bore of steam cylinders. The steam 
piston is seldom made an exact fit to the cylinder. Fur- 
thermore, a steam cylinder is seldom bored perfectly 
round or perfectly parallel. What are the maximum and 
minimum limits permissible in the diameter of a piston 
for the following sizes: 3, 4, 5, 6, 7, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 30, 36, 42 and 48 in.? 
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What is the permissible distortion of steam cylinders 
corresponding to the above-sized pistons ? 

The character of the steam engine no doubt will some- 
what influence the permissible variation from standard, 
ns for instance, the high-speed engine practice may not 
require limits so close as a low-speed engine, or the 
permissible variation may be different for a vertical and 
a horizontal engine. 

Similar information applying to stationary gas-engine 
cylinders would be valuable. Rogert E, Newco. 

Holyoke, Mass. 
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A Combination Tool 


The pattern shop may be said to be a promoter of 
invention due to the frequence 
with which necessity makes its 
appearance within the pa‘tern- | 
shop door. Especially is this | 
with regard to the metal 
pattern department where irreg- | 
ular shapes and peculiar forms | 
are frequently encountered. ! 

The illustration shows an 1n- 
teresting tool IJ recently used. i 


true 





Having a number of brass pat- 
terns to with a 
boss, I used parts of the follow- 
ing combination tools to make 
6-in. scale, attachment 


change over, 


a gage: 





" 1] 
i 
will 

S411) 

—a : 
Bos 


for combination squares, the 
narrow blade of a double steel é BB 

= 
square and depth gage stock. & Z Py, 
Tha arr , ‘ . 7 » » " Z 
The narrow alot of the double KO / 2) | 
steel square, owing to the fact \ “is a 
that it was shorter, was used n Ti e 
in place of the scale that goes mn << brass 

Aare? 





\! 


A COMBINATION TOOL 


with the depth gage. Tools of 
this kind are frequently found of 
use in the pattern shop whereas 
in the more regular work of the machine shop they are 
seldom needed. A. KE. HoLapay. 
Naugatuck, Conn. 


Delivery of Small Shipments 


I wish to call attention to a plan we have just instituted 
in our shop, believing it may help others. On all express 
shipments going out “collect” we use a heavy white tag. 
On all express going out “prepaid” we use a yellow tag. 

This is to assist the express clerks in their work and 
to make mistakes It also conforms to the 
recommendation of the Interstate Commerce Commission. 
We believe that the adoption of this simple device saves 
time in our own shipping room and office, as well as all 


liable. 


less 


along the line, and perhaps saves annoyance to our cus- 
tomers at the other end. 

If all manufacturers used this white tag for collect 
shipments and the yellow tag for paid shipments—and 
used good heavy tags—less shipments would go astray. 

I also believe that a special class for freight shipments 
should be demanded by all shippers of less than carload 
lots. I would label this class the “yellow-ticket” class and 
include everything less than 500 Ib., making it optional 
with the shipper for lots over 500 Ib. The use of such a 
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yellow-ticket class would insure immediate delivery to 
consignee’s address by a reputable truckman. 

The railroad could in this way empty the greater part 
of its cars at once without the bother of storing the goods 
The consignee would get his goods 
It would do much to prevent 
It would simplify 


in the freight house. 
two to three days earlier. 
congestion, as it speeds up delivery. 
bookkeeping. 

The only objection might come from those running 
their own teams—but if they figure the cost of the time 
that the teams lose in waiting around the freight office, 
they also would consider this cheaper. L. F. Burr. 
Boston, Mass. 


Some BlacKsmith and Coppere- 
smith Art Work 


The American Machinist has from time to time shown 
illustrations of blacksmith work 
domestic art-blacksmiths. The 


show examples of both iron and copper artsmith work 


made by foreign and 


illustrations herewith 
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ART COPPERSMITH AND BLACKSMITH WORK 


made by B. Borden. blacksmith with the C. E. Lipe Co., 
Syracuse, N. Y. The large vase is about 9 in. high. It 
is made from a piece of boiler tube hammered all over 
and flared at the bottom for the base plate, which is 
The roses and poppies are forged from Nor- 
Over all this piece is about 18 or 20 in. high 


FIG. 1. 


brazed on. 
way iron. 
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and took about 18 hr. to make. The small vase is also 
forged from boiler tubing, and brazed. It represents 
with the roses about 9 hr. of work. The spray of wild 


briar at the base of the large vase was made in a couple 
The difference in color is accounted for by the 
the 


of hours. 
fact that it 
finished in dead black. 

The most remarkable piece of all is the small rosebud 


was sand-blasted, while two jars were 


to the right. This is forged from copper and the petals 

















FIG. 2. BACK OF BRIAR SPRAY AND COPPER ROSEBUD 


not brazed on. Anyone who has attempted 


to weld copper will appreciate what a difficult job this 


are welded, 


is, and furthermore the work was done with an ordinary 
blacksmith’s fire. 
forged copper work made by this artsmith, but at the time 
the and 2 
these more pretentious pieces were available. 
In Fig 
the clean 
appears In this illustration. 


New York, N. Y. 


I have seen several fine specimens of 


photographs were taken for Figs. 1 none of 


. 2 the back of the briar is shown so that 


The 


pray 
coppel rosebud also 


E. A. Dixie. 


welds can be seen, 


Good Effects of United Effort 


NS 


happenings of the last two vears 


The effect of the 
has been to emphasize the value of nationalism. Some 
of the lessons will do no harm if applied to more domes- 
tic and lesser ends. 

A workshop or manufacturing concern is a nation it- 
size but not in 
organiza- 


a small scale, reduced in 
compl Xity. The 
tion. and this includes all hands from top to bottom, is 


If department works against depart- 


self drawn to 
eardinal function of right 


unity of purpose. 
ment, if official refuses directly or tacitly to assist offi ial, 
then business cannot live. 

Interdepartmental jealousy and acute personal feeling 
must alwavs be held subordinate to the larger interests 
of the Fretted incommensurate 
sonal qualities, fatigue or long lead to friction. 
An attitude of obedience to orders, even if they break 


firm. nerves and per- 


hours 


the owners. is perhaps too common in large concerns. 
iciency are qualities of 


Technical competence and eff 
lovalty 


ereat value, but another impalpable quality 
whose assessment is less easy, is a priceless asset to any 
firm. And the fostering or cultivation of loyalty is not 
lost sight of by 

A disloyal or jealous individual, unwilling to sink per 


first-class managers. 


sonal grievance for the common good, who is constantly 
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finding affronts to his personal dignity, is a danger spot 
greater than poor equipment or more easily recognized 
material factors. 

Vital national need has served to show how a recog- 
nized common end may help in the stimulation of pro- 
duction and general good-will. It is hoped that the 
obvious lesson is being noted for the future. Interested 
in our work, we forget time; filled with the right spirit 
we suffer less fatigue. Not merely may longer hours be 
worked at a pinch, but the intensity of effort may be 
safely increased. It is more than probable that where the 
interests of workman and employer coineide, both hav- 
ing the same feeling as to the issue in hand, prosperity 
results automatically. 

It is certain that subordination of personal feeling 
and the cultivation of a spirit of loyalty is worth an 
effort. Many a man otherwise individually endowed 
lacks this feeling of team effort and thereby hangs more 
than one tale of nonsuccess. 

It is one of the defects of the large organization that 
the personal element of the ruler is less evident to those 
ruled. With invisible directors and unapproachable ex- 
ecutives, unaccountable trouble may ensue. It may 
broadly be stated that where those in authority are work- 
ers taking an active and visible share in the management 
the relations between all hands are happier than where 
the reverse conditions operate. This need involve no in- 
terference as between those to whom authority is dele- 
gated. The desirable spirit to cultivate is not so much 
a bargain at market rates as a feeling of loyalty akin to 
patriotic fervor. 

The distinction between salary and wages of staff and 
labor forces is certainly too marked in the majority of 
instances, Class prejudice, that bane of every reform, is 
stimulated and encouraged. The man believes rightly or 
wrongly that reward, other than that inclosed as bonus 
in- his pay envelope, is not bestowed for diligence. Te 
feels he represents just exactly the same asset as any 
pulley or machine tool, and no more. Tle is hired by 
the hour, paid exactly what he earns, and since this basis 
is set he does not feel the sense of loyalty that seems 
always the prerogative of the “staff.” 

To overcome the sharp distinction, to smooth the 
corners, is not an easy task; but nothing is beyond human 
ingenuity. The question of labor has to be faced, and 
it is certain that kindly human consideration is not the 
least asset toward improved relations. A. L. Haas. 

Tooting, England. 


29° 
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Acetyleme Torch Prevents a 
Long Shutdown 


A large municipal stone crusher had just started work 
in the morning when one of the men dropped a 20-lb. 
sledge hammer so that it fell between the jaws of the 
crusher. The belt came off and everything stopped. It 
was found impossible to release the hammer. An ex- 
amination showed that the way to get it out was to 
dismantle a goodly section of the machine and platform, 
which, it was foreseen, would take at least all of the day. 

One of the workmen suggested that we use a portable 
oxyacetylene outfit. The hammer rapidly melted away 
before the flame of the torch. In an hour and a quarter 
the crusher was at work again. 

Middletown, N. Y. Donatp A. Hampson, 
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Making Fish-Tail Cutters 
While with the Precision Tool Co., of Canton, Mass., I 
had a lot of fifty fish-tail cutters to make. The shop had 
no universal miller, so | made a simple device to twist 
the cutters cold. It did the job very nicely. The cutters 
were twisted as shown, the lines A giving the limits of the 
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twist. The ,%,-in. holes B were 5 in. apart, permitting 
the two pieces of drill rod to straddle the flat. After 
twisting, the cutters were hardened, ground on centers, 
then the extra length ground off and the V ground. 
Boston, Mass. J. J. McHenry. 


Punching Springs with Hamd- 
Operated Pumch and Die 

A number of flat steel springs had to be punched as 

shown at A. Not having a small punch press, we de- 

cided to make a punch and die as shown in the sketch B. 

The base with the die is held in the vise, and the punching 

is done by hitting the upper end of the punch with a 
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HAND-OPERATED PUNCH AND DIE 
machinists’ ordinary hammer. The lower end of the 


punch is of course hardened, while the upper end may 
be left soft to prevent cracking. J. LIMBRUNNER. 
Shelton, Conn. 
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Universal Drill Jig for Small 
Shafts 


Having noticed descriptions of a jig for drilling 
<otter-pin holes in small shafts—by W. Burr Bennett on 
page 428 and by Francis J. Dittmar on page 732—I wish 
to submit one of my design, which proved successful. 

When this jig was constructed, there were between 700 


and 800 individual jigs, many of them duplicates on 
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ONE JIG THAT REPLACED SEVERAL 


different drawings, which were retired from active service 
and later scrapped, as it was found that these universal 
jigs could handle to much better advantage all shafts 
from %, in. to 1 in. in diameter. 

The illustration shows clearly how the jig 
adjustable to any shaft within its range and to any dis- 
tance between centers of the holes to be drilled. Par 
ticular attention is called to the scale embedded in one 
side of the jig. This scale is so placed that the right-hand 
edge of the movable bracket indicates the distance between 
centers of the drill bushings, thus eliminating any neces- 
sity of measuring or calipering when setting up for an) 
particular job. 

As the drafting department has standardized the drill- 
ing size for cotter pins, but four sizes of shp bushings 
are required to drill any shaft between ¥% in. and 1 in. 
L. L. Donpps. 


is quickly 


in diameter. 
East Pittsburgh, Penn. 
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The Small-Shop Notebook 


The small-shop notebook, besides being an excellent 
topic, as Mr. Van Deventer has proved, is something that 
every enterprising mechanic should build up for himself. 

In the shop we are constantly seeing things that it 
would be well to Unless such matters are 
noted or otherwise firmly impressed upon our minds, they 
will be almost immediately forgotten. Also, the man who 
has not cultivated the habit of looking for these things 
will not see them and learn. 


remember. 
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The man who builds up a notebook not only cultivates 
the habit of looking for the various interesting shop pro 
cedures, but in jotting them down he more firmly plants 
these things in his memory, the book serving to hold all 
the details that would be hard to remember. 

[ distinctly recall an instance in my shop career when 
the value of the notebook was conspicuous through its 
absence. I had previously used chucks for turning oval 
shaped pieces in the lathe and had had ample oppor 
tunity to examine their principle and construction. How 
ever, | was disinterested, and the knowledge gained was 
simply how to use them. Later, when working in a shop 


where I was the sole mechanic, the superintendent eX 
had 


Had I previously 


pressed a desire to have me build such a chuck. I 
to admit that I did not 
possessed a notebook, I could have added a little to my 


know how. 
reputation on this occasion. 

To get the most value from the notebook the mechani 
The 


upon a scrap of 


should not stand by and merely copy a device. 


simplest memorandum should be made 
paper immediately and the papel placed in a 
will call attention to 


The subject should not be examined too closely, 


por ket. 


where it itself in the evening at 
home, 
as it is best to do a little thinking before putting it in 
the book. This practice tends to develop the fac ulty 0 
thinking and at the same time impresses the matte: 
firmly upon the memory. Also, when putting the idea 
in the book in this manner, the original may be improved 
upon, In fact, it is that 
not suggested. If when trying to remember certain points 


fails, it 


seldom solme lmprovement is 


or to dope them out, the mechani« will be in 


teresting the next day to see how the other fellow did it. 
The value of the shop notebook as an edueator is hard 
to beat. GusTaAve A. REMACLE. 


Newark, N. J. 


The Advantages of Machinist 
Draftsmen 
While the subject of machinist draftsmen has been dis 
cussed many times, the need for a sensible understanding 
Mr. 
31 states that the machinist draftsman who has ac 


of the case is more necessary than ever. Badge on 
page 
tually built machines will in general be a profitable man 
to have on the board: more so in fact than the strictly 
theoretical 
knowledge of machines less strenuously. 

The draftsman creative, but the 


could be several times as productive if the draftsman’s 


creative draftsman, who has imbibed his 


may be machinist 
creations were practical, if they had correct dimensions 
and were not changed before the lot was well started. If 
anyone doubts this let him get inside figures on the cost 
of drafting-room errors, the cost of changes due to im- 
proper or impractical design and other faults which lie 
all too heavily at the door of the drafting room. 

There can be little doubt that the draftsman who ha- 
had shop training will draw fewer pieces which it 1- 
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impossible to machine, than the man who does not know 
the limitations of shop tools. All machinists will not 


make good draftsmen any more than all draftsmen will 
make good machinists, nor do all of them want to be- 


come knights of the pen in spite of clean hands, flossy 
clothes and a salary instead of wages. But it is far more 
important for the draftsman to know shop work, not to 
change his occupation, but to make him a better drafts- 
man. FRANK Hupson. 
New York City. 
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Design of Holding Jaws 


“hold-downs” 


385 and 


I have noticed several lately in the Amer- 
ican Machinist. 387, Vol. 44, 
ure open to criticism, as are both of those advocated by 
Mr. Beuter, on page 1002. In Figs. 1 and 2 are seen the 
hold-downs shown by Mr. Beuter. The ones previously 
described are similar to Fig. 1. 

Both of these shapes have been tried in the shop where 
I am employed, The kind illustrated in Fig. 1 will work 
fairly well, but that in Fig. 2 is very unsatisfactory. The 
used Fig. 3, is efficient. The 


Those on pages 


style at present, seen in 


uit : 


id 
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FIGS. 1 TO 7. TYPES OF HOLDING JAWS 


the thickness of 
The amount 


hack side is straight for about one-half 
the piece, the remainder being at an angle 
of this angle is immaterial, but it should not be less than 
2 deg. 

A good emergency “hold-down,” which may be made 
in a few minutes from an odd piece of cold-rolled steel, 
is illustrated in Fig. 4. Shapes that will hold work success- 
fully are shown in Figs. [ have seen a number 
of both shapes in use, but the one in Fig. 6 is apt to mar 
the work if much pressure is applied. Those shown in 
Figs. 1 and 2 are not good, because the pressure is not 
applied correctly. It should not come at a point lower 
than the line AB, Fig. 3. In use, Fig. 1 will rise till 
the whole angular is in contact with the vise jaw 
before it begins to “bite,” and by that time its holding- 
down powers are slight, as a glance at Fig. 7 will show. 

As a test of the holding-down powers of various styles, 
try the following: Place a piece of work between two 
hold-downs, as in Fig. 7, and try to remove the parallel 
( after tightening the vise jaws. When using hold-downs 
similar to those in Figs. 1 and 2, it will usually be found 
a simple matter to push out the parallel C, which will 
leave the work suspended between the hold-downs. But, 
on the other hand, if this test is made with the hold- 
downs shown in Fig. 3, it will be found hard to remove 


5 and 6. 


side 
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the parallel, and upon removal, the work and hold-downs 
will drop to the bottom of the vise. This proves that the 
jaws in Fig. 3 have holding-down power far in excess of 
those illustrated in Figs. 1 or 2. H. M. Darwin. 

Greenfield, Mass. 

& 
Measuring Screw Threads in 
the Small Shop 


After reading John H. Van Deventer’s article on 
page 1063, Vol. 44, I am led to tell how we do thread- 
cutting in cases where extreme accuracy is required. 
We do considerable work of this nature, such as jig and 
fixture parts, gages and so on. 

Bolts and nuts for jig or fixture parts must be right 
to assure that they will function correctly and continue 
in use without frequent adjustments and repairs. Gages, 
must be as accurate as they can be made, 
The idea of producing a thread form so the gage will 


of course, 


“shut out light” is no accuracy at all, and for this 
reason—unless the face line of the gage corresponds 
exactly to the longitudinal center line of the work the 


thread, whether true or not, will show “off.” 

If the gage be made of stock it must be held 
exactly perpendicular to the center of the work or the 
thread will heavy at the top, or at the bottom 
(root), according to whether the gage is inclined toward 
or from the user; here is a good example and proof— 


sheet 


show 


take a lathe center, hold it up to the light and try it 
with a center gage; slightly incline the center gage first 


toward vou, then from you, and see what you will get. 
This little experiment will show, quickly and clearly, 


the point 1 wish to make. 


The method sometimes used of first inclining the gage 
toward you, then moving it until it inclines from you, 


is wrong; for how can you keep the gage true with the 
longitudinal center line? 

Perhaps the shortest way to the end of this article 
would be to take a screw as an example, and carry it 
through to completion. I am considering an adjusting 
for a small, full automatic internal bench grinder 


screw 
of our own design and make. The screw is ;% Im. in 
diameter, the threaded portion 3 in. long; single square 
thread, sixteen to the inch. Two are required. For this 


we choose our newest and best lathe. 

The centers are lined up with an indicator and test 
bar; the test bar being reground for this particular job. 
After the first line-up the test bar is turned end for 
end, and the line-up proved again; the reason for 
turning the test bar end for end and realigning the 
centers is to see what variation there is between the 
live and dead centers: also to see if the tailstock spindle 
varies any when it is moved outward. It must be re- 
membered that the centers in the test bar may be slightly 
at fault; if so, this turning of the test bar end for end 
will show the error. 

The test bar must be of the same length as the piece 
to be threaded, so the tailstock need not be moved, and 
the tailstock spindle will be locked at the same point 
in its length for both the test bar and the work. After 
we are satisfied as to the truth of the centers we grind 
and set the square thread tool as accurately as possible, 
and thread a “test piece.” 

When this test piece is threaded full depth it is turned 
end for end, and the tool being left set for full depth 
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of thread, a cut is carefully run from this end. This 
is the test cut and proves the setting of the tool. 

The test piece is shouldered at each end for the driving 
dog, the thread being cut on the central portion, which 
should be of the same diameter as the work. The lead of 
the thread is measured with an inside micrometer between 
a ground parallel clamped to the lathe ways, and a 
cupped-head stop screw is tapped into the carriage on 
the tailstock side. 

If everything goes right up to this point the test piece 
is removed and laid aside. The piece to be threaded 
is turned down 0.0015 in. under size, placed in this 
prepared lathe and the thread cut; the depth being set 
on the crossfeed screw and being 0.002 in. less than 
full depth. The stop is then adjusted to this setting, 
the tool backed out and successive cuts taken until the 
crossfeed comes into contact with the stop. 

Then, having an allowance of 0.002x2 in., or 0.004 in., 
a variation of the three-wire system is put into use to 
measure the diameter at the root of the threads; only 
three square pieces are used, ground to size, and coming 
flush with the top of the threads when the latter are 
full depth; the reading of the micrometer over these 
three pieces shows exactly how much stock remains to 
be removed. Each cut now must be regulated carefully 
until the screw is properly cut; that is, until the three 
square test pieces will slide freely under the micrometer 
when the latter is resting on the top of the threads. 

Going back, for a moment, to the test cut: it must 
be remembered that if the tool shows an error when the 
test piece is turned end for end the apparent error is 
twice the actual error, and so an adjustment must be 
made equivalent to one-half the apparent error. This 
adjustment is made by means of the screw of the com- 
pound rest in connection with the crossfeed 

At the same time, of course, no dependency for accuracy 
screw of 


screw, 


is placed on either the crossfeed screw or the 
the compound rest. If either is accurate it is probably 
by accident. These screws are used simply to move the 
tool to and from the center of the work in the case of 
the crossfeed screw, and to advance or retard the tool 
in the case of the compound-rest screw. The thread 
tool, whether for square thread or for some of the 60-deg. 
threads, is ground all over, the shank being surfaced 
true, or fairly true. , 

After being ground as nearly true on the cutting edge 
as possible, it is tested for truth by being placed on a 
surface plate upon which two parallels are fixed per- 
manently at right angles. The shank of the tool bears 
against one, while the cutting edge is brought against 
the other, 

The smallest possible amount of 
rubbed on the cutting edge and a piece of paper is then 
drawn through between the parallel and the cutting edge ; 
any variation out of square will then readily show on 
the paper. The tool may then be replaced and the high 
side “favored” in grinding. 

When setting this tool a square is used to square 
between the side of the work and the shank of the tool. 
However carefully all this has been done, some slight 
adjustment will most likely be necessary when the tool 
starts the cut—that is, as shown on the test cuts. 

Tools for any of the 60-deg. threads should also be 
machine-ground all over if you are using a forged tool. 
A Rivett-Dock or a Pratt & Whitney thread tool are 


Prussian blue is 
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good devices to use here, but we ourselves use a forged 
tool. 

After the shank is surfaced true, the tool is placed in 
the grinder vise, right side up; the vise is turned to 
30 deg., 
above the center of the grinder spindle and the first side, 
called “A,” is ground. Notice the letters used to des- 
ignate each grinder cut, for they must be referred to 
When side “A” has been ground 
the vise is turned to 30 deg. in the opposite direction, 
and the side “B” is ground; this completes the 60-deg. 
angle. Now the table of the grinder is lowered to 7, in. 
below the center of the grinder spindle and the tool is 
set upside down. While this leaves the vise still set for 
grinding the “B” side, a test cut is tried over the “A” 
side. This cut must be light; a 

By setting the tool upside down the eut is reversed, 


as near as possible, and the table raised ', in. 


again in the proof grind. 


bare scrape. 

as will be readily seen, while the setting is transferred 
to below the center of the grinder spindle, to maintain 
When the tool shows 
to the surface plate 


the original clearance of the tool, 
true in the grinder it is 
and tested in a way similar to the test for the square 
thread tool, only a center gage is placed flat on the 
parallel at the cutting point. rubbed a little 
Prussian blue on the point of the tool, a piece of paper 
is drawn through, first on one side then on the other; 


removed 
Having 


the center gage is then turned over and tried again to 
the true; otherwise the 


procedure is the same as for the square thread tool. In 


see if center gage itself Is 
all cases vou may expect to make some slight, final adjust- 
ments of the tool while threading the test piece. 


A too] ol 


light and carefully 


used and all 
made so the tool will not 
the true thread. If 


ea difficult matter 


should be 


first-class quality 
cuts be 
cutting 


require regrinding while 


it does require regrinding, it will not 
to reset it have the true thread deep 
enough to serve as a The thread may be tried for 


if you already 
wage, 


form, although this is not necessary, by placing the gage 


on a parallel in a flat position and rolling the screw 
against the side of the parallel. Allow the gage and 
the screw threads to mesh, using a little Prussian blue. 

The height of the parallel should be the radius, or 
one-half the diameter of the screw, minus one-half the 
thickness of the gage, 1 order that the center of the 
screw and the gage may be true in the same horizontal 
plane; attention should be paid to this. If a thread is 


developed by a first-class workman in the manner stated 
it will be as true as it can be, or needs to be made, 
Another point where Cs pee ial care should be used is 
in making the test cuts: it is hardly to be expected that 
the tool will show O. K. in the first 
or the second trial, and a little patience will be worth 
considerable. It may be necessary to make six or eight 
trials before the lathe is ready to begin a real thread 


every respect at 


cutting job. 

After the screw is 
cutting is concerned, it should be 
so much as a sizing operation, to produce a good finish. 

The lap used is sometimes made of brass or hardwood 
and charged with flour emery. The brass lap is round, 
while the wooden lap is flat, like a chaser. The thread- 
ing tool is ground in a vise in a tool-grinding machine, 
so the cutting edge may be as nearly square as possible. 
Since the compound rest is set at 30 deg. all necessary 
adjustments, as shown when the test thread is being recut 


far as the thread- 


lapped lightly, not 


finished, in so 
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from its reverse end, are made by tapping the shank of 
the tool in the required direction and advancing or re- 
tarding the tool by means of the screw of the compound 
rest, during which adjustment the lathe must be stopped. 

It will be noted, also, that any error in the thread 
form will be shown when the test piece is reversed, or 
turned end for end. All that has been said above about 
cutting the square thread applies equally to any other 
thread in general use. 

Precision thread-cutting is something wherein the 
skill resulting from practical experience discounts all 
the instructions that could be written. In the foregoing 
I have endeavored to be explicit, yet as brief as possible, 
giving all vital points and leaving out all things the 
ordinary lathe hand is supposed to know, 

In the method given here, as in everything else re- 
quiring a high degree of accuracy, extreme care is the 
price of a first-class job. J. B. Murpuy. 

Plainfield, New Jersey. 


Fitting Flywheel Keys 


Qn page 1087, Vol. 41, are shown some of the diffieul- 
ties one must contend with when keying flywheels to 
engine shafts. The flywheel hubs are of two classes: 
those that are solid and those that are split and clamped 
Iy two or more bolts to the shaft. It is with the latter 
that a lot of these troubles can be eliminated. First the 
hub should be bored to fit the shaft closely. This is ae- 
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complished by inserting four iron wedges on opposite 
sides of the hub as shown in Fig. 1. These wedges should 
not be removed until the flywheel is in proper position 
on its shaft, when solid rims and split hubs are used. 
The keyways should be kept close to the required dimen- 
sions in both hub and shaft. The key under discussion 
is to fit sidewise only. This is made split, or in two pieces, 
the thin key being one-third the thickness of the thick 
key with a taper of one-eighth to the foot. This is shown 
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in Fig. 2. This key can be fitted and removed without 
any special tools. If both keyways are of the same width 
and cut true to the axis of the shaft the key requires 
practically no fitting whatever. 

I have used this style of key for flywheels with keys 
from ¥% in. wide and 34 in. deep to 134 in. wide and 1% 
in. deep—that is, the keyway was one-half the depth 
of key in the shaft and hub. I have never had any 
trouble with this style of key. At first I used to dowel 
them, fearing that they might work loose, but further 
experience showed this to be unnecessary. I have used 
this method on gas-engine and steam-engine flywheels 
for ten years without any trouble. 

In regard to finishing ordinary flywheel keys from the 
rough forging, or reducing oversize keys, the disk grinder 
has everything “stopped.” Keys ought to be drop forgings 
instead of being milled from the selid as is usual. A steel 
of 45 point carbon is commonly used, but where there 
are severe stresses good tool steel should be employed. 

Brooklyn, N. Y. G. STROM. 


Blueprints Without Tracings 


For making blueprints from pencil drawings as dis- 
cussed on pages 803 and 960, Vol. 44, I make the draw- 
ing on a good grade of light-weight unsensitized blue- 
print paper with an H or HH pencil. This paper has a 
smooth, flat surface, stands erasing well, is cheap, and 
makes good prints on sun or electiic paper. 

Use black carbon paper, face side up, under the draw- 
ing, and main outlines or any svecial features can be 
shown up as clearly as if inked in. Dimension lines can 
he made without carbon, and will be fainter than outlines, 
and so different in appearance that it is easier to read the 
prints than where all lines are of the same density. 

For typewritten bills of material, drawing lists, speci- 
fications and price lists, use the same paper with black 
ribbon and black carbon, and the prints will come out 
very good. F. A. Dew. 
Pomona, Calif. 
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Carbonizing Small-Shop Steels 


Recently an incident occured in a small shop that 
brought to mind Mr. Van Deventer’s article on page 
89. Vol. 44. 

It is usually necessary in the small shop to wait until 
nough pieces accumulate, to fill one of the cast-iron boxes 
such as is shown on page 489. As is often the case in 
these days of rush and bustle in getting out tools, a few 
sinall pieces had to be pack-hardened immediately. 

The pieces were packed in a tin box that had previ- 
ously contained hand soap and put through the usual 
process. Excellent results were obtained in this manner, 
The tin cover served to keep in the necessary gas and the 
tin box was so thin and light in construction that the 
pieces were hardened to the required depth with a mini- 
mum amount of gas. There was also a saving in the 
time required for packing. 

Being light in construction, these tin boxes cannot 
absorb much of the free carbon, the pieces therefore 
getting the beneft. The boxes can only be used once. 

Newark, N. J. Georce A. REAMER. 
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The Problem of Hiring Men 


In spite of all that has been talked and written, the 
methods used in hiring men for large corporations too 
often belong to the dark ages. If anyone has doubts on 
this question, it is only necessary to visit»-some of the 
so-called employment bureaus-or offices and apply for a 
job. Even those applying for “positions,” as draftsmen 
and foremen prefer to call them, meet with the same 
unintelligent treatment in many cases. 

Men are too often herded together in small waiting 
rooms, subjected to petty annoyances of office boys, and 
finally put through a cross-examination that would do 
credit to an inquisition. Family affairs, political prefer- 
ences and religious convictions are all pried into by 
employment agents who have no conception of the real 
requirements of employees to produce economical work. 








Too many employers still cling to the mistaken notion 
that they are philanthropists and that employing a man 
whose labor will add to their profits is an act of charity. 

The employment of men, which is the buying of labor, 
is just as much a problem for study as the purchasing of 
material, and in many cases it is even more important. 
Personal prejudices as to the color of the hair, the choice 
of language or the kind of necktie have no place in the 
employment office. The changing of men is an expensive 
operation, and it should receive far more consideration 
than is usually the case. Getting the right man for the 
place is seldom easy, and it is made far more difficult by 
the czar-like attitude of some men who hire employees 
for large firms. Neither these men nor the heads of such 
firms ever know to what extent the shop output is lowered 
by this kind of hiring. The best men resent such treat- 
ment and only take a job in a shop of this kind from sheer 
necessity. The actual money loss is far greater than we 
realize. 

This loss has assumed almost unbelievable figures if we 
take into consideration the lowered production when an 
expensive machine stands idle or a new man is getting 
accustomed to it. Then too much actual damage to ma- 
chines can be readily traced to new men, and this often 
amounts to far more than the increase in wages which 
would have kept them satisfied for a long time to come. 
And consideration counts as well as wages. 

Some of the larger and more advanced firms have made 
creat this direction and found it a 
very profitable investment. The employment bureau in 
such cases is handled by a high-salaried man with a 
The right men 


progress in have 


broad grasp of the principles involved. 
for this kind of work are not easy to obtain, as it requires 
a wide experience in handling men, a knowledge of the 
principles of production «and a much broader and more 
human interest than we find in most workers in this po- 
sition. It may even afford opportunities for men and 
women trained especially for this kind of work. 

It is never a position to be intrusted to a cheap clerk 
or to anyone who cannot rise above personal grouches. 
The voice with a smile wins in this capacity. 
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An Era in Aviation 


The general preparedness program carries with it an 
appropriation that is evidently trying to make up for 
lost time in the development of aviation in this country. 
The amount appropriated—which will probably be about 
$20,000,000 in contrast with $2.500.000 last 
enormous that we are apt to underestimate the task it 
attempt to 


year Is sO 


imposes on those in authority when they 
spend this amount intelligently and for the best interests 
of all . 

Qur governmental neglect of past, 
coupled with the deterrent effect of th that 


has burdened our courts for several years, has limited our 


concerned. 
aviation in. the 
litigation 


experience in actual aéroplane work to an alarming ex- 
tent. In fact it may be said that our experience in pro- 
ducing aéroplanes in quantities that at all approach a 
manufacturing basis is limited to that of supplying ma- 
chines for use in the present war in Europe. 

fiving fields, 
The fields and the men 


The development of aviation 
aéroplanes and men to fly them. 
can be easily obtained when the machines are available 
in sufficient quantities and with proper equipment. Not 
that aéroplanes cannot be made in fairly large quantities 


requires 


if all makers were given the opportunity to supply their 
particular make of machine, but this would mean a great 
variety of both planes and motors, with the added expense 
of maintenance, not to mention the increased difficulty 
and danger of operation. 

The engineering of aviation has not yet reached the 
point where many details can be standardized, unless it 
The known 
as the Deperdussin, or more commonly the “Dep,” seems 


he the use of one method of control. form 
to be the general favorite and is being used on many 
machines. 

Plane construction has made a marked advance in the 
last two years and is fast assuming manufacturing pro- 
portions: this also includes the body or fusilage, the land- 
ing gear and motor All have made rapid 
progress In spite of the constant demand tor larger and 
Motors have been much improved, but 


mountings. 


faster machines. 
the constant demand for more and yet more power has 
made this a more difficult problem. The jump from the 
old thirty-horsepower Wright to the three hundred-horse- 
Curtiss, 
more difficult problem than it appears on the surface. 
The motor situation is likely to improve in the near 


power in a single twelve-cylinder motor, is a 


future, as several well-known firms are taking it up. 
Some of these firms have a large automobile experience 
behind them and have also the advantage of a_ well- 
organized and well-equipped manufacturing department. 
With this experience and organization they are not likely 
to make the manufacturing mistakes made by some of 
the exclusive aéroplane-motor builders. This combina- 
tion will enable the automobile-motor builders to build 
aéroplane motors at a much lower price than the six to 
eight dollars a pound charged in some cases by other 
The price 


builders. per pound is not a safe unit of 
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measurement, unless we use it in connection with a 
similar product; but when we find motors of less than 
140 horsepower selling in the neighborhood of $4,500, it 
indicates that an increase in production and a correspond- 
ing reduction in cost is necessary. 

There are more problems in the design and construc- 
tion of an aéroplane motor than appear on the surface. 
It must be as light as consistent with safety and dura- 
bility, but on the other hand it must withstand greater 
punishment than any other type of motor. Unlike the 
automobile motor, it must run at full speed and maximum 
power nearly all the time; there is no slowing down or 
stopping for traffic officers or idling along at a fraction 
of maximum power at any time. 

Then there are the accessories that are almost as nec- 
essary as the machine itself, as in the case of the auto- 
mobile. Most important of these accessories are the 
tachometer, barometer, clock, synchronized drift set, 
angle of incidence indicator, air speed indicator and wire- 
less set. Most of these should be part of the regular 
equipment of every machine as being necessary to safe, 
intelligent flying. The stabilizer, while not an absolute 
necessity for flying, is such a valuable device that it is 
difficult to consider a machine really complete without 
it. It is not only a safety device that prevents many 
accidents to both the aviator and his machine, but it is 
an invaluable aid in bomb dropping, in taking photographs 
or observations and in many other ways. 

As before stated, standardization is difficult at this 
time, and yet we should begin working with that end in 
view. A man who can fly one machine should be able 
to handle another with no more trouble than a motor- 
truck driver changes from one make of truck to another. 

This is particularly necessary in view of the devel- 
opment which is promised by the new appropriation. The 
plan, it is understood, calls for thirty-six squadron of 
air craft, each squadron to consist of twenty-four ma- 
chines. Even this will give less than a thousand aéro- 
planes, but is such a tremendous increase as to be par- 
ticularly gratifying at this time. But it also emphasizes 
the necessity of standardization by different makers so 
that, while retaining any special good points due to their 
design, their machines can be flown by those who are 
familiar with standard machines. 

These details are merely cited to indicate some of the 
problems that confront those responsible for the expendi- 
ture of the large sum that has been appropriated. The 
question of first cost is not the only consideration, for 
builders must be encouraged to develop not only their 
machines, but their manufacturing facilitites as well. All 
orders at high prices should be given with the understand- 
ing that future orders should be filled at a more rational 
cost, based upon modern manufacturing methods. Un- 
less this is done we shall continue to pay too much for 
aéroplanes, and production costs can be redvzed here as 
elsewhere. 

These and many other questions are difficult to solve 
with any data or experience we have at hand. The best 
available engineers should be freely consulted and be 
made to feel their responsibility in assisting decisions. 
While this is not so spectacular as deeds of heroism on 
the battle field, the engineer who assists in the safe and 
economical upbuilding of our national defenses is just 
as truly patriotic. There is no higher form of patriotism 
than serving one’s country honestly. 
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Universal Military Training 


If any one has been disposed to doubt the profound 
influence that the European War has had upon American 
thought and purpose, he must now be convinced. On 
Aug. 1, 1914, hardly a voice could be found that dared 
to speak in favor of compulsory military training in the 
United States. Two years later the business men of 
the United States have overwhelmingly voted in favor 
of universal military training. This overturn in belief 
is sufficient to mark an epoch in our national life. 

A committee of the Chamber of Commerce of the 
United States drafted into ballot form this referendum 
report: 


The committee, recognizing military obligation equally 
with the civic obligations as a fundamental duty of democratic 
citizenship in a republic—and to establish a system which will 
affect every man alike—recommends that universal military 
training be adopted as a fundamental democratic principle of 
our military policy, and be enforced by law to furnish ade- 
quate land, sea and industrial forces in peace and war. 


The result of the ballot gives 889 votes in favor and 
only 56 opposed. The organizations in twenty-six states 
voted unanimously in favor; in sixteen other states the 
vote was overwhelming, though not unanimous; five states 
failed to vote; in only one state—Alabama—was the vote 
against. Such a disclosure of public opinion on ques- 
tions of this kind is without precedent in the United 
States. 

It must be remembered that this expression comes from 
conservative men who will be closely concerned with pay- 
ing the costs and meeting the economic problems that 
any system of universal military training must impose. 
Congress has acted to increase the standing army, to 
provide additional equipment for its use and to accel- 
erate the work of developing an adequate navy for the 
defense of our coasts. 

The fortifications appropriation bill also carries a large 
sum of money for the increase of our coast defenses. 
Still another bill among those which can properly be 
considered the preparedness program is 
ihe one providing for a national council for defense. 
This’ organization when perfected, in connection with 
the Naval Consulting Board, will provide the means for 
studying and developing the possibilities of industrial 
preparedness. It is earnestly hoped that there is yet 
time to introduce into the business of the present Con- 
gress a bill drawn with great far-sightedness to provide 
for universal military training and have it enacted into 





as a part of 


law. 

It is probable that the business men who have regis- 
tered their opinion through this amazing vote are not 
unmindful of the benefits of proper military training in 
turning out better balanced and more self-disciplined 
young men. Correspondents in our columns have fre- 
quently referred to this during the past few months. A 
sane system of compulsory military training like that in 
force in Switzerland or Australia should bring nothing 
but good. 

It is pointed out that homicides are fewer per thou- 
sand of inhabitants in all of the countries that have 
compulsory military training than in the United States. 
It is also maintained that this same compulsory training 
is a powerful factor in developing skillful industrial 
workers from the green boys of the country and the 
untrained lads of the city. 
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Shop Equipment News 
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Cone-Driven 16-Jn. Lathe 


This lathe recently brought out by the Axelson Machine 
Co., Los Angeles, Calif., is built for heavy duty, as are 
most modern lathes. It has a four-step cone pulley, single 
back gears and quick-change gears. Particular attention 
is paid to the spindle and bearings, which are of bronze. 
The spindle is turned from the center hole, so as to in- 





enables the tap to cut with a shearing motion, and the 
angle deflects the chips so that they curl out and ahead 
of the tap and do not collect and break up in the flutes, 
obviating the tendency to clog. The taps do not have 
to be backed out frequently on deep holes to clean the 
flutes from collected chips. The decided hook to the 
cutting edge causes the tap to work very freely and make 
clean, sharp threads. The balance of the threaded por- 
tion of the tap acts as a lead screw, 





without any cutting action of its own, 
and tends to hold the work true to 
lead. By using only two or three 
shallow flutes to the tap, instead of 
four, little stock is removed, and the 














tap is very strong. 

If it should break, either from care- 
lessness or unusual condition of stock, 
it will only chip off the sharp cutting 
edge, which can be easily reground. 
It is said to cut close to size and hold 
its size well. 

The gun tap is ground on the angular 
cutting edge instead of in the flutes, 


and can be reground until there are 
only two or three full threads left and 
still maintain its size, 


A single gun tap is recommended in 








CONE-DRIVEN 16-IN. LATHE 


many places where two and three taps 


used successively have been required, 
permit 


rear 27%,x3%; 
in diameter, 
including 


ae | as its free cutting qualities 


working under difficult conditions and 


Swing, 17% and 10% in.; bearings, front 2}2x5%, 
ratio, 9.6 to 1; tailstock spindle diameter, * in.; lead screw, 1,4 in 
pitch; spindle speeds, 6.67 to 350 r.p.m.; threads, 32 changes, 3 to 46, 


11%; weight, 6-ft. bed, 2,400 lb.; extra weight per foot, 110 lb 





sure an even thickness of wall and be in running balance. 
The apron is of the double-plate pattern, has an inter- 
locking device between the feed rod and lead screw and 
a reverse for all feeds. There is an automatic stop for 
the feed rod, and a chasing dial for thread cutting is 
provided. The main dimensions are given under the 
illustration. 


ns 


BS 
The “Gun” Tap 
The new style of tap is familiarly known as the “gun’ 
tap because it shoots the chips ahead of the tap in long, 
unbroken curls. Its chief claim of excellence is in its 
construction at the point, the cutting edges being ground 
at an angle to the axis of the tap, as can be seen. Thi 


> 

















TAP. THAT HAS A SHEARING CUT 


in tough materials. It is commonly 
reported that 90 per cent. of taps break in use, and this 
form has been developed ‘with the aim of making a 
tap that will wear out before it breaks. It is made 
by the Greenfield Tap and Die Corporation, Greenfield, 
Mass. 


Plain Horizontal Grinder 


This machine is of convenient size, 10x31 in., for a 
large range of plain grinding work. The 
operated by means of a screw with a graduated collar. 
A special nut makes it possible to take up all backlash 
in the screw. The ways, protected by metal guards, 
are solid with the column, making a rigid construction. 
The table is operated by means of a graduated-collar 
crew and has adjustable stops. The table ways are 
protected and have ample means for oiling. The front 
end of the headstock spindle is threaded for a chuck or 
faceplate. It also has a taper hole for a center. The 
spindle runs in adjustable bronze bearings. The head- 
stock is secured, to the table by a tongue fitting the T-slot 
of the table and by two clamping bolts. The tail spindle 
is also of tool steel, hardened and ground. The sliding 
spindle is operated by a lever for the quick placing of 
work. The are of box construction, 


crossfeed is 


base and column 
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with closet for tools, Additional accessories, such as advantage with armatures having bearings of different 
universal headstock, table for taper grinding, chucks, — sizes on each end. 

internal-grinding attachments, faceplate and steadyrest, The wheels on the right control a set of wheels that 
are furnished only when they are especially ordered. operate the balancing member. This construction makes 
it unnecessary to stop the machine to secure any amount 
of correcting unbalance, though of course the machine 
must be stopped for adjustment of the angular position 
of the rotor with respect to the balancing member. With 
spring chucks this is a matter of only a few seconds. The 
underlying principle is of course exactly identical with 
that of the larger machines previously illustrated. 

z 


Multiple Drilling Head with 
One Reversing Spindle 


The first illustration shows a five-spindle drilling head 
in place on a small bench drilling machine. This is a 
turret head, only the front spindle being operative, an 
arrangement that allows four sizes of drills and a tapping 
spindle to be used on work that comes within its capacity. 
































- 
GRINDER FOR STRAIGHT AND TAPER WORK ; 
This machine is made by the Ram Engineering Co., 
Richmond, Ind., and is the latest addition to its line of 
manufactured machines. 
& 
cy ey e ] 
Small Dynamic Balancing 
Machine 
The illustration shows the smallest size of dynamic 
balancing machine now made by the Dynamic Balancing é 
achine C *hiladelphia, Penn., being designed for 
Machine Co., Philadelphia, enn., being designed for Fic. 1. A Wiveatenbiae Demise Ome 
small motors, couplings, etc., and running at speeds up 
to 1,140 revolutions per minute. Details of the construction of the tapping spindle are 


The balancing member corresponding to the usual shown in Fig. 2. The spindle drives the upper collar, 
cage is located inside the ways, together with the 4-hp. which carries a gear just below it. This drives the vertical 
jackshaft at the left, the second gear 
on this jackshaft driving the upper 
toothed clutch. The lower gear on this 
jackshaft, driving through an interme- 
diate gear, gives the reverse motion to 
the tapping spindle below. The pin 
shown between the two toothed clutches 
controls the direction of the tapping 
spindle, the pin being operated either 

hand or by an automatic throwout 
for reversing at a given depth of tapped 
hole. As these clutches run in oppo- 
site directions, engaging either one or 
the other gives the motion desired. The 
motor. Each tailstock is provided with a quill, contain- gears used give a tapping speed of 150 r.p.m. and a re- 
ing # spring chuck or collet, which takes in any diameter verse speed of 250 r.p.m. This tool is made by J. N. 
up to 134 in. "These collets vary by 4y in., which Is an Landau, 239 W. 68th St., New York City. The drive is 





MACHINE FOR BALANCING SMALL ROTATIVE PARTS 
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FIG. 2. SECTION THROUGH FIVE-SPINDLE HEAD 

by means of an endless round leather belt which eliminates 
the risk of drill and tap breakage and yet has plenty of 
power for the work that comes within range of the tool. 


Motor-Driven Grinder 
The accompanying illustration shows the No. 35 grind- 
ing machine of the Ransom Manufacturing Co.. Oshkosh, 
Wis. It carries two 18x3-in. The guards are 
made of tank steel fitted 


wheels. 


steel and castings with eve- 


glass shields. 
The foot treadle in front is used for starting and stop- 


ping the machine. This is particularly useful in cases 

















AUTOMATIC STOP AND STARTING 


DEVICE 


GRINDER WITH 


of intermittent grinding, where the workmen often allow 
a machine to run continuously rather than shut it off after 
a grinding operation. As shown, it is necessary for the 
operator to put his foot on the treadle before the ma- 
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rave) 
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chine will start, and it automatically stops the minute 
he leaves the machine. When the foot lever is pushed 
down, it throws in a single-pole switch used in connec 
tion with an automatic accelerating starter. 


Multiple Drilling Head 


The central drive of the multiple drill heads illustrated 
herewith consists of an internal gear attached to a dri 
This arrange- 
th 
correct rotation for drill spindles and also allows an 


ing shank made to fit a machine spindle. 
intermediate 


gears, 


ment gives, without the use of 


increase in speed, which for small drills is very desir 


able. Spindles can be made cither fixed or floating, and 

















DRILLING HEAD COMPLETE 


adapted for drilling or tapping. It will be noticed that 
the gears are completely inclosed in a housing designed 
to form an oil bath, giving the maximum life to th 
gears and ample lubrication to the spindles. 


These heads are manufactured to order by the Super 


ior Machine and Engineering Co., Detroit, Mich. 
Hot-Bearing Treatment 
Nearly every engineer has a favorite treatment for hot 


bearings by the use of a variety of substances. In Powe 
Il’. EK. Wood states that he has used cocoanut oil on boxes 
that were dangerously hot, and it is remarkable what it 
them. It 


especiaily on bronze or brass bearings. 


is claimed to excel, 
A little is all that 
is not expensive. 


will do toward “holding” 
is needed generally, and it 
In tropical countries cocoanut oil is in a liquid form, 
in a cooler climate it solidifies somewhat and must 
be heated a little. 
bearing so hot that a shutdown seemed inevitable was 


but 
In one case an engine with a main 


kept running for three hours without doing damage to 
In several other cases, as in heavy sugal 
the like, this 


the bearing. 


machinery and oil has given excellent 


results, 
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Care of Leather Belts 


By J. O. BENEFIEL 


It is very easy to drive a belt fastener into a piece 
of leather, but it is just as well before doing so to think 
how much it will weaken the belt at that point and how 
much service you will lose from your machine through 
the failure of the fastenings. 

The most satisfactory method of joining belting is by 
making a cemented lap joint. This is a simple opera- 
tion when once learned, and there is no good reason 
why most of the belts in a mill or factory should not be 
put together that way. 

As an example, a 10-in. double leather belt, Fig. 1, 
should have a lap 12 in. long. First measure back 12 in. 

















LICE 


A TWO-PLY °S:° 


FIG. 1. PROCEDURE IN PREPARING 


and draw a line across square with the edge of the belt, 
then separate the plies with the opener back 9 in. and 
cut off one ply B, and with a plane or heel-shave bevel 
the top ply back to the 12-in. line C, then turn the 
belt over and bevel the end 3 in. back on the opposite 
side, as at D. Bevel the other end of the belt to match, 
which of course would be just opposite; then with the belt 
scraper go over the lap, making it all even and smooth so 
both plies will come in contact at all points. This com- 
pletes the preparatory work, and the joint is ready to 
cement. Be sure the glue is not too thick and very hot 
but not boiling; if the room is cold, it may be necessary 
to heat the belt before cementing it together—using hot 
bricks or boards. Apply the cement to both surfaces 
with a brush, rubbing it in thoroughly but not too lib- 
erally, for the less the amount of glue left between the 
surfaces the stronger the joint. The surfaces are to be 
entirely coated with the glue or cement. Rub and ham- 
mer the surfaces of the lap together thoroughly to drive 
out all the air, proceeding a little at a time until the 
entire surface is cemented and hammered so that the sur- 
faces are in close contact. The rubbing is done with 
what is called a slicker, and the hammer is usually a 
shoemaker’s pegging hammer. Pay particular attention 
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to the edges and ends of the lap. If the belt is large, 
do not attempt to cement too much surface at one time 
and do not allow the cement to become chilled. After 
two hours in a reasonably dry, warm room, it will be 
safe to take off the clamps, if they have been used, and 
put the belt to work. 

Sometimes the belt has to be spliced on the pulleys— 
especially if it is of considerable size. It should be 
put on so that the inner point of the laps already made 
point in the opposite direction to that in which the 
belt runs and the new or joining lap comes the same 
when the ends are in position for cementing together. 
Place the clamps on the belt, one of them about 6 in. 
back of the end of the lap and the other as far back 
as the length of the rods will permit, with the belt ex- 
actly in the center of the clamps and square with the 
edge. Draw the belt up a little tighter than the running 
tension to allow for the slack between the clamps. A 
board just wide enough to go between the rods and long 
enough to extend under the entire lap, fastened to the 
rods, makes a handy table on which to shave the laps 
down and fit them together. After the lap is fitted and 
before cementing together, see that the edges of the belt 
are straight. This is done by drawing upon one of the 
rods to bring it in line, after which it is sometimes nec- 
essary to refit the lap. A little clamp slippage will throw 
the edges out of line and the laps out of square, and 
it is found necessary in some cases to square the clamps 
with a rope attached to opposite corners of the clamps 
and twisting the rope with a short stick until the laps 


Jfly Splice, Bottom Half ss 
= 4" 8 









Top Half 





Splice for 24 and ypwards 


in width 





Fig.2 








On Jingle Belts advance 
2’on width of be/t 










for length of lapse 
6"Be/? -8 Lae 
Fig.3 
FIG. 2. THREE-PLY AND FIG. 3, A SINGLE-PLY SPLICE 
come square with each other. The cementing is then 


proceeded with as described. 

For 3-ply belt the cementing and clamping is the same 
as for 2-ply, and the laps may be made as shown in 
Fig. 2. A single-ply splice is made with a straight bevel 
all the way across the surface of the lap, as shown in 
Fig. 3. Pulley diameters for thick belts should be pro- 
portioned to the thickness of the belt. A heavy 3-ply 
belt will not last well on a pulley of less than 8 ft. diam- 
eter on account of internal stress set up in the belt. 

The tension is of great importance, both to the life 
of the belt and the consumption of power. If too tight, 
there is a waste of power in friction and a loss of life 
in the belt by excessive straining. On the other hand, 
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if too loose, the belt may jump off the pulleys, especially 
with a variable load, and continual slipping causes a loss 
of efficiency in the machine driven—strive for the happy 
medium. A loose belt that does not slip or run off 
the pulley is most economical in both the foregoing points. 









Yj 


Ys 





Wy 


PART OF THE BELT SPLICER'’'S OUTFIT 


FIG, 4. 


The following are good general rules: Keep the shaft- 
ing and pulleys in line. Run the belts as loosely as they 
will work efficiently. Avoid sticky belt dressings; put a 
od dressing into a too-dry belt and take the grease 
Keep all driving surfaces 


er 
out of belting that is too oily. 
clean. Run belts at as near 
a uniform tension as possible. 
When taking up a heavy belt, ys 
it is well to examine hanger j 
and pedestal bolts; if the 
bolts are slack and the box 
moves, a kinked shaft is the 
result. Too much grease is 
injurious to leather and min- 
eral oil in particular rots it, 
so where it is in danger of 

















becoming soaked with oil, 

means should be used to keep 

the oil away. When belts ae 
become oily, they should have “on & conmmanes 
the oil neutralized or ex- 


tracted with naphtha, gasoline or carbon tetrachloride, 
or by packing the belt in dry sawdust or shavings. If 
it is not possible to remove the belt, wiping it with a 
dry cloth or some absorbent material will help. Wash- 
ing the face of the belt with gasoline gives good results, 
taking care to wipe it thoroughly and being sure there 
is no fire around. 

It must be borne in mind in installing belting and 
taking it up that it is considerably affected by atmos- 
pheric conditions—lengthening or shortening according 
to the humidity of the air. Instances are known where 
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shafting has been pulled down and babbitt melted out 
in damp weather. 

Belting is ruined by pulleys and shafting being 
alignment. Under such conditions belts are kept 
pulleys by guides or run against hangers or parts 


out of 
on the 
of the 
machine, and a lap is soon opened, catching in some- 
thing, and the belt is torn or stretched unevenly anc 
will not run straight, gives trouble by coming off and is 
eventually ruined. 

An oil-saturated belt can be cemented successfully by 
thoroughly washing and soaking the lap in gasoline, then 
allowing it to dry well before making the joint. 

When belting appears dry, it should be cleaned thor- 
oughly of all dirt or gum sticking to it, by rubbing it 
with a cloth dampened with kerosene. In bad cases use 
a wooden or metal scraper to give a clean surface, then 
apply some good belt dressing. This should be allowed 
to soak in before more is applied, repeating at intervals 
to keep it in good condition. 

A good formula for belt cement is as follows: 
common-sized pot of belt cement use three-fourths good 
grade of common glue to one-fourth gelatin soaked in 


For a 


water about five hours. Then mix in two tablespoonfuls 
of tannic acid, one tablespoonful of boracie acid and 
one teaspoonful of oxide of zine before putting on to 
cook. As soon as it is all melted and is about the con- 
sistency of the white of an egg, it is ready to use. This 
cement will not deteriorate with age. 

The length of the lap for a good joint should be about 
2 in. greater than the width of the belt. 

The following outfit of tools is needed for belt splic- 
ing: Clamps and rods, belt scraper, slicker, belt shave, 
small plane, turning steel for turning the edge on the 
scrapers, awl, ripping hammer, pegging hammer, glue 
pot and kettle, one 314-in. first-quality brush, one square 
and one good knife. One each of these tools is required, 
except there should be two or three scrapers, and for 
a variety of belts, several sets of clamps will be needed. 

To find the length of belt required for a given drive 
when the pulley diameters and distance between centers 
are known and the pulleys are the same or nearly the 
same diameter, add 14 the circumference of each pulley 
to twice the distance between shaft centers, the result 
the belt length less that required to make the splice. 

When one pulley is considerably larger than the other, 
square the distance between the centers of the shafts, 
add to this the square of the difference between the radii 
of the two pulleys, from this total extract the square 
root and multiply by 2, thus acquiring total A. Add 
the diameters of the two pulleys together and multiply 
this sum by 3.1416. Add to one-half of this product 
the total A and you will have the required length less 
the aniount required for lap. 

The rules are very good when getting the belt lengths 
on a job that is not yet set up is necessary; but where 


the pulleys are up. a steel tape or if necessary two 
uch tapes wired together is entirely satisfactory. —From 


Power. si 

An important factor that has already been hinted 
at in the estimate of the exports made during the last year 
has been brought to notice again by the official figures: 
The superiority of New York as a port of shipment for 
machine tools. Of the $28,162,968 worth of machine 
tools exported, $24,522,844 worth went through the Port 
of New York. 
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Charles W. H. Hirchhoff 

Charles William Henry Kirchhoff was one of the best 
known trade-paper editors in this country, and even 
though he retired from the active duties of editor-in-chief 
in 1910, his name will be thought of in connection with 
the Iron Age for years to come. His death which occurred 
July 22 at his home near Asbury Park, N. J., will be 
sincerely regretted by his many friends in the engineer- 
ing and journalistic fields. 

Born in San Francisco in 1852, his education was ob- 
tained both in this country and in Germany, graduating 
from the Royal School of Mines in Clausthal, Germany, 
in 1874. He then became chemist of the Delaware Lead 
Refinery in Philadelphia. During the Centennial he 
acted as correspondent for English, German and Cape- 
town papers, his first editorial work being on the Metal- 
lurgical Review. He went to the Iron Age in 1878, but 
left in 1881 to become managing editor of the Engineer- 
ing and Mining Journal. He returned to the Iron Age 
in 1884 and later became its editor-in-chief. His work 
in this capacity is too well known to require comment. 

In addition to this Mr. Kirchhoff served as special agent 
of the United States Geological Survey for the collection 
of productive statistics of lead, copper and zine during 
the period of 1883 to 1906, and in other special capacities. 
Ile was a member of the American Society of Mechan- 
ical Engineers, the American Iron and Steel Institute, 
the Iron and Steel Institute of Great Britain, the Frank- 
lin Institute and the Verein Deutscher Eisenhiittenleute, 
as well as of the Engineers Club and the Century Club 
of New York. He is survived by his widow, two sisters 


and one brother. 
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Cross-Section Screens To 
Show Size of Machines 


In taking photographs various methods are used to 
give an approximate or exact idea of the size of the parts 
shown. A familiar device is to place a rule or scale 
alongside the pieces and include it in the photograph. 
It is not so common to attempt to show the size of finished 
machines, but a method of indicating general dimensions 
is followed at the plant of the New England Butt Co., 
Providence, R. I. This method is illustrated in Figs. 
1 and 2. 

Behind each machine is set up a cross-sectioned screen 
on which the larger squares are 12 in. in size and the 
smaller ones 4 in. on each side. The screen is set up 
behind the machine to be photographed and as close to 
it as possible. The resulting effect is seen in the illus- 
trations. Fig. 1 shows a comparatively small machine— 
a braider, which is nearly 3 ft. high. The other view 
also shows a braider, but a larger machine, for it stands 
5 ft. 3 in. high from its feet to the top of the pulley. 

As a matter of interest, these screens were originally 
made for Frank B. Gilbreth and were used principally to 
show the length of motions in his motion-study analyses. 
The same idea may possibly be applied to advantage to 
photographs of machines for catalog and advertising 
purposes, particularly in those cases where it is necessary 
to convey an idea of the size of the machine or part and 
difficult to do so by ordinary means. While this will not 
of course convey the exact measurements of the object it 
will give a very good idea of proportions and approxi- 


mate size. 
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Production, Properties and Use of 
Thermalene 





SYNOPSIS—Both the nature and range of use- 
fulness of this new gas are of unusual interest. 
Tt may be used for welding, heating, lighting and 
other purposes. Its low inflammability and small 
range of explosibility render it so safe that the 
risk in using it is almost negligible. The method 
of generation is novel. Details of the welding 
torch and some of the work are shown. 





In composition and method of production, thermalene 
differs from any gas heretofore used for welding pur- 
poses. It is a combination produced by the decomposition 


ing mixture is carried in a tin can or cartridge that is 
inserted from the bottom into the cartridge chamber, as 
shown at C. Previous to inserting the cartridge, however, 
care is taken to pull up the cam lever D, which closes the 
water valve # and prevents any water entering the cart- 
ridge After the cartridge has been 
through the door in the bottom of the chamber, the door 
is closed and the bar F brought up and locked by means 
of the handwheel G. 
on top is pulled down as far as it will go. 
water from the water chamber // into the 
chamber through the center tube to the bottom of the 


The 


chamber. inserted 


To generate gas the cam lever 
This admits 
cartridge 


cartridge, from where it begins to work upward, 

















FIG. 1. THERMALENE WELDING OUTFIT 
of calcium carbide and hydrocarbon oils, the heat gen- 
erated by the carbide being used to vaporize the oil. It 
is the discovery of Karl Frederich Linus Wolf, of Zurich, 
Switzerland, and is handled in this country by the Ther- 
malene Co., Chicago Heights, Ill. 

At present thermalene is principally used for welding 
or cutting metals, in which it is used together with the 
proper mixture of oxygen. The nature of the gas will be 
better understood by first giving a description of the 
method of producing it. In Fig. 1 is shown a welding or 
cutting outfit as used in a shop. At the left is a therma- 
lene generator, in the middle a storage tank, and at the 
right an oxygen tank with a torch hanging on it. Fig. 2 
is a similar but more easily portable outfit used by a city 
water department. 

A phantom view of a generator is shown in Fig. 3. 
To prepare this generator for operation, water is poured 
in through funnel A until it will run out of pet-cock B, 
which fills the casing about two-thirds full. The generat- 
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FIG. 2. PORTABLE WELDING APPARATUS 
cartridge is packed with alternate layers of caleium car- 
The water as 
it rises slacks the carbide and generates acetylene gas. 
The heat caused by the slacking of the carbide layer vapor- 
izes the oil in the layer of mixed oil and sawdust imme- 
diately above the layer of slacking carbide and generates 
When the gas pressure as indicated by the gage 


bide and crude oil mixed with sawdust. 


oil gas. 
is up to 5 Ib., the valve J is opened, which lets the gas 
enter the hose leading to the storage tank or torch. The 
pet-cock at A is used to drain off the impurities, such as 
phosphor-hydrogen, ammonia and water, which have 
been separated from the carbide gas in the process of 
generation. At L is a check valve, which allows gas to 
escape from the cartridge chamber, but effectually pre 
vents any return of either gas or water. As soon as a 
cartridge is exhausted it is easily removed, carrying all 
of the dirt and sludge with it. 

With the use of a storage tank, enough gas is carried 


to run a torch while a new cartridge is being put in place 








AMERICAN 


in the generator, if needed. The maximum pressure re- 
quired for welding or cutting is 15 lb. When this pres- 
sure is reached, a regulating diaphragm automatically 
cuts off the water feed and stops the generation of gas. 
This diaphragm is placed at the top of the generator, on 
the inside, where the gas pressure acts directly on it. 
The diaphragm is connected to the feed-valve rod in the 
center, so that as the diaphragm is forced upward by the 
gas pressure, the water valve is partly or wholly closed. 
It is so arranged as to be easily set for various desired 
pressures, 

As previously stated, the cartridges are made up of 
alternate layers of calcium carbide and oil-soaked saw- 


dust. Now it is well known that the volume of lime into 
which calcium carbide is converted by the slacking 


process is greater 
than the volume of 
the carbide. There- 
fore, when carbide is 
packed tightly in 
cartridges, as desir- 
able, the expansion 
is liable to burst the 
case, and in some in- 





stances might cause 
the cartridge to jam 
in the chamber, as 
well as interfere with 
the successful work- 
ing. One of the ob- 
jects then is to so 
make the cartridge 
as to allow for the 
expansion of the con- 
tents. Another is to 
prevent the oil from 
coming in contact 
with the carbide, as 
this would interfere 
with the action and 
decrease the gas out- 
put. ‘To summarize, 
the cartridge compo- 
nents must be so ar. 
ranged as to promote 

















free action of the 
carbide: free actio 

; de; 1 action FIG. 3. PHANTOM VIEW OF 
of the heat evolved GENERATOR 


from the carbide on 

the volatile substance; to prevent action of moisture 
on the carbide layers not being acted upon purposely ; 
and to promote the free discharge of the generated and 
volatilized gases. 

All of these points, as well as a number of others, have 
been considered in the makeup of the cartridges, as 
shown in detail in Fig. 4. As made at present for com- 
mercial purposes, there are four sizes corresponding to the 
different outfits. The cartridges consist of a tin can 
of suitable size, the smallest being 434 in. in diameter 
and 8 in. high, weighing 6 lb. and having a gas-producing 
capacity of 25 cu.ft., sufficient to supply a welding torch 
from four to five hours. The largest size is 934 in. in 
diameter and 16 in. high, weighing 40 lb. This has a 
gas production of 200 cu.ft., or eight times the capacity 
of the smallest size previously mentioned. 


, 
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Referring now to the illustration, a cylindrical screen 
A is first placed in the can to be filled and then a layer 
of carbide is placed in the bottom of the can around the 
screen tube. An unglazed cardboard disk B is next placed 
on top of the carbide. A spacer C, made of thin metal 
bent so as to lie edgewise, is placed on top of the card- 
board and then a disk of screen is put over it. Sawdust 
impregnated with crude oil in a cloth “sack” made of 
two cloth disks sewed together is laid on the screen. On 
this is another screen, then a spacer and a cardboard 
disk, and so on to the top, ending with a sack of oil- 
soaked sawdust covered with a piece of screen that has no 
hole in the center for the cylindrical tube. The end of 
the can is closed with a cover for handling, which is re- 
moved before placing in a generator. 

As previously mentioned, the water feeding in through 
the valve in the cartridge chamber drips down through 
the cylindrical screen tube and starts slacking of the 
lower layer of carbide, the heat of which vaporizes the oil 
in the sack above it. The cardboard disks, while strong 


Carbide 





‘Spac er 


_Sawdyst covered 


with Cloth 





“Screen 
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FIG. 4. DETAILS OF CARTRIDGE 


enough to hold the layers firmly in place while dry, begin 
to soak up as soon as the feeding starts, and consequently 
become soft, so as to give way under the pressure of 
the expanding carbide, allowing it to be forced into the 
spacing between the carbide and the oily sawdust. This 
space is so calculated as to keep the various layers firmly 
in place until the cartridge is exhausted. Another thing 
is that as any liberated steam or water vapor must pass 
through the absorbent cardboard as well as the oil, before 
it reaches the next layer of carbide, action of the steam 
on the carbide above is prevented. This insures that 
the respective layers of carbide will not be acted upon 
until the water becomes level with them in turn. In 
consequence, a cartridge can remain in a generator a 
long time without becoming spent. The screen disks on 
top and bottom of each layer of oily sawdust furnish 
efficient volatilization and egress of the gas. 

By the method of producing thermalene, the heat 
evolved by the generation of acetylene is absorbed, at 
the place of generation, in the production of the oil gas. 
This utilization of heat serves to keep the temperature 
down, since the heat generated is used and dissipated by 
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the latent heat of the oil, so that radiation and absorption 
The 
combination that results passes out through the T-pipe 
ends and bubbles up through the water into the upper 
The low temperature causes the 


gas 


by water is not necessarily depended upon, 


part of the generator. 
impurities to drain back into the chamber, from which 
they are easily removed. The layers of carbide and oily 
sawdust are so proportioned as to cause only the vapor- 
ization of the lighter oils, such as benzine, naphthalene, 
kerosene and the like. The not high 
enough to vaporize the tar oils, as these are heavy and 
give a deposit of lampblack. These heavy oils are there- 
fore not utilized, but remain in the The 
temperature in the cartridge is maintained between 200 
and 300 deg. C. (590 to 570 dee. F.), depending upon 
the rapidity with which the gas is being used and the 
not 


temperature is 


cartridge. 


amount which is generated and delivered. It is 
intended that an actual boiling take place at any time, 
for if the temperature is too high there will be a vapor- 
ization of the heavy oils, causing deposits in the pipes 














LABORATORY 


FIG. 5. PART OF TESTING 


and also an increase in the impurities. The gases pass- 
ing through the pipes cooled by the water of the generator 
are kept between 60 and 70 deg. F. In the 
through the cooled pipes the impurities are removed in 
the following manner: Acetylene has a comparatively 
high specific heat, so that its rate of cooling when pass- 
The sper ific heat of oil gas 


passage 


ing through the pipes is low. 
is, however, only one-eighth of that of acetylene, so that 
Now if the 
two gases are passed together along a cooling surface, 


its cooling effect will be eight times as great. 


the temperature of low specific heat will decrease rapidly 
and cause a rapid lowering of the temperature of the other 
gas. This causes a deposit of the vapors suspended 
therein. 
phur, phosphorus and silicon compounds, and of the 
ammonia. In order, however, to bring about this pre- 
cipitation the temperature must be sufficiently low—that 
If the 
gas finally issuing from the pipes and water was too 
hot, the impurities would not be thrown out. 

In this process the acetylene and oil gas, generated and 
cooled, will combine in the pipes after the impurities are 
removed. It is important, however, that the impurities 
be removed and the product sufficiently cooled, since no 
real combination will take place at too high a tempera- 
ture. For instance, if the water is above 180 deg. F. 
the oil burns and no proper combination results. 


So this action results in the deposit of the sul- 


is, as stated above, between 60 and 70 deg. F. 
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The combined gas produced, named thermalene, pos- 
sesses marked characteristics that distinguish it from oil 
the usual mixture of the 
taking 


seen to sink when 


gas ; and from 


from acetylene: 


two. The density is higher than air, being 1.1 
air as unity. The issuing gas can be 

low, 
Ther- 


malene liqueties at between 1.400 and 1.500 Ib. pressure 


thrown through a sunbeam. The specific heat is 


being a little over one-eighth of that of acetylene, 


per square inch at room temperature, and in its liquid 
A very noticeable thing 


is the odor, which is not at all like the odor of either acet- 


state is nonexplosive and stable. 


viene or of oil gas, but is a soft, sweet smell, not strong 
The color is white, but with a 
the 
The maximum flame temperature has 


or offensive in any way. 


predominating proportion of red and yellow parts 


of the spectrum. 
be n found to be about 6.500 cle a The high ce sity of 


the gas has a number of advantages. It has more body 


than acetvlene and does not need so much oxygen. More- 
over, it mixes better with oxygen. It does not explode as 
readily as acetylene, so can be mixed with greater pro- 


In a Bunsen burner it is possible to mix 
flare- 
without causing a 
Welsbach 


The upper and lower explosive limits are 


portions of air. 
as much as 32 per cent. of air without causing a 
It can readily be turned 


be used with a 


hack. down 


flareback, and it mantle 


can 
to advantage. 
12 per cent. and 30 per cent. 
given flame than with acetylene for the reason that this 
leney, 


Less gas is required for a 


gas is denser and richer, resulting in higher effi 


SoME ADVANTAGES OF 'THERMALENI 
When used for welding and cutting, thermalene has 
numerous good points. It does not require an excess 


of oxygen, and for this reason does not absorb carbon 
the The therefore, soft 
weld, especially in cast iron, When welding it is notice- 
thrown off than 


from iron, flames, produce a 


able that less sparks are when using 


acetylene. It can be used ata lower pressure also, OWINg 
to its higher specific gravity and greater calorific value. 
Owing to the removal of the various impurities, there 


are no corrosive effects on fittings, nor polsonous effects. 
It is also for this reason that there is little or no danger 
Neither does the spent cartridge give off 
the that liable to 


cause explosion are separated and drained off from the 


of explosion, 


explosive vases, for reason the gases 


generator chamber. Corrosion of interior walls, due to 
water action, is prevented by the oil vapor which is al- 
ways present and forms a protecting and sealing effect 
throughout. Safety lies in the feature that the pressure 
in thermalene apparatus never exceeds the atmospheric 
pressure of 15 |b. 

A corner of Mr. Wolf's testing laboratory is shown in 
Fig. 5. Here A 
oxygen tank. On the extreme right is a house-lighting 
outfit supplying several kinds of burners. At C is a 
regular inverted light, 60 e.p., estimated to cost 0.7e. 
to operate. At D is a blow torch and at £ a calcium 
light. This is made practically the same as other lights 
of this character, a heating flame being thrown onto a 
piece of calcium which is heated to incandescence. A gas 
This last gives as 


is a small size generator and P is an 


plate with two burners is shown at F. 
good a demonstration of thermalene as any of the other 
apparatus. The burners are the usual perforated ones, 
and after the gas is turned on a single point of long yel- 
low flame can be made to shoot out of one of the holes. 
There is no flashing around the burner of all the outlets. 
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The torches used were also designed by Mr. Wolf, and 
under all sorts of tests showed no tendency to flash back. 
One of the torches is shown in Fig. 6. This is the cut- 
Another torch designed for cut- 
An adjustable 


ting and welding type. 
ting circular pieces is shown in Fig. 7. 
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there will be only burnt gas in the restricted channel and 
around the oxygen tip. Now since only pure oxygen is 
discharged from the nozzle, of C, this oxygen will cool 
and blow out the flame. The result is that the flame will 
die out in the restricted channel between the gas and 



























! 
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FIG. 6. WELDING AND CUTTING TORCH FIG. 7. TORCH FITTED FOR CUTTING CIRCLES 


center A is placed in a punch mark, and then the torch 
is slowly wheeled around the circle, cutting the metal as 
it goes, 

The construction of these torches is shown in detail 
in Fig. 8. and the ther- 
malene at B. The oxygen nozzle is at C. Screens are 
placed at D. One of the great troubles with torches is 
the fact that frequently a flashback will occur, reaching 
the oxygen nozzle in the gas chamber. Here a cutting 
flame would be formed which would burn out the entire 
copper tip. In the type of torch shown this does not oc- 
cur. By referring to the illustration it will be seen that 
the gas chamber is comparatively large, while the orifice 
leading from the gas chamber to the mixing chamber is 
This orifice is enlarged abrupt- 


Here the oxygen enters at A 


restricted and elongated. 
ly to the mixing chamber in the nozzle, so as to form 


sharp corners at #. The mixing chamber gradually con- 





FIG. 9. CRANK WELDED IN AMMONIA COMPRESSOR 
tracts to the outer opening in the nozzle. As a result, 
if a flashback should occur, it will cause a whorl or eddy 
at the shoulder #, which in itself will prevent the flame 
from running back through the restricted channel. 
Moreover, such propagation of the flame into the mixing 
chamber will cause the gas in the chamber to be pressed 


back by the increased expansion and pressure, so that 














FIG. 8 DETAILS OF TORCH 





DEFECTIVE RIBS FILLED UP 


FIG. 10. NINE 
mixing chambers, so that a cutting flame is never formed 
at the oxygen nozzle. It is necessary, however, that these 
parts should be properly proportioned to obtain the 
desired results. 

For various cutting and welding purposes twelve sizes 
of tips are made to be screwed into the torch bodies. 
These tips run from 2 to 4 in. in length, and the outlets 
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vary from the size of a No. 80 to No. 33 drill. All have 
7s-in. wrench-holds on them for screwing into the torch 
bodies. 

The table will furnish a good idea of the amount of 
thermalene and oxygen used per hour for different thick- 
nesses of metal, the torch being fitted with the proper 
nozzie in each case. 


TABLE OF QUANTITIES OF THERMALENE AND OXYGEN USED IN 
WELDING OPERATIONS PER HOUR 


Thick- Consump- Consumption Oxygen 
ness of tion of of Oxygen Pressure. 
Metal Thermalene, with Therma- with Therma- 
Tip No. in Inches Ft. lene, Ft. lene, Lb. 
D. ctw a tenn Goa & to ds 2.15 2.55 1.0 
Lie omnes vs to v5 3.32 3.99 2) to3 
RidsivVeadenaees vx to 5.51 6.52 3 to3} 
» septa = speapsienella } to ys 8.29 10.11 34 to 4} 
gee ee %& to 11.78 14.21 5 to 5} 
eee 4 to vs 16.48 20.10 6} to 7} 
Mendes de weriwe ee J, to } 21.40 27.51 10 toll 
ee eee } to } 25.00 35.01 ll tol2 
Dhkievsedeeeess i to; 33.60 54.21 15 
See i tol} 48.05 75.30 20 to 22 
Pere 1} to 1} 70.35 101.62 25 to 28 
eins oka e mai lj to2 91.10 159.20 25 to 30 


Two examples of large work done with thermalene are 
shown in Figs. 9 and 10. In these pieces, the fact that 
strong, soft welds could be produced was of especial 
advantage. 


. 
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Manufacturing Efficiency* 
By W. Rocxwoop CoNnovert 


In selecting the head foremen of departments it is 
obvious that broad-gage men, in the fullest sense of the 
word, are required to fill these positions. The successful 
foreman must not only have had a broad training in shop 
mechanics, but he must be well trained as an executive. 
He needs to bring to his position an extensive experience, 
a knowledge of human nature and a large degree of 
competency in supervising and handling productive labor. 
It is sometimes advisable to train men from the ranks of 
workmen to fill the position of assistant foremen; but 
these men do not, as a rule, measure up to the require- 
ments of the position of head foreman, and the manufac- 
turer is often compelled to select the latter from those 
who have received a good experience and training in this 
capacity in other shops. 

It is necessary, if we are to secure the highest degree 
of efficiency in shop processes, that the foreman and his 
assistants exhibit at all times a spirit of loyal coéperation 
with the management and all in executive authority under 
them. There must be a complete understanding of in- 
structions and sympathy with the plan and scope of 
manufacturing, to secure the best productive results. The 
foreman should not be satisfied with giving a portion of 
his energies in return for the salary paid him; he should 
seek to make himself more valuable to his employer as 
time goes on and to accomplish more than the terms of 
his contract call for. Assuming that his salary is rea- 
sonably liberal and just, is sufficient to provide proper 
comforts in life and to afford satisfaction and inspiration 
in the pursuance of his duties, it should not be necessary 
to pay him an additional premium or profit at stated 
intervals in order that he assume the full respon- 
sibility of his position and give his utmost endeavor 
in loyally striving to advance the interest of the company 
by which he is employed. He should in like manner exact 
the same degree of loyal codperation from his assistant 





*Prepared for the author's forthcoming book on “Industrial 
Economics.” Copyright, 1916, Hill Publishing Co. 
tFactory economist, General Electric Co. 
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foremen and all others under him having to do with the 
productive and expense labor forces of the shop. 

It is evident that neither the manager of a plant nor 
the division superintendent can know and follow all the 
manufacturing details of each individual department. It 
is here that the function of the foreman and his assist- 
ants is clearly indicated. Their duty is not only to secure 
a high standard of quality in the product of their depart 
ment, but also to secure the largest production possible 
at a reasonably low factory cost. If, on the other hand, 
the foreman is to act only in the capacity of a business 
executive, to adopt and put into practice the systems of 
hooks, he has lost in a great measure his original identity 
as a person of mechanical skill and inventive genius whose 
natural function was to devise tools and special methods 
for obtaining the best product possible from every machine 
tool and from every employee, within the limits of rea- 
son and judgment. 


Neep OF Erricient-Mrtuops AND PROCESSES 


When the fact that 
machine tool and every foot of floor and bench space 


we seriously consider every 
represent valuable and costly investment, it naturally fol- 
lows that one of the first and chief duties of the foreman 
is to see that every efficient method or process is put into 
practice which will earn the greatest return on each dol 
lar invested. 
to hire effi lency specialists to point out to the foreman 


As an illustration, it should not be necessary 


of average intelligence that he can grind many surfaces 
of castings sufficiently accurately and well to pass inspec 

tion at one-third to one-fourth the cost of facing them on 
the lathe. Nor should we expect to find a workman finish- 
ing on the planer or shaper surfaces that could be done 
But the 
numerous instances of this nature in almost every factory 
point to the fact that there is something needing adjust- 
ment in the routine management of the shop department. 
There is a more or less wide range of adaptability of 


more rapidly in the lathe or on the grinder. 


various classes of machines to the various classes of me- 
chanical work, and this is clearly one of the phases of 
departmental supervision in which the judgment and 
experience of the foreman and his assistants should be 
plainly visible at all times. 

It is manifestly good shop practice that a piece of work 
should not be placed on a given machine (except in cases 
of emergency) until the question of economic adaptability 
is considered. In a large percentage of factories through- 
out the country the expensive practice still prevails 
the castings follow the time-worn route and 
custom. When brought onto the shop floor from the 
foundry, the labor gang delivers the castings to the lathe 


wherein 


or planer or shaper, as the case may be, as it has previ- 
ously been accustomed to do. The job card is issued by 
a clerk, with the usual routine operation or operations, 
and the machine hand performs the work as he has 
repeatedly done for months and possibly years before. 


Giving WorKMAN A Jos ror Wuicu He Ils ADAPTED 


The adaptability of the workman to his work may be 
said to be of almost as vital importance as the adapt- 
ability of a machine tool to an individual or special 
operation. This is at least relatively true. A workman 
who has proved only a partial success, or even a failure, 
on one line of work will in frequent instances, if trans- 
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ferred to another, not only prove efficient in his new 
duties, but discover in himself some degree of inventive 
cenius; and if given opportunity, he will go on develop- 
ing this quality to the advantage of both his employer and 
himself. Manufacturers in general are not giving this 
subject the full consideration that it merits. In studi- 
ously following out our present-day theories of scientific 
methods of manufacturing we are bringing about a 
condition that may prove most unhealthsul in its reaction, 
So long as the workman produces a reasonable daily out- 
put and his product is passed by the inspector, we have 
little concern, as a rule, about his personal identity. We 
are thus losing a valuable asset in the thinking powers 
and inventive genius of the individual employee. We are 
supplying him with everything needed in his work—even 
to brains. We are making of him a specialized machine, 
a tool for the performing of a definite mechanical process, 
as specifically so as any other tool in the shop equipment. 
In doing this we are losing the codperation of his inven- 
tive faculties and paving the‘ price of our unscientific 
wisdom out of the other hand. 

In manufacturing, as in other lines of commercial 
undertaking, we are compelled to look to the individual 
workman for a large measure of efficiency in productive 
He is a potent factor in all successful business 
operations. Upon his skill and energy depend the eco- 
nomic labor basis of factory costs and, in no small degree, 


processes, 


the measure of profit to be derived from the factory’s 
product. Into all our computations, either of product 
manufactured or of estimated cost on new business, into 
the plans for additional buildings, extension of floor areas 
or purchase of tool equipment he enters as an important 
eoverning factor through the modicum of his personal 
labor. 


VALUE oF CoNFIDENCE AND CoOPERATION 


If we are to secure the highest degree of efficiency of 
the working force of the factory, we must first gain the 
confidence and codperation of the individual. The pro- 
gressive manager is already beginning to perceive and 
recognize the truth of this statement and is working 
toward this end. The workingman must be made to feel 
and understand that he is a living, human factor in the 
success of the business. He must be led away from the 
idea that the company’s interest in him is the same in 
nature and degree as in the machine that he operates. 
As soon as he learns that he is respected as an individual, 
human personality by his employer, he will not only begin 
to respect himself and his task in life, but also the com- 
pany by whom he is employed. 

Protection from injury, proper sanitary conditions, 
health and contentment in employment, the satisfaction 
and comfort derived from a liberal scale of wage are all 
elements affecting the producing power of the individual 
employee, which are more and more coming to be looked 
upon by the thinking manufacturer, not as undemonstra- 
ble theories, but as potent factors in the securing of 
better efficiency among his working forces. Not alone 
this. These matters have a direct economic bearing on 
the year’s expense incurred by accident and sickness and 
on the maintenance of the factory’s tool equipment. It 
is evident that in conjunction with these helps the intel- 
ligent codperation of the workman can be better secured 
by providing him with the modern types of tools having 
the various features of improved control, change of feed, 
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speed and adjustment than by setting up before him an 
array of special, formulated stucies intended to demon- 
strate that he can increase his output with the antiquated 
equipment with which he is already provided. 

Coéxistent with a low degree of efficiency will be found 
unscientific and uneconomical practices in the shop. Do 
these conditions prevail in so many factories throughout 
the country because the manager does not read a sufficient 
number of books on scientific management or does not 
study sufficiently the theories of shop efficiency? Is it 
because he does not employ a specialist to point out to 
the department foreman and his assistants improvements 
in processes and methods, which he rightly expects to be 
devised and put into practice by men whose position pre- 
supposes not only executive ability, but also the capacity 
for careful insight and intelligent investigation ? 


TENDENCY OF ForEMANSHIP Towarpb EXecuTIVE Work 


There are evident indications of a growing tendency 
for the position of foreman in the modern factory to 
resolve itself into one chiefly of an executive nature. It 
is obvious that the head of the shop department must 
carefully look over the orders and engineering notices, 
production schedules and instructions that he receives; 
he must know something about the work being turned 
through on work cards, as well as keep in touch with the 
amount of rejected work reported through the inspection 
office, if he would be posted on what is going on in his 
department. It is also plainly the duty of both himself 
and his assistants to see that the employees under their 
charge are punctual in attendance; that the men are 
reasonably clean in person as well as about their benches 
and machines; that they keep their tools in an orderly 
manner and report any damage or breakage immediately 
to their superior; that they are diligent and faithful in 
their work and also that they are given opportunity to 
advance and improve along the specific lines in which 
their adaptability or genius appears most clearly indi- 
cated. All these things are admittedly essential to suc- 
cessful departmental management, but in consistently 
following out these requirements of good foremanship the 
other elements of successful supervision should not be 
lost left entirely to the care of the 
specialist 


sight of or 


Treatment of Chrome-NickKel 
Steel Automobile Gears 


Automobile gears, which are pushed to the limit of 
strength, require particular heat-treatment. These are 
made of chrome-nickel steel containing not more 
than 25 points of carbon. They are carbonized and 
allowed to cool, then reheated to 1,600 deg. F. and 
quenched in oil, which refines the core, reheated’ again to 
1,400 deg. F. and quenched in oil to harden and refine 
the case. Sometimes the hardness is let down in an oil 
bath after this by heating in the bath to from 300 to 400 
deg. F., to toughen the case. The wood-charcoal-barium- 
carbonate mixture is the best to use for nickel and chrome- 
nickel steel carbonizing. A mixture of 60 parts of wood 
charcoal and 40 parts of barium carbonate is the best 
for this purpose. The material should be pulverized into 
grains the size of a pea. 








August 10, 1916 AMERICAN 


MACHINIST 227 


Gumption in the Small Shop 


By Joun H. Van DEVENTER 





SYNOPSIS—A Dave Hope story, in which the 
attempt is made to isolate the germ of success. 





Dave was quite busy when I called at his shop last 
week. He has been making an addition to his equip- 
ment in the shape of two plain millers and a universal 
grinder. As a result he has had to do considerable schem- 
ing to get the new machines into the shop without dis- 
carding an equal number of old ones, the shop being 
what one would call well filled before the arrival of these 
Finally he had succeeded, moving and 


acquisitions. 
inch 


shifting most of the old machine tools; gaining an 
here and a foot there by so doing. 

“Funny thing about a shop,” exclaimed Dave, as he 
proudly surveyed the result of his planning, or rather 
juggling. “There’s always room for just one more ma- 
chine in it. Sometimes you’d swear there wasn’t, but 
after you get to scheming and shifting, it slips in as 
easy as a kid into a movie show.” 

“If that is so, Dave, why is it that shops sometimes 
move to larger quarters?” I inquired. 

Wuy Some MaAcHINE Suops Move 

“The shops that move are not the ones that buy a 
single machine tool at a time,” explained Dave. “If you 
have a crowded shop, you’ll scheme considerable to get 
one more machine into it; but if there’s three or four 
of them at once, it strikes you as easier to move than 
to work out such a Chinese puzzle.” At this juncture, 
Dave walked over to the millwright who was preparing 
the overhead works, and gave him a few directions. 

“Let’s go into the office and have a smoke,” he sug- 
gested on returning. “I’ve been looking at those blamed 
machines until I’m crosseyed and dizzy.” 

After the cigars were well lighted, and Dave had as- 
sumed his customary pose of comfort, with his feet 
higher than his head, I broached the object of my visit. 
“T want your ideas on what it is that makes a man suc- 
cessful, Dave,” said I, “and perhaps if they are original 
and illuminating, we will print them in the American 
Machinist.” At which Dave properly looked pleased and 
impressed. I have a notion that he likes to see his views 
in print. 

“T’ve given considerable thought to that subject,” said 
Dave reflectively, “as no doubt has every man who comes 
in contact with men and tries to size up their strong 
and weak points. But first, let’s make it clear what 
you mean by success—not just making money, I’m sure.” 

Success Not THE SaME THING As Some THINK 

“No, indeed, Dave, there are a lot of most miserable 
failures who have succeeded in filling their pockets with 
money, just as a successful hog noses the others away 
from the trough and stuffs himself with garbage. But 
that’s not the kind of success I mean. It’s the ability 
to do something worth while, either on a small or a 
large scale; to become a first-class toolmaker or a crack- 
a-jack lathe hand or a real captain of industry. In all 
of these cases it’s the same germ, the only difference being 
that it bites some people harder than others.” 


“I get you,” said Dave. “There’s an old-fashioned 
word that fits that germ to a dot, according to my way 
of thinking. It’s gumption. If a man hasn’t got it he 
needn’t worry about dying; he’s a dead one already. 
But a man that has gumption is only dead once, and 
then his gumption is likely to live quite a while after 
him. In my experience, one man with it to nine men 
without is a fair average in the ordinary shop, although 
I’ve been in some where there apparently wasn’t any 
of that commodity in stock, even in the office. When a 
man has gumption you can’t keep him down. He isn’t 
the kind that waits for opportunity to knock on his 
door—no, indeed—he gets up before daylight, jumps on 
his mustang, and scouts around until he crosses oppor- 
tunity’s trail (and it’s surprising how easy it is to run 
First thing 
you know he has a rope around her neck, and by nine 
a.m. he has her back in the office and fairly tamed. 
It’s a cinch that opportunity isn’t going to get a chance 
to knock on many doors in that neighborhood as long 
as this live wire lives in the district!” 

“Think gumption can be acquired, Dave?” I asked. 

“Not: all of a sudden,” he replied emphatically. “I 
once worked alongside of a fellow who thought he’d like 


pay. He 


across it when you go out to look for it). 


to cultivate some of it in order to raise his 
saw an advertisement in one of the monthly magazines 
about a book or a course or something of that kind to 
improve will power and concentration. So he fell for 
the price of the course and studied it nights and Sun- 
days. After a month or two he told me he had passed 
the official examination and had received a diploma, and 
that he intended to use his powers on the boss that morn- 
ing and get a raise. He said that I watch the 
proceedings and see how easy it is to accomplish difficult 


could 


things when you know how. 
WorRKING THE CONCENTRATION SCHEME 

“Every time the boss came in sight that morning, this 
big dub kept his eyes glued on him and made the most 
it was beginning to have 
an effect after an not the kind that 
Jack, my shopmate, had anticipated. After a while he 
‘I have him going,’ he whispered, ‘next 


horrible faces. I could see 


hour or two, but 
came over to me. 
time he comes past I'll finish the job? 

“Pretty soon along came the boss, not looking any 
too pleasant, and as soon as he reached Jack’s machine, 
Jack threw off the power, stepped out into the aisle and 
fixed him with a horrible glere. I was in a good posi 
tion to see the expression on his face and he sure did 
look like a crosseyed gorilla with the toothache, bent on 
murder. J wasn’t a bit surprised when the boss swung 
and landed right and left with both fists square in the 
middle of that map of misery! That’s as near as Jack 
came to getting a supply of gumption by 
it’s about as close as any one else ever will, either. 


mail, and 

“T ran across a good illustration of gumption last week 
in Cleveland,” continued Dave, “but it was the home- 
grown, not the transplanted or imported variety. This 
was in Old Bill Rice’s shop. I happened to drop in 
to see him on a matter of business just at the time the 
his son an object lesson in follow 


old man was giving 
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ing father’s footsteps. They had just come through an 
eight weeks’ strike, one of the concessions made to the 
men being an hour a day off the working time with no 
Old Bill was catechising his son 
‘Well, son,’ 


reduction in 
with the idea of drawing out his views. 


wages. 


said he. ‘vou’ve been to colledge and learned to figger 

i ? } r , We ‘ 
and do proportion an’ sech things, and now here’s a 
chance to put your stock of knowledge to use In a prac- 


tical way. Here we’ve been gettin’ out twelve engines 
a week with forty men workin’ ten hours a day. Now 
the hours are reduced to nine a day. Can ye figger out 
what the output had ort to be? 

“The young fellow bit at it like a pickerel does at a 
frog. “That’s easy dad” says he, ‘the answer is 10.8. 

“*And how do you arrive at that result ? asks the old 
man. 

“<*By simple proportion, dad,’ answers the 

“Youre dead wrong, says old Bill, ‘the 
thirteen a week by simple gumption, and if you don’t 
believe it you watch me work out that answer on that 
pack of rapscallions out in the shop? 

“Which” remarked Dave, “shows that gumption can 
not be transferred as part of an edueationa! process, 
since it often successfully overturns the best established 


hov. 
answer is 


laws of science and mathematics ! 


Here’s Wuere Wesster Is Wrona ror ONCE 
“Another strange thing about it,” 
“is that a man does not have to be what you'd call smart 
in order to have gumption. Webster says it’s one and 
the same thing, but I’m ready to go to the mat at any 
time with him on this question. One of the most suc- 
cessful fellows I ever knew was Sam Pettingill, of the 
Harvester works. Tle didn’t know a cussed thing him- 
self, and knew that he didn’t, but he always knew where 
to find somebody who did know just what was necessary. 
As a result, he’s wearing purple and fine linen today 
and is a director in some forty corporations. He’s a 
valuable man, not because of what he knows, but because 
of what those that he knows know. Sounds kind of 
complicated, but it’s really simple, and it’s a system that 
can be adopted by a good many others who will never 
become corporation directors in any other way.” 


continued Dave, 


“How much connection is there between patience and 
gumption, Dave?” I inquired, with the purpose of draw- 
ing him out on the subject from another viewpoint. 

“No connection at all,” said Dave emphatically. “Tn 
fact the two qualities don’t often go together. Patience, 
to my way of thinking, is a negative sort of virtue any- 
way, a very common variety being called laziness. A 
coon loafing on the levee at New Orleans has got more 
of this patience stuff than enough for six ambitious men; 
while a mud-turtle on a log can give a coon cards and 
spades on the subject. The only thing that can beat a 
mud-turtle for patience is an arctic explorer. What gets 
me is the high regard that most people and the Govern- 
ment in particular have for patience, and the low esteem 
in which they hold gumption. I have a couple of ex- 
amples in mind that will make this clear. 

“Peary discovered the North Pole, or at least he says 
he did, although he didn’t bring back a piece of it to 
prove his statement. The process consisted in getting 
aboard a boat furnished by the Government and filled 
with eatables from the same charitable source, and then 
letting her drift for several years in an ice pack until 
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she came within walking distance of the pole. If you 
can tell me a job that requires more patience and less 
gumption, I’d like to know about it. Peary was used to it, 
however, as he had been after the pole at the Govern- 
ment’s expense ever since he was big enough to tote 
shoulder straps and carry a Government pay envelope. 
Finally he got the pole and copyrighted it and published 
it and got rich out of it and was made an Admiral on 
account of it. If any one ever had a monopoly of any- 
thing, Peary had it on the North Pole; and no one ever 
prosecuted him under the Sherman act on account of 
it either. I wish that some one would tell me what good 
finding this climax of desolation ever did any one except 
Peary, or why the Government should underwrite the 
expense of acts of patience where it discourages acts of 
gumption.” 

“How do you mean ‘discourages acts of gumption, 
Dave?” IT asked with curiosity. 


SUCCEEDING IN Spite OF THE GOVERNMENT 

Tom Perkins?” asked Dave. Rather 
an unnecessary question, for everyone has heard of this 
famous Captain of Industry. “Well,” continued Dave, 
after my nod of assent, “thirty years ago the police in 
Chicago were kept busy interrupting Tom’s naps on the 
park benches. He was a little shaver, and what one 
would call a street urchin—never knew whether he was 
born or just happened. 


“Ever hear of 


For five years he was kept busy 
dodging cops and trying to make a living and the process 
must have bred considerable gumption in him. In some 
way or other he got a job in a foundry at the age of 
thirteen and by the time he was sixteen he had picked up 
as much as the average molder learns in a lifetime. All 
of this time he had to keep one eye open for the truant 
officer who wanted to make him go to school to learn 
his A B C’s and other useless things that Tom didn’t 
care in the least about. 

“When he had learned all he could in Chicago, Tom 
hopped a freight with his belongings tied up in a sock 
and landed in a little town in Pennsylvania. After an 
exciting with a railroad detective, he reached a 
foundry on the other side of the town and secured a 
job as molder. Pretty soon he got to be foreman and 
before long part owner of the plant; putting up $5,000 
he had saved by going without automobiles and silk un- 
derwear, to say nothing of meals. 

“Shortly after he had put up the money his partner 
disappeared, taking the cash resources along with him 
and leaving some heavily encumbered plant, bills, debts 
and other disagreeable things. Tom had hard work to 
keep out of jail this time, but his former experience 
stood him in good stead and he managed to duck out 
of town safely. 


race 


“Well, to make a long story short, he tried again and 
again, paying his own bills, minding his own_ business, 
helping to support his country and voting the Repub- 
lican ticket. Now he is a millionaire many times over, 
but he seems to find as little encouragement from the 
Government as ever, for now the Federal attorneys are 
laying awake nights figuring out some way to dissolve 
him for being a trust. 

“Yes, indeed,” concluded Dave, “patience is its own 
reward; but gumption had better watch its step if it 
wants to keep out of jail! But if you are ever given a 
choice of the two, take a supply of gumption every time!” 
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Making Small Precision Parts 


for Typewriters 


By Frank A. STANLEY 

A few illustrations of operations on small precision 
parts for the Noiseless typewriter are presented here- 
with. Fig. 1 shows a small 
drilling machine for milling the ends of ribbon cams. 


fixture used in a sensitive 




















A SMALL CAM-MILLING FIXTURE 
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base block, which is secured to the sensitive dt 


machine 


table, with a guide surface at the top in wl 
the fixture head is adjustably secured by a gib and a 
clamp plate with handle at the front. The spindle that 
carries the work is rotated by hand by a short crank 
the l 


tion the spindle is given a longitudinal movement by 


rear end, and in unison with the motion of rota 


internal cam corresponding in contour to the cam su 
lace required on the end of the worl 

The cam to be milled is secured in the fixture on t 
end of the spindle by a small led-h clampit 
stud that draws the square end of t small evlindes 


S] ror] acu 
uULiy av 


ainst a seating lug at right angles to the fac 


of the fixture. When the handle at the rear is revolved 
the small cam is fed past the cutter th and, owing to 
the action of the master cam inside of the fixture, is 
al the same time moved forward against tter dur 
ing half of the eutting movement, and then drawn bac 
for the eut on the opposit side. Che work is. of course. 
fed quite slowly to the cut, but the milling cutter run 
ning at high speed enables thr prec Te iy rae ned 
quickly and with accurate results 
GRINDING SMALL STEEL ROoLLs 
A method of grinding small double conical rolls—that 


is, a roll with a deep V-groove around the centes 
Fig. 2; 


erinder is 


he re a bench ative \\ i a travers 
mounted on the cross-slide. The 


shown in 


spindl 


erinder attachment is swung 


ele and the small wheel, which has been dressed off to 


leave a narrow cutting surface, is passed back and forth 
across the narrow surface of the work by pressure of tl] 


hand on the knob at the rear end of spindle. 


opposite angle is ground by reversing the work betwee 
This method is a fast and accurate one at 
almost 


expel em e, 


centers, 
becomes automatic as th 
Two rubber rolls, which are carried by the adjustable 
fingers at the front of the platen to hold the thr 
paper back as it is fed forward through the ty 


- . 
end ol 


PeOWTrIter, are 


These 


and ar 


long and slightly conical mm torm,. 
small steel spindle 


and taper in a bench lathe wit! 


about ™% in. 


rolls are mounted 


hed to 


upon a 


correct: size 




















GRINDING SMALL CONES IN THE BENCH 
LATHE 


FIG. 2. 


These parts are 14 in. in diameter and are made of sheet 
stock blanked out and formed up in punch-press tools 
The cam surface, cut at one end, is a double helix that 
is produced by the use of a very small milling cutter 
carried in the drill The consists of a 


chuck. fixture 








FIG. 3. GRINDING CONICAL RUBBER ROLLS IN THE 


BENCH LATHI 


a grinding wheel, as in Fig. 3. Here again the wheel 


grinder 


carried by a traverse spindle 


necessary angle for producing the correct degree of 


A few passes of the wheel suffice for finishing the rub 


ber surface of these feed rollers as requ red, 
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Methods Used in Machining an 
Aeroplane Cylinder 


By RosBert 





SY NOPSIS—In this article are shown tools for 
machining an aéroplane-engine cylinder. There 
are several interesting features about this engine, 
which is made in both eight- and twelve-cylinder 
types, the cylinders being cast and machined in 
separate units. The engine is air cooled, and a 
rather novel method of supplying the air to the 
cylinder 1s employed, 





The Ashmusen Manufacturing Co., Providence, R. L, 
makes aéroplane eight- and twelve-cylinder power plants. 
The engine is air cooled, and the tools for machining 
the cylinders are here described. 

The casting is made with a number of circular ribs, 
and forced into these are hollow tubes. The air, passing 
through these tubes, acts as a cooling medium for the 
outside wall of the cylinder and then enters the car- 
buretor. It will be seen that by such a system the air 
tends to cool the cylinder equally and also heats the en- 
tering gas in the carburetor, providing an economical 
and positive explosion that would be more difficult if 
the air for mixing with the gasoline were cold. 

The casting is first rough-bored in a drilling machine. 
The cylinder is located by flanges at the upper and lower 





Fig. 2 Fig. 3 


MAWson 


ends. The boring bar is guided in a bushing driven in 
the center of the machine table. The flanges are then 
machined in a lathe, the cylinder being located by an 


expanding arbor. The casting is finish-bored, being 
located by recesses at the upper and lower ends. The 


tool for the finish-boring is also guided through a bush- 
ing in the table in a similar manner to the roughing 
operation. Gang tools are used to machine the outside 
surface of the cylinder, which is held and driven by an 
expanding arbor. A simple plate jig serves for drilling 
the holes into which the air flutes 
are forced. The jig used in drill- 
ing-the holes for lubricating the 
cylinder is provided with a register 
for the lower end and a recess at 
the upper end. The jig elements 
are then held together over the cyl- 
inder with a wing nut and a bolt. 
Of particular interest is the sec- 
ond operation, in which the entire 
surface of the cylinder is fin- 
in an automatic chucking 
machine, tool holders 
on either side holding multiple 
making the cuts. 











ished 


cross-slide 


tools for 





Fig. 4 


AKBKROPLANE-ENGINE CYLINDER SHOWN IN PLACE IN ITS JIGS 


FIGS. 2 AND 2-A 
Operation—Rovough-boring the cylinder, Fig. 1. The casting 
is located in recesses in the flanges at the upper and lower 
ends. The jig is held in place with the four bolts that force 
together the flanges over the cylinder. The bar is guided 
through a bushing forced into the machine table. 
Holes Machined—3%-in. bored. 
FIGS. 3 AND 3-A 
Operation—Machining outside of cylinder. The casting is 
located on the expanding arbor shown, which is held and 
driven by an automatic turret lathe. One tool head is placed 
it the rear and the other in front of the cylinder. The tools 
ire designed so that the entire surface of the cylinder is ma- 
chined at one operation. 
FIGS. 4 AND 4-A 
cylinder. The casting is 
fixture, being located in a 
which is made with a 


Operation—Finish-boring the 
placed in the 
recess. 


of the 
of the tool, 


lower 
upper 


part 


The part 








thread, is then placed over the lower element of the fixture. 
This part of the tool is also designed with a register to locate 
the casting at the upper end. 

Holes Machined—3%-in. bored. 

FIGS. 5 AND 5-A 

Operation—Drilling hole for lubricating the ¢ylinder. The 
casting is located by a flange that has a register to fit into the 
finish-bored hob of the cylinder. The upper part of the jig is 
provided with a turned surface to fit on the outside of the 
casting. The two jig elements are held together with a thumb- 
nut and a bolt. 

Hole Machined—One %-in. drilled hele. 


FIGS. 6 AND 6-A 
Operation—Drilling for the air flutes, or channels, in the 
cylinder. The jig plate is bored so that it will fit the ma- 
chined register of the turned flange. 
Holes Machined—Twenty-four holes to suit the punched 
air flutes, or channels. 
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CAST /RON, 
11 POUNDS 
CYLINDER 
(ROUGH) 


CAST IRON, 
43 POUNDS 
CYLINDER 
(FINISHED) 


Sem 








CYLINDERS OF AN 8-CYLINDER ABROPLANE ENGINE AND METHODS OF MACHINING 
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Fixture for Welding Thin 
Sheet-Metal Pipe 


By Ernan VIALL 


The fixture shown at the right in the accompanying 
illustration is used for holding thin sheet metal while 
welding the edges together when making pipe of various 
sizes. It consists of a cast-iron V-trough on legs, having 
in the bottom a slot sufficiently large to allow the sheet- 
metal edges to be reached and welded easily. The sheet 
metal is held securely in place by means of a bar under- 
one end and fitted with a 
The metal is slipped be- 


neath, which is hinged on 
clamping screw at the other. 
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APPARATUS SET UP FOR WELDING PIPE 

tween this clamping bar and the under side of the V. 
The edges are then adjusted to welding position, and the 
clamping screw is tightened. The welding proceeds in 
the usual manner. 

This fixture is handy for sheet-metal pipe or box work 
of any kind. It is in use in the shop of the Thermalene 
Co., Chicago Heights, Ill. At the left is one of the gen- 
erating outfits. At the extreme left is an oxygen tank, 
and next to it is a thermalene generator. The small can 


in front is one of the “cartridges” from which the 
thermalene gas is generated. 
Cutting Steel Stamps 


By J. F. Greene 


Some few years ago, steel stamps could be profitably 
made with a vise, a few chisels, a couple of gravers, an 
emery grinder, a few files and a tempering furnace. Now, 
the uptodate shop requires in addition to the 
a vertical miller, a drill 


however, 
foregoing a horizontal miller, 
press and several other tools. 
The following method is practiced in the shops of the 
Pittsburgh Steel Stamp Co., Pittsburgh, Penn. Usually, 
stamps are made large lots at a time. The square 
bars of steel are first cut off to length, after which one 
end is whitened with stencil paste. After the stencil 
paste has become dry, a boy imprints the character on 
the whitened end with a rubber stamp. This is done 
quickly and accurately by laying the piece of steel in a 
sort of V-block and pressing it up against the rubber 
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stamp, which is on the end of a piece of steel of the same 
thickness as the stamp. Fig. 1 showy the operation. 

Next, comes the grinding, which is dene by boys who 
become very expert in a short time. ‘The outside is 
ground at the proper bevel, wherever possiLle, up to the 
ink line. In Fig. 2 the dotted lines show the imprint 
of the rubber stamp and the black border the part to be 
ground off. The heads of the stamps are also ground in 
this operation. 

At this stage the finisher takes the work. His task is 
to shape the outside of the character with a file just as 
it will look when finished. This is a small matter, as 
the grinder has done most of the work. 

The stamps are then placed in a chuck, Fig. 3, and 
clamped to the bed of the vertical miller. A Becker No. 
1 or 2 miller is handy for this work, as it has a foot 
pedal for lowering and raising the tool. High-speed 
single-edge cutters, Fig. 4, are used. Here for the first 
time a skilled operator is required. Through long prac- 
tice this operator can manipulate the slides of the ma- 
chine so accurately that all the surplus metal is routed 
out right up to the outside edge, as in Fig. 5. A 34-in. 
letter can be milled out easily in 3 min. 

From here the finisher takes charge. With properly 
shaped chisels he cuts out the corners where the milling 
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FIGS. 1 TO 6 TOOLS FOR CUTTING STEEL STAMPS 


He is then ready to sharpen up 
irregularities, which he 


cutter could not reach. 
the lines and smooth out any 
proceeds to do with gravers. All lines are brought up 
to a knife-edge by this process. The next operation is 
hardening and tempering. It is by far the most im- 
portant of any and one that requires a great amount of 
skill. 
hd 


One Hundred and Forty Million barrels of petroleum was 
marketed in the United States during the first half of 1916, 
according to the estimate of the United States Geological 
Survey. This quantity, which includes a little oil actually 
produced in 1915 but marketed during 1916, is less than the 
output during the first half of 1915, though it is greater than 
one-half the entire quantity marketed last year. The fact 
that this quantity reflects the results of general activity 
throughout all oil-producing areas rather than flush pro- 
duction in restricted areas is significant and leads to no 
other conclusion than that the final statistics of oil marketed 
in 1916 are destined to establish a new record. 














aac 





~ 
pe a 


August 10, 1916 AMERICAN MACHINIST 233 


Manufacturing the 1l-Lb. High- 
Explosive * Shell--lIT 


By Rospert Mawson 





case is loaded with nitro-cellulose averaging 69 to 85 


SYNOPSIS—This article is the concluding in- grains, according to the varying explosive charges of 
stallment of this series on the loading of the shell powder placed in the shell. The operation is shown in 


and cartridge case. Final inspection and boxing 
for shipment are described. The various opera- 
tions are shown in diagrammatical form, and the 





times required are also included. The article as 
a whole provides a complete and valuable treatise 
on the manufacture of the 1-lb. high-explosive 


shell. 





A detail of a chip wagon that is used to convey the 
chips from the machine tools to the separators is shown 
in Fig. 54. It will be observed that the wagon is 
provided with a cock so that surplus oil may be drained 
off. 

The shell is now ready for loading with the high- 
explosive black powder. A view of this operation is 
shown in Fig. 55. The amount of powder placed in the 
shell is 240 grains or 15.552 grams. 
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The loading operation is shown in diagrammatic form FIG. 55. LOADING SHELL WITH POWDER 
in Fig. 56. The press used when forcing the primer in 7 
. iW" 
BWI 
Yang 
c tk 
an 
—_l- 
FIG. 56. OPERATION 18: LOADING SHELL WITH POWDER 
Machine Used—Ideal Manufacturing Co.'s measuring machine 
with scales and weights 
Production—1 man can load 420 shells per hr 
FIG. 54. CHIP WAGON FOR OILY CHIPS Reference—Fig. 55 
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FIG. 57. FORCING PRIMER INTO CASE FIG. 59. FILLING CARTRIDGE CASES 


the base of the cartridge case is illustrated in Fig. 57, and Fig. 59, a diagrammatic illustration of the operation 
is also shown in diagrammatic form in Fig. 58. The being shown in Fig. 60. One of the felt pads shown is 
primer contains 20 grains of powder. The cartridge placed on top of the nitro-cellulose in the case. This 


*Copyright, 1916, Hill Publishing Co. is done for two reasons—to prevent the gases from reach- 
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ing the powder in the shell and, as the pad expands, to 
form an airtight compartment so that the gases formed 
when the charge is fired will result in the required ex- 
plosive effect, which averages in pressure from 9 to 10 
tons. 


The percussion fuse is inserted by holding a shell in 
a wooden vise, pressure being appiied by the operator’s 
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OPERATION 19: FORCING 

CARTRIDGE CASE 
Machine Used Foot-operated press. 
l’roduction—1 man 420 cases per hr. 
Reference Fig. 57 


FIG. 58. 
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FILLING CARTRIDGE CASE 
and 


FIG. 60. OPERATION 20: 
Machine Used—Scales, weights, funnel 
Production—1 man 240 per hr 
Reference Fig. 59 


wooden pestle 
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In Fig. 61 is shown one of the shells in position in 
the vise, also a fuse and the screw-driver used to insert 
The operation is also shown in 


the percussion fuse, 
diagrammatic form in Fig. 62. 








FIG. 62. OPERATION 21: INSERTING Pic RCUSSION FUSE 
Tools Used—Wooden vise and special screw-driver. 


Production—1 man 300 per hr. 
‘(ae yr 
moa) 


Reference—Fig. 61. 
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OPERATION 22: INSERTING 
CARTRIDGE CASE 

Machine Used—Foot-operated press. 

Production—590 per hr. 

Reference—Fig. 63. 


FIG. 64. 








FIG. 65. FINAL TEST GAGE FOR SHELL DIAMETERS 























FIG. 61 


‘oot to hold the fuse firmly. The fuse is then screwed 
down with a pin-type screw-driver designed especially for 
this purpose and acting on the “Yankee” principle, 


INSERTING PERCUSSION FUSE INTO SHELL 


INTO CARTRIDGE 


FIG. 63. FORCING SHELL CASE 


The shell is then forced into the cartridge case by the 
press shown in Fig. 63. The cartridge case rests on its 
base, and the moving element of the press is furnished 
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with a center to guide the shell when it is being forced 
into position. The operation is also shown in diagram- 
matic form in Fig. 64. 

The shell is then tested with the gage, Fig. 65. This 
gage is used as the final check on the machined and as- 


sembled projection. The shell does not fit tightly in 





FIG. 66. OPERATION 23: INSPECTING ASSEMBLED 
PROJECTILE 
Production—1 man 500 per hr. 
Reference—Fig. 65. 
FIG. 66-A. OPERATION 24: GREASING STEEL 
OF PROJECTILE 
Production—1 man 500 per hr. 
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TRANSPORTATION TRAY USED FOR SHELLS 














FIG. 68. 


NUMBER OF LOADED TRAYS 


the gage, but slides in as it would into the barrel of the 
gun. However, should it be found that the inspector 
could not slide the projectile, or that the steel shell part 
did not reach to the gage point, it would be evident that 
some mistake had been made when manufacturing the 
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The operation is also shown in diagrammatic 
The waght of the loaded shell com- 


projectile. 
form in Fig. 66. 
plete, as shown at this stage, is 7,400 grains or approx- 
imately 480 grams. 

After being inspected the steel part of the projectile 


is dipped in grease to prevent rust. A detail of the tray 
































Fig. 70 


FIGS. 69 AND 70. LOADING TRAYS FOR SHELLS 

















FIG. 71. PACKING CASE FILLED WITH PROJECTILES 


used to convey the shells to various locations in the depart- 
ments as required is shown in Fig. 67. A number of 
trays loaded with shells are shown in Fig. 68. 

In Fig. 69 is shown a tray that is being made for load- 
ing the shells. This device is provided with a compart- 
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ment in which the powder is placed and is covered over 
with a shield. When it is desired to load, a sheil is 
placed in a holding clamp and a small funnel put in the 
open end. The slide of the fixture is then slid forward, 
which brings the measure in position so that it is auto- 
matically filled. The slide and measure are then drawn 
back and when the slide comes against the stop on the 
pawl the measure is opposite the place cut out on the 
tray body. The measure mayrthen be pulled out and the 
powder poured into the shell. It will be observed that 
when the slide is back the blank part of this part covers 
up the outlet on the device thus preventing any waste 
of powder. 

A similar arrangement for loading the cartridge case 
is shown in Fig. 70. The next operation on the shell is 
A view of one of the cases filled with projectiles 
71. <A detail of the packing case is 
After the pac king case has been filled 


pac king. 
is shown in Fig. 
shown in Fig. 72 
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FIG. 72. DETAILS OF SHELL-PACKING CASE 























PACKING 
Production—1 man 4 cases per hr., or 240 assembled projectiles. 


FIG. 73. OPERATION 25: 


References—Figs. 70 and 71 


with the 60 projectiles, and the cardboard cover placed 
over them, the cover is fastened down with wires and 
screws and the Government seal placed in a countersunk 
hole in the cover. The case is then ready for shipment 
for either land or marine warfare as required. A dia- 
grammatic illustration of the packing operation, showing 
the reinforcing wires, is given in Fig. 73. 
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After the shell has been fired from the gun the receiv- 
ing end of the cartridge case is opened out or forced 
oversize. In Fig. 74 is shown a device for resizing the 
end of the case and afterward forcing in the shell. The 
case is placed in the forming die and the forming plunger 
forced onto the end of the case with the handwheel oper- 
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LOADING PLUNGER 
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PRESS. FOR RELOADING USED CASES 


FIG. 74. 


ating the screw shown. After the plunger has been 
forced down, thus forming the end of the case to size, 


the loading plunger is substituted for the forming 
plunger. In a similar manner the steel shell is then 


forced into the cartridge case, using the handwheel. This 
attachment is useful, as it may be taken either to the 
proving ground or to any other place where it may be 
found necessary to insert shells into cartridge cases that 
have already been fired. 
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WhereAre the Good Mechanics? 
BY d. 


What are we coming to in these days when we lack 
skilled workmen? If good mechanics are looking for 
jobs, where are they? I hope someone will try and 
explain this situation. In the old days if you wanted 
a man to run a planer in the machine shop he could do it 
skillfully; or if you wanted him to handle a miller or 
lathe you would find him in most cases a capable work- 
man. <A greater number of the men in the shop could 
do almost anything and do it well. If such fellows are 
still around these days, where are they? We seldom come 
across such a man, and if we do he is considered a jewel. 
Now what’s the matter? Are we expecting too much? 
It almost seems so! 

During the last ten years we may have hired 100 men 
at various times when we were busy, and out of this 
number ten would be a success. In many instances we 
would hire a man to operate a lathe, as he claimed to 
be a first-class lathe hand. Before he had worked ten 
minutes we would discover that there might be a pos- 
sible chance that he had seen a lathe somewhere some 


P. Broptry* 
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time, but that was about all he knew about it. He had 
plenty of nerve but no ability. If we should ask one 
of these would-be lathe hands to take a piece of %-in. 
round stock 3 ft. long, center it and reduce it to 4 in. 
in diameter, he might possibly be able to center the piece, 
but the chances are that he would attempt to turn it 
without a steadyrest. This little, simple illustration 
shows how far we are away from the old days of skill- 
ful men. 

A vast number of men when trying to learn their trade 
fail to apply themselves properly. Thus after they have 
had all of the opportunity necessary they are still not a 
success. Their brains do not seem to work right. They 
fail to realize that serving three or four years learning 
a trade means much more in acquiring skill and experi- 
ence than staying at a place of employment for so many 
hours a day. The whole trouble seems to be that it is 
in the minds of the workmen a matter of putting in the 
time, and failing to grasp the real necessity of being 
skillful. 

When hiring help today every man has to be tried out, 
and valuable time is wasted in order to get into his 
mind the idea of how to perform his work. It is so much 
a day of specialization that a man may learn to operate a 


“ye 
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miller or a lathe or do vise work and know nothing else. 
He has little opportunity to become an all around ma- 
chinist and apparently does not care whether he is one 
or not. He gets into his mind one thing, knows that 
fairly well, and there he stops. 

It is not much use to complain about these things, 
but they have come to my attention very forcibly during 
the last year when business has happened to be good. We 
have all had to hire and discharge, trying if possible 
do our work. It has 
great and unsatisfactory undertaking. Twenty-five years 
ago we could have got men without any difficulty. Are 
backward mechanically? Perhaps this is not 
designing standpoint, but it does seem posi- 


to select men who could been a 


we sliding 
so from a 
tively true that we are not going forward as far as the 
development of skilled help is concerned. 

Perhaps someone who reads this short article can ex- 
plain the matter and give us the reason why. It is pos- 
sible that someone may conclude that a man has less op- 
portunity to learn a trade today than he had years ago. 
There may be some reason for this conclusion in some 
instances, but in many cases, where the opportunity has 
existed, it has not been accepted, So, what’s the remedy 
in a case of this kind? 


Methods of Analyzing Motions by 
Graphical Charts 


By 





SYNOPSIS—The author shows his method of 
graphically visualizing motions in order to analyze 
their kind, duration and sequence. Two specimen 
stmultaneous-motion charts are presented—one for 
loading pig iron ona flat car, the other for chuck- 
ing a piece in a chucking machine. These methods 
and charts have been developed in Mr. Gilbreth’s 
intensive study of human molions., 





In October, 1915, I presented before a session of the 
New York Local Section of the American Society of 
Mechanical Engineers a paper entitled “Motion Study 
for the Crippled Soldiers.” A part of this paper was 
a brief description of the methods developed and used 
in my laboratory for studying human motions. One of 
the illustrations was a simultaneous-cycle motion chart 
for an assembling operation. 

Somewhat to my surprise and regret, this chart and 
the disclosure of the method of its preparation and use 
called forth no discussion whatever. It is probable that 
they were overshadowed by the great importance of the 
general subject of the paper—the aid that engineers 
should give to the crippled soldiers of Europe. Because 
of this situation I am glad to present these same methods» 
again, illustrated by two other charts, for the benefit 
of the readers of the American Machinist. 

In motion study the viewpoint for the method of 
attack is that work to be done creates a demand for 
certain human motions and that the worker, whether 
expert or in training, is a source of supply for those 





*Consulting Management Engineer, Providence, R. IL 
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motions. The primary record or observation of the 
motion comes from a number of special devices that may 
be used either in the research laboratory or in a regular 
These include .the microchronometer, 
cinematograph and chronocyclegraph apparatus. The 
observations and graphic records of the first two instru- 
ments comprehend the activity of the worker, his sur- 
roundings, equipment, tools and the time duration of 
the The chronocyclegraph apparatus records 
direction, speeds and paths of the motions. These ob- 
servations and form the data from which the 
simultaneous-cycle motion charts are plotted. These 
charts, together with three dimensional models of the 
motions, supply the means for an expert study of the 
motions themselves, with the purpose of reducing or 
improving them, and also make it possible for teacher 
and learner to visualize the desired motions from every 
They also serve as path guides in case the 


place of work. 


motions. 


records 


viewpoint. 
worker being taught is of the motor type. 

The simultaneous motion cycle chart is only one of 
the prodicts from the micromotion-study films. The 
same film furnishes elementary time units, time-study 
data for specific tasks, motion pictures for the education 
and entertainment of foremen’s clubs, inspection of 
methods which it is proposed to standardize before they 
are actually standardized, as well as identification of 
the method on which the worker’s pay is based. 

Before a simultaneous-cycle motion chart could be 
plotted, it was necessary to determine the elements of 
a evele of human decision and motion. These elements 
running partly or wholly concurrently with other ele- 


ments in the same or other cycles are: 1, Search; 2, 
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find; 3, select; 4, grasp; 5, position, 
6, assemble; 7, use; 8, disassemble; 9, 
inspect; 10, transport loaded; 11, pre- 
position for next operation; 12, release 
load ; 13, transport empty; 14, wait (un- 
avoidable delay); 15, wait (avoidable 
delay) ; 16, rest (to overcome fatigue). 
On the chart each element is plotted 
in a distinctive color, as transport empty 
is blue, grasp is red, transport loaded 
is green, position is purple, release is 
black, and so on. 

The simultaneous-cycle motion charts 
are preferably plotted on decimal cross- 
section paper. The vertical scale at the 
left represents time, each division being 
0.001 min. The vertical spaces are di- 
vided into anatomical groups which read 
from left to right as follows: Right 
arm, left arm, right leg, left leg, trunk, 
head, eyes, inspect, posture. Each one 
of these groups is subdivided as follows: 
Right arm—upper, lower, wrist, thumb, 
first finger, second finger, third finger, 
fourth finger, palm; left arm—upper, 
lower, wrist, thumb, first finger, second 
finger, third finger, fourth finger, palm; 
right leg—thigh, knee, calf, angle, heel, 
toes; left leg—thigh, knee, calf, ankle, 
heel, toes; trunk—forward bend, back- 
ward bend, right sidewise bend, left side- 
wise bend, twist to right, twist to left, 
hump, shrug; head—forward bend, back- 
ward bend, turn to right, turn to left, 
mouth; eyes—ball, pupil, lens; inspect 
—see, smell, touch, taste, hear, blow, 
count; posture—sit, stand, kneel, stoop, 
right forearm supported, left forearm 
supported, right hand supported, left 
hand supported, head supported, back 
supported. 

The manner in which the observa- 
tions and records are charted on a 
simultaneous-motion cycle chart is 
shown in Figs. 1 and 2. The first 
is for the motions of a workman chuck- 
ing a piece in a chucking machine. 
The second is for a laborer loading 
pig iron on a flat car. In reproducing 
these in the American Machinist it is 
of course impossible to preserve the 
original colors in which they were 
plotied, but different shadings indicate 
the different motions. Through charts 
of this kind it is possible to visual- 
ize a simultaneous cycle and separate 
the elements of the motions being 
done. By their use we are enabled to 
see at a glance not only how motions 
are being made at the present time, 
but also the possibility of combin- 
ing, eliminating or shifting such mo- 
tions to other members of the worker’s 
body, provided there is any reason for 
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FIG. 2. SIMULTANEOUS MOTION CYCLE CHART OF LOADING PIG IRON ON FLAT CAR 


It will be observed that on the chart, Fig. 2, a portion ful study. Mr. Gilbreth reports that such charts have 
of the movements are not plotted and the legend appears been applied to certain jobs and operations that had pre- 
“Normal Movement Not Charted.” This shows, what is viously been intensively studied by other means. The 
probably obvious, that only one or a few of the movements — result has been a further reduction of operating time in 
of the principal sections of the body need be plotted in each case. This would seem to show the superiority of 
detail, provided these are the only ones that require care- this form of graphical analysis over the other methods, 
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Novel Type of Boring Cutter 


By A. TowLer 


The Blake & Knowles Steam Pump Works, East Cam- 
bridge, Mass., have developed an interesting type of cut- 
ter for boring purposes. In Fig. 1 are illustrated three 
different sizes, these cutters, from left to right, being 334, 




















ADJUSTABLE AND RENEWABLE BORING CUTTERS 
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FIG. 2 DETAILS OF BORING CUTTER 


11% and 5 in. in outside diameter. It will be noticed that 
they are made so that the boring element is placed at a 
10-deg. angle and kept firmly in position by a plate held 
down with three studs and nuts. It will be seen that 
this type of cutter is easily ground when necessary. The 


5-in. cutter is shown in detail in Fig. 2. 


Repairing the Miller Table 
By W. Burr BENNETT? 


The accompanying sketch shows a way of repairing 
miller tables that are badly worn on the surface and in 





ee 


NEW TOP FOR MILLER TABLE 
the slots. While this stunt is not new, it is so good 
that it will bear repeating. 

First of all, the table top should be finished down to 


the depth of the machine-steel plates B. Then the plates 
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may be located and fastened down with the capscrews 
C. The heads of these screws must be countersunk below 
the surface of the plates. The number of screws neces- 
sary to hold the plates down to the table A is determined 
by the size of the machine and the character of the work 
assigned to it. Next comes finishing the surface. A 
few years ago careful planing and expert scraping would 
have been the method, but today the surface grinder can 
do the job in fine shape. The table thus repaired will 
be the equal, if not the superior, of the new one as far 
as service is concerned. 
& 
Keeping Notes in the 
Drawing Offfice 


By WituraMm C. GLass 


There is a simple matter in connection with drafting- 
room practice that ought to be corrected. I refer to 
the usual haphazard methods of keeping notes, sketches, 
calculations and other data. Experience, sometimes 
costly, has taught many uptodate con- 
cerns that this material is often valu- 
able. In order to safeguard against 
its loss every draftsman and designer 
should be supplied with a book in which 
he should be obliged to do all sketching 
6 Nut and figuring in connection with his 
work. Every page should be dated 
and the subject matter carefully labeled 
& so that instead of representing a con- 
Y glomerate mass of figures and lines the 
various pages will serve as a graphic 
record of the various processes of rea- 
soning leading up to a definite result. 
I might add that a man’s first duty 
when putting a new sheet on his board 
should be to date it with india ink; the 
ink on stamp pads will fade and become obliterated. 

Men engaged on original and development work should 
use bound books. I am aware that this idea is not pop- 
ular with modern efficiency experts, but I have always 
held to the old-fashioned idea that original records should 
never be kept on cards or in loose-leaf form. They are 
too easily lost and falsified. The records kept in the 
manner described are often invaluable in the prepara- 
tion of preliminary statements for patent interferences 
and also as evidence in their prosecution. Another sim- 
ple yet valuable hint is to have all sketches or drawings 
that represent the conception of an invention carefully 





dated, signed and witnessed. 
A Poticy Tuat May Save Money 


Speaking from the viewpoint of one who has had years 
of experience in patent attorneys’ offices as well as from 
experience in the prosecution of my own epplications for 
patents, I feel that I cannot emphasize too strongly the 
importance and value of such records in contested cases. 

For the figuring and sketching incidental to ordinary 
designing and detailing, however, the loose-leaf book is 
preferable, because the unimportant detail can then be 
separated periodically from the material that is deemed 
important enough to keep for future reference. 

Waste baskets and scratch pads should never form a 
part of the equipment of an efficient drafting room. 
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The “Radical” Automatic 


“Radical” automatic. As a machine it is a development 





aN 











SYNOPSIS—The predominating aims in the de- of the Grant automatic, which was illustrated and de- 
sign of this four-spindle automatic screw machine scribed in the American Machinist, Vol. 37, p. 795. A 
have been simplicity and rigidity. Important fea- comparison of Fig. 1, which shows the front view of the 
tures of the construction are the “stay-put” cams, new machine, with the corresponding previously published 
the threading mechanism, the provisions for select- illustration of the Grant machine will bear out the state- 
ive tooling, the indexing device and the lubricating ment that only one essential feature of design of the 
system for the cutting tools, prototype has been retained—that of bringing the work 
to the tools. 
For some three years a multiple-spindle automatic The word “radical” is so unusual in machine-shop 


screw machine has been under development by the Fitch- language that it is in order to comment just a little in 
burg Automatic Machine Works, Fitchburg, Mass., a firm regard to its meaning and application. We most often see 























FIG. 1. FRONT VIEW OF THE “RADICAL” AUTOMATIC 


that is an outgrowth of the Fitchburg Machine Works of it added to the name of some political party or group that 
the same city. This latest of the multiple-spindle ma- holds extreme views of some kind or another. But this 
chines is now ready for the market and is called the use of the word is comparatively new and does not bring 
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out the essential meanings, which do apply to machinery 
and mechanical principles. The word “radical” really 
means reaching to the center or getting back to the ulti- 
mate source, pertaining to the origin of things, affecting 
vital Close syn- 
onyms are “thorough-going”; 
“fundamental,” or that which 
is essential; “cardinal,” 
that upon which something 
turns or hinges; “capital,” or 
that which is of first or chief 
importance. ‘To compare this 
word with some of the every- 
day expressions, we can say 
that it means the same as “root 
and branch” and “top to bot- 
tom.” That is, a radical ma- 
chine should be one that has 
been designed root and branch 
and from top to bottom for 
the work for which it is in- 
tended. Or if we wish to coin 
an expression with a bit of 


principles. 


or 



































shop flavor, we might say that 
the name “Radical” given to 
an automatic implies that the 
machine is an automatic from 
“pan to pulley” (see Fig. 1). 

The important feature of bringing the work to the 
tools has been already mentioned. Others are the single- 
belt drive, one-piece spindle, the “stay-put” cams, indi- 
vidual stops for each spindle, the indexing mechanism, 
the cylinder-locking mechanism, the threading device, the 
speed and the feed boxes, provisions for selective tooling, 
the simplicity of the lubricating system for the cutting 





LOCKING BOLT FOR 
SPINDLE CARRIAGE 
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system, which comprises the two sliding and the change 
gears, provides eight spindle speeds, which are 366, 547, 
705, 1,070 r.p.m. in one series and 760, 1,130, 1,470 and 
2,220 r.p.m. in the other series. The shift of the sliding 
gears is made by two handles, each one of which has a 
simple gravity lock. The handle itself is in two parts, 
is hinged, and the outer part drops of its own weight into 
a notch that prevents its shifting unless moved by hand. 
A detail of the spindle shaft is a pinned joint directly in 
front of the cylinder. If it becomes necessary to take 
down the cylinder mechanism, all that is required is to 
open this joint without disturbing any of the spindle 
speed-box parts. Similarly, the cylinder mechanism need 
not be disturbed if it becomes necessary to take down the 
speed box. 

The four spindles are gear driven from agcommon pin- 
ion on the spindle driving shaft. Each spindle is in one 
piece and has three bearings in addition to the end 
thrust bearing. The longer journal, or straight, bearing 
is 414 in. long. The spindle diameter at this point is 244 
in., giving a length to diameter ratio of nearly two. 

The cylinder that carries the spindles is 12 in. in diam- 
eter and runs in two bearings, each 244 in. long. These 
are at either end of the cylinder housing. The housing is 
integral with the cylinder carriage, and this carriage in 
turn carries the cutoff and forming-tool slides. The cyl- 
inder is locked in its carriage by means of the locking 
bolt shown in the cross-sectional drawing, Fig. 2. In 
the cylinder are four bushings, one for each position, 
having two taper fits, but of different tapers. The inner 
taper is a plug and the outer a sleeve, but both are in one 
piece. The locking pin, which comes up through the 
bottom of the carriage on a slight angle with the vertical, 
has an end with two tapers corresponding with the tapers 


of the bushings. The purpose of this construction is to 




















FIG. 3. CAMS OF THE 


tools, and the chucks. An adequate description of the 
machine must take up all these details. 

The machine is regularly equipped with a 10x4-in. 
pulley, which gives spindle speeds from 366 to 2,220 
r.p.m., corresponding to surface speeds of from 48 to 
225 ft. per min. on stock from %% to 1 in. in diameter. 
They also correspond to a “time per piece” range of from 
5.12 sec. to 2.5 min. There is room under the arm of the 
outboard pulley bearing to swing a pulley 12 in. in 
diameter if slower speeds are needed; it is also possible 
to put on an 8-in. or 6-in. one if higher speeds are re- 
quired. 

The main-spindle shaft is driven from the pulley shaft 
through a gear box in the head of the machine, shown un- 
covered in Fig. 1. The gear train includes eight gears 
and two change gears just in front of the gear box. This 


—_— 


“RADICAL” AUTOMATIC 


overcome any inaccuracy in indexing due to wear of the 
locking-bolt parts. If the outer taper of either bushing 
or pin should lose its accuracy, the inner tapers are re- 
lied upon to give register. 

Preparatory to describing the indexing mechanism, it 
is necessary to go back to the head of the machine and 
point out the feature of the geared feed box. This can 
be seen inside of the pan at the right in Fig. 1. This 
box is driven from the spindle gear box by a chain, a 
part of which shows in the illustration. From this box 
the camshaft is driven through a worm and a wormwheel. 
Ten changes of camshaft speed are provided by this box 
through a hand shift, producing feeds in linear inches per 
minute of advance of the cylinder carriage from 1 to 
13%1/,,.. The corresponding speed of the camshaft ranges 
from 0.18 to 1.3 r.p.m. giving a wide feed range. 
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The indexing of the cylinder is under the control of 
the indexing cam, which is permanent and never adjusted. 
This cam operates an arm, not shown in any of the illus- 
trations, that actuates a sector gear which during the 
operation of indexing meshes with a pinion on the in- 
The locking pin is controlled by a separate 
feature’ of the 
This is revolved 


dexing shaft. 
permanent cam on the camshaft. 
indexing is the control of the stock reel. 
in unison with the cylinder by means of a pinion on the 
indexing shaft meshing with a gear surrounding the 


One 


reel assuring positive action. 

Two of the cams on the camshafts have been mentioned 
and their uses pointed out. The other cams are the lead 
cam, which advances and returns the cylinder carriage, 
thus bringing the stock to the tools; the chucking cam, 
which operates the chucks; the stock-feed cam, which 
feeds the stock through the chucks; the threading cam; 
and the cross-slide cams, which operate the forming slide 
at the front, of the machine and the cutoff slide at the 
back. All these cams are permanent and do not require 
adjusting, with the exception of the stock-feed cam and 
the lead cam. The stock-feed cam is 
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ca 
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Either kind of tool can be used 
in No. 1 or No. 2 position. If the threading attach 
ment is removed, the shank-held used 
in No. 3 and No. 4 positions. Also, both types of tools 
can be used at the same time in No. l and No. 2 positions. 

One 


plicity 


slide type can be used. 


type can be 


feature that shows the result of striving for sim 
in design is the chuck. This is shown in section 
in Fig. 5. Instead of using master chucks and pads for 
the various sizes of stock, one three-split*master chuck 
and a series of sleeves, one for each size of Stor k, are all 


An bit of design on the 


ingenious 


that is required. 





CROSS-SECTION OF MASTER 
STOCK SLEEVE 


FIG CHUCK AND 





permanent in shape, but can be adjust- 
ed lengthwise of the camshaft, to adapt 
it to feed different lengths of stock. 
The maximum length that can 
fed is 5 in. This cam is adjusted by 
means of a crank acting on the end of 
the screw shown in Fig. 3. The lead 
cam is built up of a hub, which is sta- 


be 


tionary and permanent on the cam- 
shaft, and a rim, or shell, that carries 
the cam track. Two shells are provided 
with each machine. These differ only 
in throw, one controlling the cylin- 
der-carriage movement up to 214 in.; 
the other, carriage movements up to 
v In, 

One of the most interesting parts of 
the whole machine is the threading 
mechanism, shown in detail in Fig. 4. 














It is called “selective” for the reason 
that it is possible to thread in either 
the third or the fourth position, tap in 
either the third or the fourth position, or thread and tap 
in either or both positions. It is possible to use spring, 
button or self-opening dies. 

In this threading mechanism are two die spindles, one 
for the third and the other for the fourth end-tool posi- 
tion. These die spindles are gear driven from the spindle 
driving shaft in front of the gear box. These spindles 
and the rest of the threading mechanism are assembled 
on a slide that may be removed from its dovetailed seat 
in the side of the spindle gear-box frame, simply by 
loosening a screw and a pin. Any end tool may then be 
used in the vacated positions. The die spindles carrying 
the dies or taps are advanced by a simple dog arrange- 
ment. As the thread is finished, another dog changes 
the speed of the die spindles, thus running the die off 
from the work. These two dogs are located on the same 
shaft. There is one shaft for the third position and an- 
other for the fourth. Each shaft is graduated for the 
convenience of the operator in timing the dogs. 

The method of holding the tools is arranged for select- 
ive tooling—that is, either shank-held tools or turner- 


FIG. 4 


DETAIL VIEW OF THE THREADING MECHANISM 


chuck and sleeve is a slight reversed taper that prevents 
the sleeve from slipping out of the chuck when no stock 


is in the sleeve, 


SIMPLIFIED SYSTEM FOR HANDLING LUBRICANT FOR 
CUTTING 


TooLs 


The system of handling the lubricating oil for the 
cutting tools also shows the result of the effort toward 
The well in the pan of the The hine will hold 


simplicity. 
“ Into this dips a 


any quantity of oil up to 2 
strainer connected by a flexible tube with a geared pump, 


5 gal, 


which discharges through a short run of pipe to a cham- 
This arrangement produces a very 
short piping system. The used oil through 
two baffles before reaching the well. 
be taken out of the well for the purpose of cleaning or 
renewing, without disturbing any permanent connection 

A feature that shows the result of the effort to obtain 
rigidity is the casting of the tool head integral with the 
bed. This head the shank-held tools, turner 
type tools and the threading spindles. It also carries 


ber in the tool head. 
is strained 
The strainer can 


carries 
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a stock stop located between and below the first and 
fourth positions—a location that does not interfere with 
any of the cutting tools. It can be slid back out of the 
way of the operator to add to the convenience of setting 
It is adjusted by half-inch divisions and locked by 


up. 
A threaded end pro- 


a lip on the front of the tool head. 
vides for finer adjustments. 


MATERIALS UsEpD ror VArtious PARTS OF THE MACHINE 


To take up the matter of materials: The cylinder car- 
riage and some of the cams are of 40 per cent. semisteel. 
The ways of the bed are of chilled cast iron. The rest of 
the cams are of steel. With the exception of two, all 
the gears are of steel, and some of them are heat-treated. 
All the bearings, with the exception of two, are of Cramp’s 
All the spindles are made from high- 
carbon steel forgings. A few features of workmanship 
are the grinding of all cylindrical bearing surfaces, 
whether hardened or unhardened, and the use of jigs 
and special machine tools to insure accuracy of alignment. 

The “Radical” automatic is now built in two sizes 
1 in. and 114 in. Later, three other sizes will be added— 


; in., 14% in. and 2 in. 


bearing bronze. 
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Light-weight Alloys Used in 
Zeppelin Construction 


Owing to its low specific gravity, aluminum is exten- 
sively used in the construction of airships of the Zeppelin 
type, and some extraordinary stories have been told of 
the wonderful properties of some of the light alloys used 
for this purpose. 

In this connection the analyses of various alloys of 
aluminum used in the construction of German Zeppelins 
are very interesting, as they show there is nothing new 
about them; that in fact, they are very much inferior to 
the aluminum alloys used in this country for the con- 
struction of automobile engine pistons and for other simi- 
lar castings. The analyses were made by French chemists 
and were originally published in the Revue des Produits 
Chemiques. The alloys follow: 


For Angle Brackets 


Per Cent. 
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The two first alloys are practically. identical and the 
last is commercial aluminum. In making the alloys a 
hardener was probably used containing copper, manganese 
and iron, and after this had been dissolved in proper pro- 
portion in the aluminum, zinc was added, the absence 
of magnesium is not remarkable, considering the fact 
that these alloys are exposed to trying weather con- 
ditions.—Brass World. 
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Arbor for Machining Rollers 
By Donatp A. Hampson 

Several thousand small flanged steel rollers, Fig. 1, 
had to be resized owing to a change of design of the 
machines on which they were to be used. The rollers 
had been made only within screw-machine limits, but 
the changes required that they should all have the same 
size of hole and the same outside diameter and that 
these should be concentric. 

The first operation was to make all the drilled holes 
alike by running a reamer through them. Then an 
arbor that would be solid and permanent had to be 





made. It is the gripping feature of this arbor that is 
1 ping 
worth noticing. The arbor is shown in Fig. 2. It 
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FIG. 1. THE WORK FIG. 2. THE ARBOR USED 


is a hardened and ground piece on which the rollers 
can be placed one at a time with the fingers, but with 
no perceptible shake. One end A carries a center hole, 
and the other is a light drive and pinned in the shank 
B. 

To drive the rollers without further labor, a roller 
( was supplied to the arbor, working on a flat surface 
ground before assembling. This roller was made from 
jz-in. tempered drill rod and the flat so measured that 
the roller in midposition was within the 4%5-in. circle, 
permitting removal of the work. As the rollers were put 
on the arbor, they were pushed up against the collar D 
and given a twist. This movement caused the gripping 
roller to wedge itself between the flat and the bore. 

* 
Boring-Tool Support 
By 
The illustration shows an extra support for the rear 


end of the boring bar for a No. 9 Armstrong boring bar. 
This I find to be a great improvement, as it makes the 
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SUPPORT 


BORING-TOOL 


The hole is a sliding fit for the bar. 
and is clamped 


tool more rigid. 
The rectangular slot fits over the holder 
by the setscrew. 
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Making Bayonet Scabbards--I 


By 





SYNOPSIS—In this article are shown the vari- 
ous operations and special tools for manufacturing 
a bayonet scabbard. The problem of making such 
a part has been attempted by many firms, but 
often with The tools 
and methods here presented are used successfully, 
and their description should prove both an inter- 


esting and a valuable possession to those concerned 


only indifferent success. 


with munition manufacture. 





Since the beginning of the European War quite a num 
ber of firms have tackled the problem of manufacturing 
bayonet scabbards. To of these firms it 
such an easy problem that it offered a wide-open door 
to “get rich quick.” After many experiments and at a 
loss of much money almost all these would-be scabbard 
makers dropped the work and either went back to their 
original line of manufacture or took up other branches of 


most seemed 


munition making. 
The Worcester Pressed Co.. Worcester, Mass.. 
is a concern, however, that not only solved the problem, 


Steel 


but is manufacturing scabbards at an average of 1,000 
In Fig. 1 
are illustrated samples from each operation 


per day. is shown a detail of the scabbard. 
In Fig. 2 
up to the completed scabbard. The sequence of opera- 


tions is given in the accompanying table. 


TABLE OF SEQUENCE OF OPERATIONS 
Body: Mouthpiece: 
1. Blank 1. Blank 
2. First form 2. Pierce slot 
3. Bend Spring: 
4. Closing 1. Blank 
5. Weld longitudinal seam 2. First form 
6. Weld on ball tip 3. Bend 
7. Braze on stud 4. Close-in 
&. Polish 5. Assemble mouthpiece to 
9. Blue spring, and braze 
10. Straighten 6. Size brazed joint 
11. Rivet strap on stud 7. Harden spring 
12. File end of scabbard &. Polish mouthpiece 
13. Assemble mouthpiece in 9. Draw temper 
scabbard 10. Blue mouthpiece 


14. Pierce hole through scab- 11. Inspect 
bard and spring 
15. Tap Stud: 
16. Fasten spring in scabbard 1. Blank 
with screw 
17. Inspect ° Washer: 
18. Pack for shipping 1. Blank and pierce 


The first operation is blanking, and the machine set 
up for this work is illustrated in Fig. 3. The steel strip 
for the blanking is cut to the length of the scabbard, 
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allowing sufficient stock at each end to insure perfect 
blanks being made. The strip is fed in from the front 
against the stop shown on the die. The punch, being 
caused the The stock 
fed forward, the front edge of the blanked opening being 


to descend, blanks out part. is 
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FIG. 4. PUNCH AND DIE FOR BLANKING 
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FIG. 2. SAMPLES OF SCABBARD PARTS IN 


PROCESS FROM BLANK TO FINISHED PIECE 
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BLANKING THE BODY 


FIG. 3. 
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BLANKING BODY 


Toledo 2'%-in. 


FIG. 5. OPERATION 1 
Used—First blanking, 
1,000 per hr 

~Figs. 3 and 4. 


Machine stroke press. 
Production 


References- 








FIG. 9. BENDING THE BODY 

brought against the locating stop mentioned. The sheet 
is then ready for the next blanking. The punch and die, 
Fig. 4, are the tools for blanking. The operation is 


also indicated in its diagrammatical form in Fig. 5. 
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THE JOINT 


FIG. 12. CLOSING 

The next operation is first-forming. The press per- 
forming this work is seen in Fig. 6. The punch and die 
for this operation are given in detail in Fig. % The 
operation is also shown diagrammatically in Fig. 8. The 
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FIRST FORMING 





FIG. 8 OPERATION 2 
Machine Used—Bliss 6-in. stroke press. 
Production—500 per hr 
References—Figs. 6 and 7. 
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FIG. 10. FORMING U PUNCH 
scabbard blank is bent into a U-shape in the press illus- 
trated in Fig. ve Tools for this operation are shown In 
detail in Fig. 10. A diagrammatical illustration of the 
bending operation is given in Fig. 11. 

The next operation is closing the joint. 
formed in three suboperations. The press 
the scabbard joint, with the tools in position, is show! 
in Fig. 12. The tools are also given in detail in Figs. 
13, 14 and 15. The scabbard joint is partly closed with 
the wooden blocks, Fig. 13, as the first suboperation. 
The arbor, Fig. 14, is then slid inside the scabbard, which 
is placed in the die, Fig. 15. on the flat side of the 
The punch is forced down and the sheet forced 
against the arbor. The then 
placed in the other slot of the die. noticed 


This is per- 


for closing 


scabbard. 
a rbor are 


be 


and 


It 


scabbard 
will 
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FIG. 11. OPERATION 3: BENDING 
Machine Used Bliss 6-in. stroke pre 
Production—500 per hr 
References—Figs. 9 and 10 
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FIG, 14 ARBOR USED WHEN CLOSING JOINT 
that this is designed so that the scabbard locates on 


its edge, The punch being forced down onto the scr) 
bard, the joint is closed smoothly against the arbor. The 


operation is also shown diagrammatically in Fig. 16, 
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FIG. 15. TOOLS USED FOR FINAL CLOSING OPERATION 
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OPERATION 6: WELDING BALL TIP 
torch 


Zz 








sachin Soknaeadatenndiie 
Production—800 per hr. 
Reference—Fig. 19. 

The next operation is welding the seam. In Fig. 17 
is shown one of the scabbards in position in the fixture 
ready for this welding operation, which is also given in 
diagrammatical form in Fig. 18. The ball tip is welded 
at the end of the scabbard as the next operation. The 
scabbard is held on the fixture seen in Fig. 19 and the 
ball, which is made with a shank to fit into the hole at 
the end of the scabbard, is welded in position, A dia- 
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FIG. 16. OPERATION 4: CLOSING JOINT 
Machine Used—Bliss 6-in. stroke press. 
Production—1,000 per hr. for suboperation 1, 210 per hr. each 
for suboperations 2 and 3. 
References—Figs. 12, 13, 14 and 15. 














17. FIXTURE USED IN WELDING THE SEAM 
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FIG. 18. OPERATION 5: WELDING THE SEAM 
Machine Used—Davis-Bournonville torch. 
Production—30 per hr. 

Reference—Fig. 17. 
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FIGS. 19 AND 21. WELDING ON TIPS AND PUNCHING 
THE SCABBARD STUD 
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FIG. 22. PUNCH AND DIE FOR MAKING STUDS 


FIG. 26. BRAZING ON THE STUD 





grammatical illustration of the operation is given by 
Fig. 20, which shows clearly the details of the work. 

The next operation to be mentioned is the making of 
the scabbard stuf. 
making the stud, is illustrated in Fig. 21. The punch 
and die are shown in detail in Fig. 22. The die fits 
into the bolster. Fig. 23, and the punch is secured to 
24. The operation is 


20. 


the machine with the holder, Fig. 
also seen in diagrammatical form in Fig. 

The stud is brazed to the side of the scabbard, using 
the fixture illustrated in Fig. 26. For this work, the 
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The punch press, with the tools for 
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FIG. 28. BELT GRINDER FOR SCABBARDS 

welding torch is emploved to melt the brazing spelter, 
as shown in the diagrammatical Fig. 27, 
this operation being facilitated by the fixture used. The 
then taken to the polishing department 


and ground all over the outside on a wheel. 


illustration, 


scabbard is 

The surface 
The operation 
29. The 


is polished on the belt grinder, Fig. 28. 
is also given diagrammatically in Fig. scab 
bard is transferred to the annealing shop for the bluing 
operation. This and the subsequent operations will be 
next section of the arti le. 


(To he continued ) 


described in the 
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An Expansion Clutch 
By A. T. APPLEGATE 


Tlerewith is shown the design for an expansion fric- 
tion clutch for comparatively light work, such as aux 
iliary drives for machine The arrangement of 
parts is such that it can be used only at or near the end 
of a shaft. The drive in this design is through the shaft 
L and spur gear ). The driving member of the clutch 
is a split steel ring G that expands against the drum F 


tools. 


A are forced outward by the cone- 
In this particular case 


when the three balls 
shaped end of the plunger J. 











BALL AND CONE EXPANSION CLUTCH 


the ring G was faced with a “brake lining,” but it could 
be used metal to metal. The drum F is bolted to the 
gear by the screws #., The gear is retained in place by 
means of the collar B that is secured with the taper pin 
C. The bracket // to which the shifting lever J is fast- 
ened is located on a solid part of the machine, The pins 
AK should be hardened. There is spring enough in the 
segments of the split ring so that the balls can be raised 
over the high part of the plunger and into the retaining 
#roove, 


— 


a 
Brush and T-Slot Scraper 
By Davip Masor 
Realizing the value of combining tools that are used 


in connection with one another, I contrived the device 





AND T-SLOT SCRAPER 


COMBINATION BRUSH 


shown in the illustration. It consists of a machine T-slot 
scraper and a brush. Chips can readily be removed 
from blocked and crowded slots with the seraper, which 
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is made of cold-rolled steel and screwed into the back 
end of the brush. Then when the chips are freed, the 
brush is brought into play to remove them and clean up 
the table. It is evident that time is saved by such a 
contrivance in place of two separate articles. 


# 


Self-Closing Chute Door 

By E. G. 

The drawing shows an extremely simple and inexpen- 
sive attachment that may be put on any wood or metal 
chute to prevent small machined parts from spilling 
on the floor while the receptacle under the machine is 
being removed or emptied. It is not necessary to stop 
the machine with this attachment. When the receptacle 
is pushed in under the machine, it strikes the U-shaped 
piece A, bolted on the chute. The upper end of A forces 
open the gate B. When the receptacle is pulled away, 


SAGGER 





CONTAINERS 


WORK 


SELF-CLOSING CHUTE FOR 


the weight of the gate B forces it shut, preventing parts 
from dropping out for some time unless they are very 
heavy. Even so, they may be kept in by adding to the 
weight of the gate. 

This attachment has successfully to 
presses for making metallic shells for cartridges. It may 
be adapted to many other styles of machines equally well. 
The parts are made of ordinary sheet steel. 


been applied 


“ 


Properties of Beryllium 


Beryllium is a lustrous, soft, white, tough metal some- 
thing like aluminum but of lower specific gravity. In the 
form of ribbon or powder it burns in the air like mag- 
nesium. 

The metal alloys easily with copper, forming a white 
metal when the proportions 90 per cent. copper and 10 
per cent. beryllium are used, and a yellow alloy when 95 
per cent. copper and 5 per cent. beryllium are alloyed. 
The metal could be obtained without great difficulty but 
the small quantity of beryllium oxide available makes it 
unlikely the metal will ever become more than a curi 
osity.—Brass World. 
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Letters from Practical Men 
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Driving Center for Roughe- 
Turning 18-Lb. Shells 


Of the many methods of drawing the work in the 
rough-turning operation on British 18-lb. high-explosive 
shells the following surpasses them all. 

The drawing shows a plug center with about a 20- 
deg. inclusive angle turned with quadruple grooves made 
to fit the spindle of the lathe. These grooves have a 
sharp edge to grip the shell, and the greater the cut 


a 








FOR ROUGH-TURNING SHELLS 


DRIVING CENTER 


the better it will hold. The shell is loosened by a grip 
wrench. As soon as the cut is started, the tail center 
must be tightened. A tool post, holding two tools, is 
used, the roughing tool being about an inch in advance 
of the finishing tool. This combination runs for hours 
without resetting, as the finishing tool has only a small 
amount of work to do. Joun Homewoon. 
Medicine Hat, Canada. 


* 


Imtermal Chaser Holder 
for Threading 


The illustration shows a form of chaser holder that we 
have found useful in conjunction with circular chasers of 
the type shown for cutting internal threads. The shank 
of the chaser is made with a very slow taper and when 
pulled up by the nut is locked securely in the holder, the 


taper hole in which is bored eccentric, as shown. This 





yi 
Cay 
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INTERNAL CHASER HOLDER 


allows the holder to enter the hole being threaded, so that 

the chaser need project only a small amount from the 

holder. This makes a stiff job. F. G. Smiru. 
Coventry, England. 


Convenient Clips for Rules 
and Rule Covers 


The readers of American Machinist may possibly be 
able to make use of two ideas of mine, not patented, 
herewith. One 

This clip is so constructed that the 


O-1n. 


which are shown s a clip for a 
flexible rule cover. 
tongues bear on the steel binding of the cover, permitting 
the rule to be withdrawn readily without pulling the case 


from the pocket. The other clip is for the 4-in. width 





POCKET CLIPS FOR STEEL RULE AND CASE 


G-in. flexible rule and has also a depth gage—the lip pro 
jecting at right angles to the clip. 

These two safety clips have been extremely useful to 
to look ; 
as they do not fall from my pocket when I lean over. 

Rutherford, N. J. Grorce F. Kuune. 


me. I am never obliged around for my rules, 


a 
Removing Polishing Wheels 
from Taper Spindles 
Polishing wheels are usually removed from taper spin 
dies by driving them off with a hammer. 
work with less effort 


Both are made 
to 


The sleeve and nut shown do thi 
and do not harm the wheel or spindle. 


of cast iron and in size according the size of 


Vary 
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JACK NUT FOR REMOVING POLISHING WHEELS 
spindle. The sleeve fits the spindle close to the jack 
and about 14 in. from the face of the wheel. A spannet 


wrench is used to operate the nut. On a double polish 
ing jack the threads are made right- and left-hand and 
are used on their respective sides. 


Chicopee Falls, Mass. EpMUND S. MALE 
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Recessing Attachment for 
Automatics 


The attachment shown in the illustration was designed 
to machine the recesses in the bushing A, and it is used 
on automatic machines in which the spindles revolve and 
carry the The work is held in the chuck and 
fed up to the spindles. This attachment can, however, 
be used with equal facility in the screw-machine lathe 
or the drilling machine. 

The body B is held in the spindle of the machine, and 


tools. 





the sliding member ( carries the striking block D and 
the recessing tool #. The machine feeds forward 
| 

RECESSING ATTACHMENT FOR AUTOMATICS 
the chuck jaws carrying the work. The face of the 


block, causing the 
arms of the body, 
The recessing tool 


chuck jaws comes to the striking 
sliding travel on the 
which are set at an angle of 71% deg. 
is thereby forced outward from the center and cuts the 


member to 


recess. 
When the work has arrived at the end of the forward 
stroke and starts on the return, the spring F between 
the body and the sliding member, which has been com- 
pressed on the forward stroke, keeps the striking block 
against the face of the chuck jaws. The recessing tool 
recedes toward the center and is kept there until stopped 
by the head of the screw which regulates the amount of 
travel in that direction. James H. LILier. 
Berwyn, Penn. 
a 


Boring and Chamfering 
Tubular Work 
The difficulty of getting a concentric bored hole or 
a chamfered portion on tubing or thin tubular’ parts, 
has been successfully overcome in our shop by several 
sizes of the type of tool herewith illustrated and de- 


B. CA, 
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BORING AND CHAMFERING TUBULAR WORK 
scribed. It is used for boring thin brass and other seam- 


less tubing, in one instance removing jy in. of metal 
from a tube originally ,°; in. thick in the wall, in another 


case removing °/,, in. 34 in. deep in steel. In this 


operation the lug J holding the roller K was made to act 
as a stop. 
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Another job, a second operation on a Brown & Sharpe 
automatic using a magazine feed, was done with a tool 
of this kind. There have been various other applications, 
as turning short lengths when pieces have been bored 
which require accurate concentricity. In this case the 
position of the guide roll A and the cutting tool @ was 
reversed from that shown. The rounded and _ beveled 
guide roller A is held to the block B by the stud C. The 
roll is a running fit on the stud. The dovetailed block 
B isa good sliding fit in the holder D. The helical spring 
Ff keeps the roll and slide B in position when in contact 
on the work and against the stop pin F when out of con- 
tact with the work. The cutting tool G is held in the 
block B and secured by the setscrews H. The adjusting 
of the tool is by the screw J. 

The cost of these tools has been saved many times over 
in simplifying operations and in producing accurate and 
concentric work, J. A. BouprEav. 

Lowell, Mass. 


Micrometer Surface Gage 


The illustration shows a tool for scribing off parallel 


lines at varying distances. The scriber consists of a base 


A, which is tapped for ;3;-in. posts B, with shoulders at 
the top and bottom, as shown. 
the top by a steel plate C. 


They are connected at 
The plate is screwed against 
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A MICROMETER SURFACE GAGE 


the shoulders of the posts by countersunk screws. It is 
filed out in the center to a trifle under 4; in., the round- 
ing on both sides making it springy. From the base and 
extending with a turned-down end through the plate is a 
14-in. screw D, 20 threads to the inch. It rests on the 
adjusting screw E£ in the base and at the other end is 
pressed against the plate C. This is made possible by 
means of the small cone turned on the screw between the 
threaded and the thinner portions. The screw E is 
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turned till there is plenty of spring in the plate, thus 
causing sufficient friction to prevent the screw from acci- 
dental turning. Then the screw £ is pinned down to 
the base. 

The turned-down upper end of the screw D is provided 
with a knurled knob and a cone divided in 50 equal parts, 
both fastened to the screw by means of a pin and set- 
screw. A small indicator H is screwed on top of the left 
post, next to the cone. As the screw is 20 to the inch and the 
cone is divided into 50 divisions, turning the screw one di- 
vision makes block J move 0.001 in. A bushing K threaded 
on the outside to fit the tap in the block and threaded on 
the inside to fit the screw can be turned a small part of a 
revolution to take up the slack that might be between the 
screw and the block. The locknut Z keeps the bushing 
in position after proper adjustment. The swivel V, with 
the knob M and the scnber O at the end of the sliding 
block, can be clamped in any position, height or angle, 
thus giving the instrument a very wide range of action. 

Brooklyn, N. Y. JAN SPAANDER. 

R® 


An Indicator on a Caliper 


The accompanying sketch shows a caliper that has 
proved very efficient in producing gages and templates in 
our toolroom. Having work that required accuracy as 
to radius and angles, we were forced to seek other ways 
than depending on the layout lines, 

We cut one leg from a pair of hermaphrodite calipers 
and drilled a small hole in the side near the cut. In 
this we brazed a piece of drill rod (size No. 2 gage, which 
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PUTTING AN INDICATOR ON A CALIPER 


corresponds to the rod in a small-surface gage) with just 
enough offset to bring the contact point of the test in- 
dicator in line with the other point of the hermaphrodite 
calipers. With this tool we were able to file to a limit 
of 0.001 in. from our original layout point. It is also 
very useful in finding the exact center of a bore when 
a piece requires further laying out. 

Schenectady, N. Y. A. J. Davienon. 


A Handy Drawing-Room Drawer 


The illustration (Fig. 1) shows a useful and handy 
drawer for the drawing office. A sliding cover A and 
rollers B were used. This puts pressure on the paper 


and at the same time a straight, cutting edge is obtained. 
The joint was made as shown at C 
a piece of wood about 34 in. in diameter squared at the 
ends, with two washers clamped by cotters, enabled the 
keeping of the paper in place. 


For a roller axle 


By making the drawer 
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wider a similar arrangement was used for tracing cloth 
and is shown in Fig. 2. By removing the wooden core 
inserted in the cloth it can be dealt with in the same man- 
ner as the paper. 
It will be found 


screw at each end and use 


easier. however. to insert a wood 


a bearing, as shown at A. If 




















FIG.2 Draw. for Tracing Cloth 


this arrangement is put at the back of a wide drawer 
graduated on the side, paper can be measure! without 
the use of a rule. ANDREW SMITH. 
Philadelphia, Penn. 
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Storing Screw-Machine Stock 


I have noticed that in many shops the bar stock for 
the automatic screw machines is brought to the machine 
in quantity and stacked on the floor. Besides taking up 
a great deal of room, this also interferes with trucking. 
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RACK FOR BAR STEEL STOCK 


An arrangement for storing the stock in racks that keep 
it off the floor and at the same time occupy space that 
would not otherwise be used, is shown in the illustration. 


The casting A can be made as shown, or, as in the case 
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of small-diameter stock, it can be made double-deck and 
secured to the vertical member of the conventional sup- 
port by setscrews or pins. 

These racks can be made very cheaply, as on the one 
shown the only machining was the drilling and tapping 
of the holes for setscrews. It was not necessary to bore 
the casting. In some cases, if the boss C is made large 
enough in diameter, the casting can be bored out to suit 
various sizes of shafts, thereby saving the expense of mak- 
ing patterns for different sizes. P. G. LITTLE. 

Kenosha, Wis. 
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Making Copper Rifling Rings 
for 3-In. Shells 


Cutting off copper rings to gage and without loss of 
time fooling with setting the tools, etc., is a rather tedi- 
ous job on the automatic screw machine. A better and 
more accurate way is first to cut them off on the auto- 


TT] 


Attached to 


Lathe Frame 
—f¥& 













| 2) as 
O C 
ai } | Q 6B 

















FIG.1 TRIMMING 
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FIG. 3 
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Cutting- Off Tool 





FIG.2 CUTTING-OFF TOOL AND HOLDER 


matic and then trim them in a specially equipped lathe, 
as illustrated in Fig. 1. 

When placing the ring on the chuck, the sleeve C is 
first moved forward by the handle /# until it is stopped 
by the pin D. This sleeve acts as a stop for placing the 
ring on the chuck. The tool holder F is moved forward 
by a rod attached to a handle G, which is in turn fastened 
to the bed of the lathe. A stop for the tool holder is 
attached to the cross-slide. The chuck and air cylinder 
are of the type manufactured by the Manufacturers Equip- 
ment Co., of Chicago, Il. 

Fig. 2 shows a tool holder used on the automatic screw 
machine for cutting off seven rings in one operation. 
The cutting tool is a piece of “Blue Chip” steel, ground 
as shown at A. The construction of the tool holder can 
readily be seen from the illustration. 
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This lathe is used for trimming the rings. The in- 
ternal collet chuck A is operated by a rod passing through 
the hollow lathe spindle to a piston and air cylinder 
fastened at the rear of the lathe spindle. The air cyl- 
inder is operated by a foot lever. The casting B is fast- 
ened to the lathe headstock, and on this the sleeve C slides. 
A pin D is fastened in B with a slot in the sleeve C. 

Fig. 3 illustrates the tool holder and cutting tool used 
for trimming the rings. It will be noticed that the tools 
can be adjusted to width with this holder. The tools are 
placed in the holder with the cutting edge down. This 
holder can be used for trimming rings with both straight 
and beveled sides by grinding the tools accordingly. Four 
thousand 3-in. rings can easily be trimmed in a 10-hr. 
day with this equipment. J. A. JONEs. 

New York City. 

B 


A Riveting Stunt 


Having a quantity of 14-in. diameter brass tenons A 
to rivet into round castings B, we attempted to secure 
a head C with a 1%-in. capacity riveter hammer D. The 
hammer was of the common type used in small riveters 
and revolved slowly in addition to its rapid vertical 
motion. We not only did not secure a good head at C, 
on account of the small size of the machine, but suc- 
ceeded in injuring the shoulder at £. 

It finally occurred to me to cut the tenon shorter and 
drill a hole in the end. After making a hammer point 

























THE TWO METHODS OF RIVETING 





F and countersinking the hole in the casting at G, we 
were surprised at the ease and quickness with which we 
were able to do the work; and there was no damage to 
the shoulder at £. The time consumed in drilling the 
tenon and countersinking the hole in the casting was in- 
significant compared with the saving in riveting time. 
Springfield, Mass. G. F. Harter. 
iB 


The great need today in standardizing the trades is 
In other times all excellent methods or 
means were held as “trade secrets,” sometimes lost to 
the world for generations until rediscovered. The day 
for this is past. Thinkers of today recognize that the 


for codperation. 


work to be done is so great that, given all that every one 

has accomplished and is accomplishing, there is room and 

to spare for every worker who cares to enter the field. 
FRANK B. GILBRETH. 
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Discussion of Previous Question 











Welded High-Speed Tools 


The recent articles in the American Machinist describ- 
ing the welding of high-speed steel cutting edges or 
points on carbon- or machinery-steel.shanks is especially 
interesting and valuable at this time when the price of 
high-speed steel is increasing so rapidly. 

Undoubtedly the welding on of high-speed steel cut- 
ting ends is entirely practicable, and with a proper meth- 
od is inexpensive. I have developed a method of util- 
izing short lengths of high-speed steel, as clearly indicated 
in the illustration, which is offered as a contribution to 
the literature on this subject. This photograph shows 
two tools made of %4x1%-in. stock with carbon-steel 
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shanks and ‘high-speed steel cutting ends. The white 
chalk line on the tool indicates the location of the weld. 
In the actual tools the joint of the weld is just per- 
ceptible. The photograph also shows two tools 1x1 in., 
made up of 0.40 per cent. carbon-steel shanks and high- 
speed ends which have been bent hot as an indication 
of the strength of the weld. 

The advantage of the method here shown is that the 
work can be done in an ordinary smith’s forge without 
any special equipment and at a cost not materially in 
excess of welding any soft steel. AXEL STROMFORS, 

Holyoke, Mass. 
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Magnetic Screwdriver 
Why try to use a magnetic screwdriver as shown on 
page 729, Vol. 44, and elsewhere ? 
of years experience in which the screwdriver was one of 


I have had a couple 


my main working tools and I have found that there are 
just as many brass as steel screws used in a good many 
shops. So if a person has a magnetic screwdriver, either 
permanent or electro-magnetic, he cannot secure any ben- 
efit where brass screws are used 

The illustration shows a tool used and which fellow 
workers swear by. I know the idea is not new, but we 


TT 


have been using it for several years, and for starting a 
screw in close quarters or any place where you might use 
a magnetic screwdriver, it is O. K. It will start brass 
as well as steel screws. 

. while B and 


The 


The view shows the slotted drill rod at A 
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(" show two leaves of spring steel inserted. 
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SCREWDRIVER THAT HOLDS SCREWS FOR STARTING 


points are not sprung apart as far as shown at B. These 
the D and hold 
the screw, making it easy to start. The job can be fin- 
ished 


sure 


are closed and inserted in screw as at 


with a solid screwdriver if it requires more 
Different 
easily be made and will be found very useful. 


Connellsville, Penn. W. R. HAMMER. 
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than this can give readily. sizes can 


Metric System and Its Critics 


In discussing the English and metric systems on page 


1089, Vol. 44. George G. Little considers the subject 
from a point of view which, I believe, does not give just 
consideration. At first he told us that he never used 


the metric system, and then he tries to show that the 
have 
For 
with the 
IT must say that one expression is just 
If the 


universally known, less 


oral expression in millimeters is troublesome. | 
worked with the metric system for about ten years. 
the same length of time I have been working 
English system. 
as easy to make or comprehend as is the other. 
metric system is established and 
“twelve-seven” 
The milli- 


meter “unit” need not to be expressed, since it is under- 


time will be lost by saying “eleven” or 


(12.7) than in saying “one-half of an inch.” 
stood. No dimension, then, needs such lengthy expres- 
sion as “sixty-two and a half” (0.0625 in., using Mr. 
Little’s own example). 

I admit that while the change from one system to the 
there would little 
nience for some people. But it is the same as when we 
move from an old, unmodern dwelling to a one. 


other was in progress, be a inconve- 


new 
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and new arrangements cause ex- 


The packing, moving 
Once we are settled, we wish 


penses and discomfort. 
“we'd done it long ago.” 

To establish the metric system does not mean the adap- 
tation of something “just as good.” It rather means to 
adopt a simpler and more convenient system. Mr Little 
gives upright and Spencerian writing as an example, con- 
cluding that the last is the prettier. On discussing the 
metric and English systems, it is not a matter of how 
much one is attached to a “good old method.” Nor is it 
a question of wsthetics. It is a question of how much 
effort, energy and time is spent while working with one 
or the other system. My own experience (in the shop 
as well as in the drafting room) taught me that the 
metric system has its advantages. If we compare the 
two systems with the old Roman system of figuring 
(as MMDCCCXLVITI) and the Arabian now in use 
(as 2,848), I believe we come nearer to the reality. A 
hundred years ago we might have gotten along “just as 
good” with the old Roman system, which is cumbersome 
and lengthy. 

We hear again and again that the English system is 
easily computable. True enough, but nevertheless there 
is still a pilgrimage to some corner in the shop, where the 
table of dec:mal equivalents is shining. Our micrometers 
are still decorated with decimal equivalents on both sides, 
and I have seen cases where the owner had to consult his 
“mike” about a dozen times daily. 


A ScENE FROM REAL Suop LIFE 


Tn all our industries of a light and medium nature no 
one, from the tool maker down to the machinist ap- 
prentice, can get along without a number of tables that 
the metric man would ignore entirely. Here is a little 
conversation which actually took place and which shows 
characteristically where the English system is of ad- 
vantage to a modern industry: 

Scene—in a medium-sized shop. 

Jim (who came from the other end of the floor): “Say, 
Fred, what size drill must I take for a ?°/,,-in. reamed 
hole?” Fred, a little surprised: “Why, ain’t ye have 
yer drill gage!” 

After pausing a while Fred continued: “Oh, I see; 
19/,, in. is larger than a quarter, and No. 1 drill is the 
largest in the gage. Well, how much is */,, in. ?” 

Jim took his “mike” out of the apron. Looking at it, 
he gave the equivalent, 0.2968. “Oh, well,” he added, 
“let’s make it 0.297.” 

Fred was well pleased with the change in decimals, 
because he instantly exclaimed, “That's better.” He 
crossed out the first figure and wrote the second down. 
“Let me see,” Fred continued after a while, “I think a 
drill in the neighborhood of about 0.288 to 0.29 in. will 
be right.” 

“Ain’t ye smart?” shouted Jim again. “I know all 
that myself. What I want to know is the number or 
letter of such a drill.” 

“¥ ain’t have no table; we'll have to ask Lang,” re- 
plied Fred. 

Both repeated the story to me. ‘While I took out my 
“American Machinist's Handbook” and looked up index 
and page for letter-size drills, Jim, Fred and Gus, who 
“butted in” to see what, the argument was, had a little 
conference. ‘The question came up whether a. 3%-in. drill 
was not big enough. Jim assured them that '/,, was 
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too much to ream and that he had to make fifty pieces 
in a hurry. In the meantime I found that letter “L” 
drill is 0.290 in. 

Here is a case where four men spent about fifteen min- 
utes. The “Old Man” did not know that Jim had to get 
special information for the hurry job. Neither did the 
efficiency man know that an hour’s time was wasted and 
that such time is lost daily. Otherwise he might have 
introduced new, efficient system—namely, the 
metric system. 

If the man in the metric shop has to ream a 7.5-mm. 
hole (about '*/,, in.), he knows instantly that 7.4 and 
7.3 drills are the nearest smaller sizes he can use. Sup- 
pose the same man has to make some special screws, say 
5-mm. thread and 10.5 head. At once he knows that his 
two diameters have to be the same as given. On the 
other hand, if the man with the English standard has 
to make similar screws, say 10-32 with 43-in. head, the 
first thing he has to do is to “look up” what diameter 
No. 10 is and then get the decimal equivalent of 43 in. 

We cannot get away from the fact that, whether calcu- 
lations are made on the drafting table, in the raw material 
department or in the shop, there is always a necessity of 
converting fractions into decimals and vice versa. These 
conversions alone have caused many a job to be “junked,” 
and a “firing” followed, not to mention the confusing 
mass of data of different wire gages, sheet-metal gages 
and other standards that cause endless trouble and waste 
of thousands of hours daily. 

The metric system, with uniform standards running 
in arithmetical progression, is certainly of advantage to 
modern industries. Its establishment is easy, and our 
mechanics would adopt it quickly. However, there is a 
serious question—and I believe the only question—that 
confronts us: “How much will our industries suffer and 
lose by abandoning machines, measuring appliances and 
tools ?” 

The question is worthy of discussion. 

Chicago, Il. ApoLr LANGSNER. 


some 


Metric System and Its Critics 


! have noticed with disgust the comments on the metric 
system, in the American Machinist; I consider the argu- 
ments against it very poor and cheap. 

Surely, I hardly expect anything else from English- 
speaking people, who have a limited knowledge of or are 
in total ignorance regarding the metric system. There- 
fore they can easily criticize it and find many sympa- 
thizers. 

F. P. Terry, on page 78, is so well acquainted with 
the metric system and inch measurement that, with all 
his contempt for the metric system, he is unable to point 
out a single advantage of the inch system over the metric. 
His only reason is that he does not want his mind dis- 
turbed. He is used to thinking in inches and does mot 
want to think about anything else. 

The contention that “The man who designs a crowbar 
about 5 ft. long and then-thinks it out in millimeters 
does not benefit by the system” makes me think that, un- 
doubtedly, when a man designs a crowbar or an anvil, he 
must figure them out in thousandths or probably in 
millionths of an inch. 

The clumsiness of the English system of measuring is 
evident to everybody, even to the critics of the metric 
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system. They reluctantly admit that it is a better and 
simpler system, but somehow they brace up courage 
enough to stand up and oppose its coming. 

It “eventually will come, but we are not yet prepared 
for so radical a change.” This is the main opposition. 
The other leading contention is “the millions of dollars’ 
worth of tools that must be scrapped.” If the acceptance 
of the metric system now will entail the loss of millions, 
what will be the loss fifty or a hundred years from now, 
when “eventually it will come,” as its critics aver? Can 
we disregard the future entirely ? 

Probably, even if it is only for the sake of dollars, the 
American manufacturers will have to adopt the metric 
system if they want to be able to increase their foreign 
export with countries using that system. I can easily 
predict that the recognized English stubbornness will 
never compel those countries using the metric system to 
accept a clumsy system instead of the metric system. 

Nobody will be so radical as to advocate the destruction 
of all the tools based on the present system, simply be- 
cause the lawmakers may decide to prescribe the metric 
system; but as other countries have made the change 
gradually, so we could, by constructing every new ma- 
chine and tool on the new system. By so doing, before 
we realize it, we will acquire the system with all its un- 
disputable advantages. 

One of the great advantages is that children will not 
have to study a considerable length of time more—more 
than they should—in order to get acquainted with the 
present clumsy system, with all its different units and 
how they are subdivided, but never corresponding with 
another, as in the metric system. Moreover, we shall not 
need a set of tables with us all the time, to recollect all 
these different units, their subdivisions, their relations one 
with another, their decimal equivalents and many other 
inconveniences caused by the present system. 

A former critic thought he found in a report of a 
commission that investigated the result of the adoption of 
the system in Argentina a justification for not following 
the metric system. The report greatly exaggerates actual 
conditions, and this I know by years of personal residence 
in various parts of that republic. 

It is only natural for any people to retain for a certain 
time and for certain purposes old ways, even realizing 
occasionally that the new method is better. But it is a 
fact that everything bought and sold in Argentina is in 
kilograms, its multiples or decimals; the meter is used 
for measuring anything above a foot or two, the regular 
rules being meters, with inches on one side. Liquids are 
measured by liters. What more can I say? 

While farmers, ten or fifteen years ago, used to rent 
the land by quadras or parts of a legua, now it is all in 
hectares and everybody (generally speaking) is better 
acquainted with the meter than with the old measure- 
ments. 

It is our right, as Mr. Terry claims, to use our system, 
and probably nobody from outside will ever attempt to 
deprive us of it. It is also our right to go-and live in 
jungles or caves as our forefathers did, but evidently for 
some mysterious reason most of us prefer to live in a 
Other people dispensed with their 
Some day we 


comfortable place. 
Id systems for better ones; why not we? 
shall accept the metric system, and we shall wonder why 
we waited so long before taking this step forward. 
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This is no time for sentimental or radical objection, 
but it is a matter of accepting what the critics themselves 
declare to be “a better and simpler system.” 

Do not let us be too proud of our old relics. If we 
recognize something better, why not favor it instead of 
opposing it with the admission that eventually it will 
come ? JOEL TESSITORE. 
Hyde Park, Mass. 


Compound Float for Reamers 


Without being too critical, it seems to me that Mr. 
Murphy has gone to considerable trouble in making a 
reamer with a “compound float,” as shown on page 866, 
Vol. 44. It would be simpler to use the scheme illus 


trated in the accompanying sketch. 

Mr. Murphy shows in Fig. 1 the usual type of floating 
reamer, with a crosspin through a straight hole in the 
the 


here the hole is reamed 


sketch 
oT 4 OF 
‘ | z | 4 


1@ 


shown 


shank. In 


re 





Joust aps ade 


A 
COMPOUND FLOAT FOR REAMERS 
from each side with a taper reamer, so the thrust is taken 
at the point A. With this style of floating 
is no chance for it to “cramp” against the 


reamer there 
driving pin, 
as Mr. Murphy mentions. 
I use this style of reamer quite extensively in a large 
cast-iron chucking department and find it satisfactory. 
Greenfield, Mass. Herspert M. Darina, 


The Suggestion System 


I have read with interest the letters by J. H. Davis 
(page 561, Vol. 44) and others on the suggestion system, 
and entirely agree that coupled with a commonsense 
method of reward it should be helpful in all shops. I 
have noticed a remarkable improvement in shops where 
a bonus or piece-work system prevails. I will cite two 
instances that occurred during my journeyman experi- 
ence as a fitter and turner. 

The first was in a shop of good repute that did a high- 
It worked under a 


class engine trade. “successful bonus 


system” and paid good waves, The job consisted of 
inserting some small locating pegs in double piston rings. 
They were previously made by hand-filing from the wire 
and the head riveted over inside the ring with a small 
hammer. Any one who has tried to head a rivet in a 
3-in. hole will quite understand the difficulty of making 
a sound job without breaking the ring, which was of cast 
iron. 

After doing a few gross sets, I discovered a 
power press that was not in use, and when time permitted 


small] 


I made a set of dies that pressed up the head complete, 
riveting the outside end as usual, and made a nice little 
job. 

When the manager next visited the shop I was working 
busily on the job. On being questioned, I explained thi 
plan and was relieved when, after timing me, he re- 
marked: “Young man, that is the sort of thing we want 
here. As long as you are engaged on this job the price 
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will not be cut, and I will give instructions that this job 
is to be sent to you first.” This meant a raise of 50 
per cent. in my wages and a good saving to the firm 
by their bonus system, and besides, it relieved me of a 
rather disagreeable job. 

Some time later, I joined one of our real “uptodate” 
shops. On the shop door hung a “Suggestion” box that 
stated among other things that the president would pay 
for useful information. 

After settling down to work, I stumbled on a job on 
the vertical miller, using the radial table to form a face 
parallel to a central hole. In spite of the newness of the 
machine, a persistent error would make its appearance 
in the true radius of the arc, and caused some of the work 
to be scrapped. I therefore drew out a former of correct 
shape, hardened and ground on its edge, and put a hard- 
ened collar between two cutters of similar diameter, so 
as to bear on the former. 

The job cost me two of my spare evenings and some 
little trouble. 
week later I was informed by a letter from the president 
that the suggestion would receive attention, Not long 
after, an office messenger came to me and said that the 


The suggestion was duly posted and a 


nresident desired to see me. 

Being young, | had all sorts of visions as to what 
might happen. The president after making a speech to 
the assembled managers, superintendent and my humble 
self, presented me with an order on the cashier to pay me 
the magnificent sum of 2/6 (60c.), and instructed the rate 
fixer to see that the time was carefully checked and al- 
tered, to conform to the time taken with the new de- 
vice. My feelings can better be imagined than described, 
especially as the job saved about 5/ ($1.20) on each 
piece, besides insuring that the work would be turned 
out correctly. 

There are you see, other sponges that only absorb, 
besides the one mentioned by John R. Godfrey, page 
159, Vol. 44. T. STONE. 

Durham, England. 


Calipering Running Work 


I have read with interest the advice on calipering run- 
ning work, by M. Jacker, 992, Vol. 44. It re- 
calls an interesting experience of my own, thirty-odd years 
ago, and the story contains an excellent “kink” to pre- 
vent calipers from catching on the work, not given by 
Mr. Jacker. 

I was a youngster then, being initiated into the art 
of turning and calipering. Old Wullie was on the next 
lathe, and I very soon found out that my calipers had 
a nasty habit of catching on the work, while nothing 
of the sort ever happened to Wullie. I approached him 
on the matter and was told that he had a secret hard- 
ening process for the points, all his own, and he would 
impart it to me for a dollar down, with a positive guar- 
antee against further trouble in this direction. He would 
hand me his calipers to try to make them catch. While I 
found them far less apt to bite than my own, I still had 
a suspicion of a catch of another sort and that he had 
a notion that youngsters should not learn everything for 
nothing, as such information was likely to be easily 
forgotten. 

One day I saw Old Wullie getting ready to file up a 
job. While he cleaned down a bit, I made my way up 


page 
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to the attic and was very soon at full length on the floor, 
with one eye on a hole that gave a good view of Wullie’s 
operations. I saw him deliberately lift his drip pan, put 
some of the suds in and then, after setting his calipers, 
rest them inside his pan with the points in the suds, 
Somehow it dawned upon me that, whenever he gave 
me his calipers to try, he always lifted them from the 
drip pan. 

I did not lose any time. I returned to my lathe and 
began experiments. Very soon Old Wullie’s secret was 
gone forever. Just wet the points with any “old wet” 
hanging around, and it matters very little at what angle 
you hold them, they will not catch. 

It only remains for me to add that after I discov- 
ered my invention I gave it to the whole shop, much to 
the discomfort of Old Wullie, as the credit was all mine. 
They would not believe he knew all about it years ago, 
because he never told anyone, and I did. 

Belfast, Ireland. F. P. Terry. 
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Financial Literary Rewards 


In Vol. 44, on page 977, R. D. Gatewood has touched 
on a subject that, to my mind, is one of the fundamentals 
of progression, not for the technical writer so much as 
for the machinist, the man for whom such literature is 
primarily intended. Dismissing for the moment the 
technical writer’s grievances, I think it is generally un- 
derstood among machinists that uptodate literature is 
fairly high priced. Now, one can say these works are 
good investments, their cost being divided over their life : 
but what is their life? That depends on the progress 
after their publication on the subject treated. 

Individual knowledge, and with individual knowledge 
individual efficiency, would be more readily obtained if 
prices were lower. I am quite aware that I stand on 
somewhat ticklish ground and am likely to be assailed, 
the argument probably put forward being that good men 
demand good money for their writings. Cutting down 
payment would not ease the situation, as the standard 
of books would gradually fall. What is the solution ? 

A solution that suggests itself seems to lie along the 
path of making advertisements pay for publications to 
a much greater extent in technical works than they do 
at present. 

In England there are striking examples of the sue- 
cessful handling of this idea, but they are comparatively 
few. The principle seems good. The whole idea is to 
bring down the technical food from the engineer’s office 
and feed it to the individual machinist. 

Bristol, England. Water R. Rich axps. 
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Filing a Round Hole 


On page 30, James McIntyre describes a method of 
filing holes, by grinding away part of the cutting sides 
of the file. I suggest that in order to eliminate the 
grinding and to leave the file useful for all other work 
he try enlarging holes by the following method: Chuck 
a round file in the lathe, revolving it backward, and 
feed the work onto the file. This prevents the work 
from running up on the spiral cut of the file. 

By this method holes may be readily reamed larger. 
or elongated sufficiently to obtain the desired clearance 

Rutherford, N. J. GeorGE F. KuHNE. 
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Pennsylvania--The Leader 

The State of Pennsylvania has recently put into effect 
a code for the artificial lighting of factories, mills, and 
other work places. It is effective through its adoption 
by the Industrial Board of the Department of Labor and 
Industry, of which John Price Jackson is chairman. 
Through this act, Pennsylvania becomes the leading 
state as regards its provisions for requiring adequate 
standards of illumination in its industries. To be sure, 
other states have done something along this line, notably 
Wisconsin, but nothing as comprehensive as this code of 
Pennsylvania has heretofore gone into effect. 

The requirements adopted follow very closely the pro- 
visions of the Lighting Code as originally worked out 
by the Illuminating Engineering Society, and the Society 
is to be congratulated on this success of its earnest 
efforts. The code first developed by the Society was 
presented in the American Machinist, Vol. 37, p. 547. It 
was discussed and supported by editorial comment in the 
same issue on page 566. In March of the present year 
it was brought up for general discussion at a joint 
meeting held in New York City by the Illuminating 
Engineering Society and the American Society of 
Mechanical Engineers. The trend of the discussion was 
favorable, although a few points were questioned and 
some suggestions made for modifications. Following 
that meeting, the code was taken under reconsideration 
by the Illuminating Engineering Society, and the result 
submitted to the states of Pennsylvania and New Jersey. 
The first has acted. The provisions of the code as 
adopted by its Industrial Beard are as follows: 

Rule I. General Requirement—Working or traversed spaces 


in buildings or grounds shall be supplied during the time of 
use with artificial light in accordance with the following rules 


whenever natural light falls below the intensities specified 
in Rule II. 
Rule II. Intensity Required—The desirable illumination 


intensity to be provided and the minimum intensity which 


shall be maintained are shown in the following table:' 
At the Work. 
Ordinary 
Acceptable 
Practice 
Ft. Candles 


Minimum 
Ft 


Candles 


1. Roadways and yard thoroughfares... 0.05 0.05- 0.25 
2. Stairways, passageways, aisles, stor- 
BHO GOGOE 2 ccccccccsccccccecsccecs 0.25 0.25- 0.50 
3. Rough manufacturing operations, such 
as foundry work, rough machining, 
rough assembling, rough bench work 1.25 1.25- 2.50 
4. Fine manufacturing operations, such 
as fine lathe work, pattern and tool 
making, light-colored textiles, to- 
WROSS BOGMEERSCUNTS cccccscccenccsece 3.50 3.50- 6.00 
5. Special cases of fine work, such as 
watch making, engraving, drafting, 
5.00 10.00-15.00 


dark-colored textiles 

Uncertain cases and intermediate requirements are 
left to the judgment of the State Industrial Board. 

Rule III. Shading of Lamps—Glare either from the lamps 
or unduly bright surfaces produces eye strain and increases 
accident hazard. 

Exposed bare lamps shall not be used except when 
are out of the ordinary line of vision; lamps should be suitably 
fitted to minimize glare. 


to be 


they 


{This rule is intended to provide adequate illumination at 
the work. For purposes of measurement a horizontal refer- 
ence plane 30 in. above the floor is to be taken, and a properly 
standardized portable photometer or illuminometer used 
For purposes of very rough estimate it may be stated that 
with a good overhead system of lighting 1 cp. (spherical) per 
square foot of floor area should produce an illumination in- 
tensity of about 3-ft. candles. 
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IV. Distribution of Light on the Work—Lamps shall 
be so arranged as to secure a good distribution of light on 
the work, avoiding objectionable shadows and sharp contrasts 
of intensity. 

Rule V. Emergency Lighting—Emergency lighting shall 
be provided in all work spaces, aisles, stairways, passageways 
and exits; such lights shall be so arranged as to insure their 
reliable operation when through accident or other cause the 
regular lighting is extinguished. 

Rule VI. Switching and Controlling Apparatus—Switching 
or controlling apparatus shall be so placed that at least pilot 
or night lights may be turned on at the main point of en- 
trance. 


Rule 


A study of the preceding provisions will show that the 
code is short and simply phrased. Nothing is said 
about daylight illumination. A number of the provi- 
sions of the code framed by the Hluminating Engineering 
Society are omitted. This course has undoubtedly been 
dictated by this kind to 
be successful must not be too drastic or complicated. 


wisdom, for an innovation of 

The Society’s original code provided for four classes 
of intensity which are those numbered from 2 to 5 of the 
code as adopted in Pennsylvania. The Industrial Board 
added the first item, “Roadways and yard thorougfares.” 
It also added a minimum requirement in the fifth class ; 
namely, 5-ft. candles. 

Pennsylvania's code has been carefully considered and 
wisely planned. If it is enforced with the same degree 
of good judgment, the Keystone State is to be congratu- 
lated indeed. The Vachinist bespeaks the 


cordial support of all the machine-shop executives in 


American 


Pennsylvania for these progressive regulations. 
What state will be next? 


Standardizing Aeroplane 
Construction 


The standardization of aéroplanes and motors, similar 
to the manner in which automobile parts have been and 
are being standardized, is being undertaken by the 8S. A. 
E. These initials, it may be explained, now stand for 
the Society of Automobile Engineers, but may, if present 
proposals are carried out, be translated into the near 
future into the Society of Automotive Engineers. Such 
action would enlarge the scope of the society to include 
the automobile, aéronautic, marine, tractor and gas-engine 
fields and so tie together the problems of self-propelling 
vehicles or mechanisms of these four great services of the 
internal-combustion motor. 

It is quite possible that some of the standards adopted 
by motor-car builders can be used equally well in aéro- 
plane work. But many of the problems are so different 
that new standards must be decided upon. Spark plugs, 
for example, will require a special set of specifications, 
owing to different and more difficult conditions. 

Propeller hubs are among the first elements to be con 
sidered, the present feeling being that the standard 
adopted by the French will be selected for this purpose, 
Some standard is absolutely essential for economical and 
satisfactory manufacture. 
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Another matter for early consideration will be the 
nomenclature of the aéroplane, the first point being the 
question of right- or left-hand motor, particularly as 
applied to the twin-motored machines. The committee 
is disposed to advise the use of the terms “clockwise” and 
“counter-clockwise,” as in electrical engineering, the 
observer standing facing the end of the power-delivery 
shaft. 

It is rather unfortunate that this definition should be 
just opposite that used in machine-shop practice regard- 
ing milling eutters, although it is probably the more 
logical. It has always been difficult to see why a right- 
handed milling cutter or drill should turn to the left, 
when looked at from its cutting end. Uniformity of 
definition is highly desirable; but as the electrical and 
aéronaut ¢ usage is evidently logical, there is little likeli- 
hood of a change to meet our shop practice. 

Dr. §.. W. Stratton has announced that the 
Standa:.is will establish an investigation department for 
disseminating the knowledge that is being acquired in the 
numerous laboratories in various parts of the country. 
With interest really aroused in the standardization of 
aéroplane construction, there is sure to be made rapid 


Jureau of 


progress that will be of great value in its development. 


—s 


Limiting Shop Improvements 
To Imcrease Profits 


Improvements in the machine shop and in machine- 
shop operations and tools are usually held to be highly 
desirable, and one who can make them is considered a 
valuable man to have in the plant. This is undoubtedly 
true, but it must be qualified by the fact that improve- 
ments, like anything else, can be overdone. When this 
happens, they no longer continue to be improvements, 
but drawbacks from a financial standpoint. 

It may be well to seek out a definition as to what 
constitutes an improvement in the machine shop. There 
are so many ways of doing the same thing that a change 
in method is sometimes taken to be an improvement, 
especially where this change brings with it an increased 
production and a reduced cost. The point is sometimes 
lost sight of that the old method may not have had 
justice done it. Possibly, with proper thou; ht and direc- 
tion the old method could have been made to beat the 
new one and also to reduce costs and increase production. 

As a starting point, therefore, let us assume that 
before an improvement in a method is to be approached, 
we are sure that the former method is being worked 
to its limit and as intelligently operated as is possible. 
The insistence on this thought will in itself eliminate 
some 50 per cent. of the changes that now take place 
in many shops under the name of improvements. 

The second mental step in approaching a change of 
process is to make sure that it is worth while, granted 
that it is an improvement. Everyonc who has had close 
experie, ce with machine-shop life has seen changes of 
method which were possibly slight improvements, but 
which have been forced into existence as a matter of 
satisfying the personal pride of the originator. Some- 
times the ingeniousness of the method casts an unnatural 
light upon it, which blinds one to the actual merit of 
the idea. A wooden box used as a jig under certain 
conditions is a more meritorious device than would be 
the most elaborate example of a tool maker’s art under 
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similar conditions. But there is no glamour about the 
ugly wooden contraption that saves 100 times its cost 
each week, whereas there is considerable attraction in the 
highly polished and elaborate metal device that possibly 
may earn its keep after a year or two. 

There are some men whose minds are creative and 
whose thoughts change from object to object with great 
lexibility, who are able to devise improvements faster 
than a mechanic can carry them out. Very few jigs are 
built without some possible improvement being found 
before they have been completed. Sometimes these im- 
provements might even be considered worth while, con- 
sidered from the standpoint of what they would save. 
And yet there is a limiting condition here also. It 
does not pay to change methods too often, even when 
there is the strong excuse of considerable saving. One 
may readily imagine a condition in which changes would 
be made so frequently that nothing could be produced, 
and no benefit would be obtained under such conditions 
from the possible saving due to the changes, however 
great these might be. 


ESTABLISHING A Mintwuum Pentop oF SERVICE FOR 
Jigs AND FIXTURES 

These considerations point to the desirability of in- 
sisting on a minimum length of operation of each piece 
of equipment that has proved worthy of. operating at 
all. What this period shall be is a question that may be 
determined individually and cannot be settled in these 
columns for the varying conditions existing in different 
shops. The factors to consider are the average length 
of time required in the shop to put through paying lots 
of the piece that is to be machined in the jig or fixture 
in question; and the average length of time required to 
accustom an operator to a change of method. 

On all proposed changes it is well to insist that an 
estimate be made up before the change is authorized, 
showing the amount of money that may be saved by the 
improvement and comparing this with the cost of throw- 
ing out the old equipment. In shops where the depre- 
ciation on jigs and fixtures is based on a life of one 
year there is no loss, as far as this point is concerned, 
in discarding the method and device at the termination 
of that year. The other factors, however, must be con- 
sidered in addition to the cost of equipment in order to 
size the problem up properly. These were mentioned 
above and are the average length of time required 
to put a paying lot of the parts through the shop, and 
the time needed to accustom an operator to the change 
in method. 


STICKING TO THE MAIN PurRPOsE As A CHARACTERISTIC 
ror Too. DesiIGNERs 

Noah learned something while he built the ark. Doubt- 
less after he had the frame completed, he could see a 
mucn better way to make it; and if he had had the in- 
stincts of some machine-shop tool designers, he would 
have scrapped the whole thing and started over again. 
Possibly, before the roof was put upon the cabin he had 
conceived the advantages of a submarine for similar pur- 
poses, but notwithstanding this he kept the main object 
in view, which was to get the ship built before it rained ; 
and according to all accounts he finished with a few 
hours to spare. His example is a profitable one for tool 
designers to study. 
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Shop Equipment News 





Block Gages 


The illustration shows one of a number of sets of block 
gages manufactured by Wismach & Co., 1513 Richard 
St., Milwaukee, Wis. 

The blocks have parallel lapped opposite sides. They 
vary in thickness by specific increments given in fractions 
of inches or millimeters, and two or more of them can 
be wrung together to obtain what is practically a solid 


gage of a given size. Holders are provided for the blocks 
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BLOCK GAGES 


when they are used for external measuring or for measur- 
ing holes with the two half-round members furnished for 


this purpose. 


Opportunities We Hawe Missed 
By A. L. HAAs 


It is true of research work no less than of many proc 
esses that the byproducts may prove even more valuable 
than the direct outcome of investigation or manufacture. 
This is why the scientific, technical mind displays so much 
interest in what seems the merely curious, irrespective 
of its immediate value. Attention is focused when new 
ground is broken. It is difficult to see where the clew 
may ultimately lead, or what end may result from the 
pursuit of the elusive. 

The distinction between science and commerce can be 
said to consist in the fact that the former seeks no gain, 
while the latter finds no interest in the novel and curious. 
To some extent this serves to explain the coolness with 
which the inventor is met when he seeks to exploit a new 
device. Unless he can prove that his novelty has an 
immediate cash value, his reception is apt to be far from 
cordial. 

A difficulty cropping up in the course of the day’s work 
The graver the matter the 


is an obstacle to be overcome. 
more likely is it to lead to results of value, to an adapta- 
tion worth all the trouble of patient investigation. To 
take full advantage of opportunity afforded needs trained 
imagination, but the average individual blessed with 
patience may fall across something worth while. 
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missed serve 


Both of these concern the 


Two pertinent instances of opportunity 
to add point to the question. 
testing of hardness. 

It will be within the recollection of many that in the 
1890’s, with the development of the bieve le in its earlier 
stages, crushing bicvele balls in a testing machine became 
a favorite pastime. In common with other students tak- 
ing an experimental course | must have destroyed at least 
® gross, the results obtained varying in a most errati: 
manner. 

The cause of such variation was rightlv attributed in 
It proved impossible 


Hard- 


ened plates of every known brand ol steel quenched in 


part to the hardened plates used 
to apply the pressure in a simple point as desired, 


every possible way were tried, but the ball always left a 
permanent depression in the plate. Attention was focused 


on the test, not on its results to the plates, although any 


student might have realized the importance of the in- 
dentation and its application. When, however, the Brin- 
nell machine was marketed, the opportunity we had 


missed became apparent. 


THI PRINCIPLE 
The Seco! d 
this 
industry 


SCLEROSCOPI 


= le rosceone, Long 
the Sheffield 


underlying principle. 


instam e concerns the 


before was ever marketed, forgers in 


cutlery utilized the sam 
\ competent 


his hammer on a blade AacTOSS the anvil whether the steel 


man knew by instinct and the rebound of 
was properly hardened or tempered. 

At least five years before the instrument was marketed 
an old Sheffield 


after I had gained the old man’s confidence. 


demonstrated his methods to me 
A matter of 


forger 


fiftv vears’ experience lay behind the demonstration, and 


it should have provoked more lasting interest than it 
a tually did. 

Taking a dead-soft blade, he made me feel the impact 
and rebound of the hammer. After heating and quench- 
ing, the lesson was repeated, and again after drawing to 
color Unless the blade felt right under the hammer, it 
was re-treated, and the old man had a reputation second 
to none in that particular firm. 

Realization of a principle does 


reduce it to practice, and the merits and ingenuity of the 


not show us how to 
Brinnel] and the Si leroscope methods are not even ques- 
The point is that the underlying principles of 
for exploitation 


tioned. 
both 
by anv acute mind. 
bievele balls tested and found the impediment of the 
indentations, but never realized their application to a 


were in existenct 


Thousands of trained men had seen 


methods of test 


practical issue. 

The cutlery forger’s test was less known, as the trad 
was Unless confidential relations had 
established, it is more than probable that I would 
have been shown the inner mysteries of the old man’s 
Still, the test must have been known to numbers 


secretive. been 


not 


craft. 
who never thought of calibrating the rebound as a means 


of comparing hardness. 
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Drafting-Room Practice in a 
Departmentalized Shop 


Five distinctive features individualize the drafting 
room of the Wellman-Seaver-Morgan Co., Cleveland, 
Ohio. They prove that success in the drafting depart- 
ment is by no means incompatible with free departure 
from conventional methods to fit special needs of the 
business or personalities. 

Leading features are: (1) Departmentalization of 
the drafting room to match the departments of the 
engineering organization; (2) functionalized control, in 
which the engineering direction and administration are 
separated ; (3) cost recording applied to the single draw- 
ing, with a eard file for all drawings; (4) a system for 
limiting house-account jobs; (5) use of cut, sheets. 

The company builds a large range of structures and 
machines, and its engineering work covers at least two 
broad classes of structural steel and three classes of 
mechanical-engineering construction. This condition is 
met by a complete departmentalization of the engineering 
branch, in fact of the whole company except the shop. 
In many concerns where this is the case, the drafting 
room is a single unit, technically and administratively, 
hut here the drafting room also is departmentalized. 
Long use of this plan of operation proves its success. 

The six departments, each headed by an engineer, are: 
Coal and Ore Handling, Hydraulic Turbine, Mine Hoist, 
Crane (charging machines and coke-oven equipment), 
urnace and Estimating. The drafting force is divided 
into corresponding groups, and each group is headed by 
a foreman. Including an extra group, for billing and 
orders (3 stenographers and 3 clerks), the whole force 
comprises normally 90 men. The 44-hr. week is used. 

Administrative control of the drafting force is in the 
hands of the Engineer of Construction, who employs, 
disciplines and manages. For technical instructions, 
however, the group foremen are directly under orders 
of the department engineers. There is no one corre- 
sponding to the Chief Draftsman of the usual type of 


organization. Finished drawings are checked by the 











FIG. 1. CORNER OF DRAFTING ROOM 
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group foreman and are countersigned by the department 
engineer. 

This division of functions is not merely formal but 
is applied consistently. Thus, space limitations made it 
necessary to locate two groups of the drafting force away 
from the main drafting room—in fact directly under the 
eye of the respective department heads. These groups 
nevertheless are under the same administrative control as 
the force in the main room. 

In this organization good disciplinary control is 
secured without a time clock. The group foremen are 











FIG. 2. DRAFTING TABLE OF ORIGINAL DESIGN 


responsible for their men to the Engineer of Construc- 
tion. They are accountable for both regularity and order, 
in addition to efficiency. 

Recorp Forms AND FILE Carps 

To obtain a permanent record of drawings and a 
reliable basis for estimates of drafting costs an unusually 
careful system of recording the drafting-room operations 
was devised. It is based on the draftsman’s time card 
(Fig. 3), which states not merely the job number but 
also the operation (designing, detailing, tracing) and 
the drawing number. The group foreman countersigns 
and turns in the time cards of all his men. The original 
goes to the paymaster; a duplicate is filed in the drafting 
room. 

On completion of a drawing, it is turned in to the 
Engineer of Construction, accompani.d by a report card 
(Fig. 5) giving all pertinent data that describe the sheet, 
except the time spent on it. This report card is filed 
as a permanent record of new drawings made on a given 
order. 

A cost card for the drawing is made up from the 
time slips, posted up each day, and totaled when the 
report card announces its completion. This card (Fig. 6) 
gives the total time and cost, and an analysis of this 
time by men and by dates. An analysis by operations 
can be deduced, when needed, from the rates of pay 
shown on the card. 

Regular (contract) jobs are started by a group fore- 
man on receiving from the Engineer of Construction a 
duplicate of the order made out by the contracting agent 
or engineer. This order is returned after completion 
of all the drawings of the job. 





= 














August 10, 1916 AMERICAN 





























DAILY TIME CARD. DRAFTING DEPARTMENT. 
THE WELLMAN-SEAVER-MORGAN CO, 
NAME TIMEKEEPER’'S CHECK 
DATE— — 
—_—_——- = = ——_— 4 
CHARGE NO. OPERATION DRAWING NO, mOURS 
a —- ames came 7 
| 
APPROVED = TOTAL TIME 
44 #11—15 SOM 











FIG. 3. TIME SLIP GIVES OPERATION AND SHEET 
NUMBER 


House-account jobs, or what might be called nonpro- 
ducing work in the drafting room, are initiated by a 
special order made out on a numbered-series card issued 
by the Engineer of Construction. This card, 
tending to limit the amount of such work, helps to 


besides 


insure proper locating of the charge in the accounting 
department. The latter result is secured by sending a 
duplicate of the card to the accounting department when 
the job is initiated, and giving on this card a sufficient 
description of the proposed work that the latter depart- 
ment is enabled to place the charge against the proper 
one of several ‘standing accounts authorized by the 
management of the company. Fig. 7 shows the card and 
its duplicate. The back of the duplicate is ruled for 
the daily time and cost figures from the time slips, the 
time-slip entries being identified by the number taken 
from the special-order card. 
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FIG. 4. SKETCH OF UPRIGHT BOARD AND LAMP 
MOUNTING AS FORMERLY USED 


Now abandoned for horizontal tables and ceiling drops 
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FIG. 6 COST-RECORD CARD IS FILED FOR EACH SHEET 
The arrangement of the room is determined partly 
hy the space layout and the window lighting. The room 
is about 40x100 ft., and 15 ft. high: about three-fourths 
of the wall space has windows. With narrow piers, and 
windows extending to the ceiling, the side light easily 
allows of placing two tables in line from the wall. As 


ihe column arrangement makes an &-ft. aisle down the 
middle of the room, the row of 
just fills the available space. In the other direction the 


tables are spaced about 4 ft. 8 in., or three per 14-ft. bay. 


two tables on either side 


Present practice as to equipme nt is of relative ly recent 
fitted 
brackets set 


date. Up to eight years ago the room was with 


upright drawing boards mounted on easel 
| sketches roughly the 
fitting. The 


boa rd 


on top of oflice-type desks. ig 


and board, and its lamp brackets 


could be adjusted to different angles, the 
d2x40 in. ) could he 
and could even be 


desk 
(about 
shifted up and down on the brackets 
slid down to rest on the draftsman’s 
knees, and a parallel-ruler working in slots of the rails 
The lower stile had a 
A pipe support 
hook 


served in place of the T-square. 
projecting tray to hold pencils and tools. 
over the top carried a Nernst lamp 
could be slid along the pipe rail to any position. 

The horizontal-board plan is now used exclusively. 
Many of the old desks were adapted for this by putting 


baby whose 


G-in. legs under them: two desks with a filing case be 


tween give enough table length for two draftsmen. The 
rest of the room is equipped with large tables designed 
and built by the company. Fig. 2 shows one of these 


There are two drawers for tools and books, 
and two large ones for drawings. The top is 34x84 in.; 
it has an oak border and This is 
rarely or never used for pinning down drawings, but 


quite ( learly. 
a soft-pine filling. 


a drawing-board on taper rails is placed on it. 


large boards are used in the Hydrauli: 


These range from 4x6 to 5x10 ft.. and have 


Several 
Department. 
a steel edge for the T-square. For other departments the 


regular table serves satisfactorily —FEngineering News. 
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There are a few drafting machines, but most of the 

Triangles and other 
Special tools such as 


tables are equipped with T-squares. 
tools are furnished by the men. 
pantograph, beam compasses and special curve and radius 
templets are furnished by the company. 

The present lighting system has one 360-watt drop 
fixture in each bay (14x16 and 8x14 ft.). The fixture 
has six 60-watt tungsten lamps placed under a 39-in. 
General Electric “diffuser,” and inclosed below by a 
pearl-glass shade, all hung about 6 ft. from the ceiling 
(9 ft. from the floor). The illumination is said to be 
entirely adequate. Ceiling and walls, painted buff in 
oil, are important factors in the lighting. 
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FIG. 7. DRAFTING-ROOM ORDER CARDS FOR HOUSE- 
ACCOUNT JOBS 
Cards 3x5. Lower, white, goes to drafting-squad foreman 


is his order. Upper, buff, goes to auditor, and is ruled on 
back for time and amount 


Most of the work is done on cut sheets. Buff drawing 
paper is used for pencil layout and detailing, and this 
as well as the tracing cloth and blueprint paper is bought 
in sheets. The tracing cloth is bought with border and 
company stamp (lower right corner) printed on. 

The reason for using blueprint sheets is that the two 
machines—imported vertical machines, among the first 
made—take sheets only. 

There are four standard sizes of drawing sheet; only 
in turbine work and other special cases is it necessary 


to depart from these. They are: 


Over All Inside Inner Border Line 
26 x36in. 23%,x33% in. 
18 x26 in. 16 x23% in. 
13. x16in. 10%x14 in. 
9144x12 in. 7% x10% in. 


The sheet sizes are selected by the group foreman in 
planning out the work on a particular job. The smallest 
size is used for drawings that are likely to be wanted 
in letter size for filing with correspondence and notes. 
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FIG. 8. PART PLAN SHOWING TABLE ARRANGEMENT 
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Japanese Copper Production 
and Exports 


Usually Japan exports considerable copper to China 
each year, but during the past year not only have there 
been no exportations of the metal to that country, but 
Japanese merchants have been scouring the markets of 
China for copper, and Chinese statements have been made 
that Japanese dealers purchased Chinese copper coins 
and shipped them to Japan to be melted down. 

In 1909 the production of copper in Japan was given 
as 46,000 tons; during the past year the production in- 
creased to 72,000 tons. One-half of the exports of last 
year went to Russia, one-fourth to Great Britain, and 
the remainder to France and the United States.—Brass 
World. 





NEW PUBLICATIONS 











MECHANICAL TECHNOLOGY —By G. F. Charnock. Six 
hundred and twenty 8%x5%-in. pages; 503 illustrations; 
indexed; cloth bound. The D. Van Nostrand Co., New 
York City. Price $3. 





In this volume the author has brought together a con- 
nected and systematic account of the chief operations fol- 
lowed in mechanical trades. The various metals and alloys 
used and the machines and processes employed in the manu- 
facture and refining are described at some length in the first 
part of the volume. Foundry practice is discussed in the sec- 
ond part; troubles that often occur in this department are 
analyzed, and methods of avoiding them are outlined. Not 
only hand molding, but molding with machines is treated in 
detail in this section. 

The third part takes up forging and stamping, general 
smithwork and also special machines for manufacturing parts 
from metals possesing malleability and ductility. Wire draw- 


















ing and wire-drawing machinery, also the manufacture of 
tubes and the processes followed for manipulating sheet 
metals by flanging, disking, drawing, embossing and coin- 





ing are considered. 

The work will be found to be comprehensive and thorough. 
The various details in both machines and methods are pre- 
sented with particular care, so that the book should be of 
value to the engineer, the student or the machinist. 
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J. Sigfried Edstrom, general manager of the Swedish Gen- 
eral Electric Co., sailed on Wednesday, July 26, for Stockholm, 
Sweden. 

Capt. N. Wallenius, general manager of the Nordiska 
Kullager Aktiebolaget, of Gothenburg, sailed on Thursday, 
July 20, for Gothenburg, Sweden, on the S.S. “Hellig Olav.” 

Hiram Walker, until recently assistant engineer with the 
Enger Motor Car Co., Cincinnati, Ohio, has become associated 
with the Chandler Motor Car Co., Cleveland, Ohio, in the same 
capacity. 

Charles G. Williams, engineer in the automobile and avia- 
tion line, has resigned from the Mason Motor Co. to accept 
his appointment authorized by the Secretary of War as in- 
spector of United States Army aéroplanes and aéroplane 
motors. His first duties call him to the Curtiss Aéroplane and 
Motor Corporation, Hammondsport, N. Y. 



























CATALOGS WANTED 





Senneeeneecsanonsenanente, 








The Sheffield Machine and Tool Co., 35 S. St. Clair St., 
Dayton, Ohio, would like to receive catalogs from manufac- 
turers of equipment used in making dies, jigs, fixtures, etc. 

A Belgian Manufacturer of bicycles would like catalogs of 
tube bending machines to bend seamless steel tubing in sizes 
of % or 7x14 or 16-in. gage, to be used especially for bending 
handlebars. These catalogs should be addressed to 
East Alton, IIL 







bicycle 
A. Van Haver, 
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at the 


Gleason Works 


By E. A. 





SYNOPSIS—The building of efficient gear-cut- 
ting machinery demands a high degree of ac- 
curacy, because these machines are practically in 
Methods that 
insure accuracy of related components in these 


the same class as dividing engines. 


precision machines are here described. 





Inaccuracies in work from a gear-cutting machine are 


visually detected more readily than they are in the work 
from any other machine, with the exception of the grinder. 
For example, take 


SUVERKROP 


can be adjusted to or from the axis of the fixture. Verti 
cal adjustment of the cutter arbor is also provided, as 


well as an outboard support A, which may be moved 


toward or from the center of the fixture and up and down 


on the arm ZL. When undercutting such parts as the 
member .V, but sliding 
M, holds the 


cutter to its work and prevents at fle tion of the member 


flange M, a shoe secured in the 


on the planed upper surface of the flanges 


N, which is otherwise supported in the center bearings 
only of the frame. Micrometer adjustment of the milling 
vraduated dial 


Years avo, 


ana a 


at OU, 


head is obtained through a screw 





a spur gear 24 in. 
in diameter, 8 dia- 
metral pitch, with 
a 3-in. hole in its 
center. The hole 
could be 14 in. out 
of center or the 
rim ¥g in. out of 
round without at- 
tracting attention ; 
but should the 
spacing be out so 
little that a tooth 
is 0.002 in. thicker 
or thinner than 
those next to it, 
the difference is 
appreciable at a 
glance. Accuracy 
is of vital impor- 
tance in a machine 
that is to produce 
exact but 
accuracy is ex- 


gears ; 








alout 20, the 
frames of the 
(jleason rear-cut- 


ting machines had 


two cored T-slots 
on top of the 
flange. Under- 
neath the flange 


Was a seat for a 


cireular rack, 
T-slots, the 
periphery of the 
flange and the 
for the 
lar rack were ma- 


These 


seat cireu- 
chined by a hand 
operated fixture 
with a single- 
tool] 
mounted on a slide 
rest, 1 am told 


who used 


pointed 


by one 
to pull the bar 
hand 





around — by 





pensive, and any 
methods that as- 
sure it without excessively increasing the cost should in- 
terest all mechanics. 

In Fig. 1 is shown a milling fixture, or more properly 
a special miller, that not only does more accurate work, 


FIG. 1. ARC MILLING 


but also reduces the cost as compared with the results 
obtained with a fixture formerly in use. 

The work A is the main frame of a 24-in. Gleason gear 
planer. The milling fixture B is provided with a central 
stem that fits the finished bearings in the center of the 
frame. The circular feed is at C is driven by the 
shaft D, which is splined to accommodate different sizes 
of frames. Change gears at C provide for various grada- 
tions of feeds. A crank # permits rapid swinging of the 
fixture B by hand. 

The entire mechanism is driven by 
gear guards over the reducing gears G 
displaced to show the mechanism. A vertical shaft con- 
centric with the axis of the fixture transmits motion to 
the feed gears through a pair of bevel gears at /7. The 
horizontal shaft 7 transmits motion to the milling cutter 
arbor J. The shaft J is splined so that the cutter arbor 


and 


the motor. The 


were purposely 


FIXTURE FOR 


that it took a week 

to do the 

With the fixture shown, 

the frame of a 24-in. gear planer is accurately machined 
in 18 hr. 

Qne olten 


FRAMES 
small 


amount of work on the old frame. 


Sees *“narallels” used to support and space 
pieces of work vertically, but not so often do@s one see 


them used to space horizontally. The castings shown in 


Fig. 2 are columns for spiral-type gear cutters, the ways 
A of which have been planed in a previous operation, In 
this operation they are set up to plane the pads B, which 
The first one is set square 
Then 
a parallel C is set on the planer table against the finished 
face of the flange A. 
and the back of its flange A 
of the parallel U 
These parallels are rectangular cast-iron frames 
Assuming 


must be square with the ways 
on the planer table in the usual way and clamped. 


The next casting is laid on the table, 
up against the 


is brought 


other edge and so on till the table is 
filled. 
with diagonal braces from opposite corners, 
hat thes are parallel and that the flanges of the ways are 
also parallel, the accuracy of the pads 2 depends merely 
on setting the first casting square and being sure there is 


no dirt between the parallels and the flanges of the work. 
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is shown an 88-in. King boring mill fitted 
with reversing gear similar to that usually found on 
planers. The work A on the table is the frame of a curved 
tooth gear roughing machine. 

The work has already been planed on the bottom, where 
it rests on the boring-mill table, and on the top, where 
the indicator is lying. The slide, which is covered by the 
setting jig B, has also been planed. The setting jig fits 
the slide, has an angular member that bolts to the pad C 
and reaches down and touches the pad D, which has been 
finished on the planer. The slide locates the hole in the 
jig in one direction, and the pad PD locates it in the other. 

The dial indicator is held in the boring bar, and the 
work is trued up. The planed upper surface is also trued. 
The casting shown on the table was adjusted while the 
writer watched, and one side was packed up with a cigar- 
ette paper 0.001 in. thick. This will give an idea of the 
accuracy required. No limit of accuracy is stipulated on 
this work, but the majority of the machines are set within 





PLANING PADS SQUARE WITH WAYS 


.0005 in. The average time necessary for 
setting up, rough- and finish-boring is 2 hr. On the upper 
surface there is an annular groove surrounding the bore. 


and its duty is to 


for boring. 


This groove is termed the “dirt ring,” 
trap any dirt and prevent it from working into the bore. 
This ring is turned in 15 min. The bar is then changed 
and the lower bearing of the bore machined. This also 
takes about 15 min. The flange at the top is a little over 
26 in. in diameter and occupies about two-thirds of a 
circle. The edge of the flange is finished 2775 in, In 
diameter, and the flange is undercut for 2 in. back from 
the edge. Turning and undereutting this segment are 
done in about 2 hr. 

The latter part of 
the start of the cut 


the job is somewhat interesting. At 
where the circular flange joins the 
rectangular part of the base the usual clearance for the 
tool has to be made. 
in work of this character is usually made with hammer 


As every mechanic knows, clearance 
and chisel. The operator of this boring mill “shapes” it 
out with a tool set horizontally in one of the bars. The 
cutting edge of the tool is set horizontally, and the ram 
is operated by hand with the traverse screw. 

The control of the oscillating movement of the table is 
The two 
dogs F, Fig. 4, are adjustable in the T-slot, which runs 
around the table. 


practically the same as that used on planers. 


The reverse is also electrically con- 
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trolled, and it is necessary to set the dogs FL to only 
the electrical 
increments the reverse of 


approximate position. A lever on device 


retards by small 


advances or 

the table. 
Reversal takes place within a space of about ;'; in., so 

A pin will be noticed 


that one can almost work to a line. 





FIG. 3. PLANING THE CRADLES 
at G. This is a “safety” devised by the operator of the 
mill. When the trip is in “central,” not operating posi- 


tion, the pin G can be pushed into a hole in the bed, lock- 














FIG. 4. 


KING BORING MILL WITH CIRCULAR AND 


OSCILLATING MOTIONS 


ing the trip and preventing the machine from being 
accidentally started. This is a handy device on a machine 
of this description, making it safe while the operator is 
setting work and foolproof when he is called away from it. 
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In Fig. 3 is illustrated the planing operation on the 
cradles for the spiral-type generator. The set-up shown 
was used before a planer jig was made. A T-slot is cut 
from the solid metal on one side. The tool is shown 
making the slot for this. At each end there is a cored 














FIG. 5. SCRAPING IN V’'S FOR CRADLE 


pocket for the tool to run into. The final operation on 
the T-slot, cleaning out for the head, is done with a T-slot 
cutter in the miller. 

In Fig. 5 is seen an exceptionally interesting operation, 
the scraping of the V’s for the cradle of a curved tooth 




















FIG. 6. SCRAPING CRADLE TO THE FRAME 


gear cutter. The part A may be termed a circular surface 
plate to which the V’s for the cradle are scraped. This sur- 
face plate is a little over 4 ft. in diameter. It was turned 
on a boring mill. The casting, while light for its size, is 
well braced. After being rough-turned on all surfaces 
to be finished, the surface plate was accurately measured 
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and allowed to season for two months before finish 


On being set up for finish-turning, it was found 


that it had warped about 4'; 


Lurning. 
in. out of round. The finish- 


ing was done on the boring mill with the greatest care, 
as there was no means of improving on the work from this 
machine. 

plate A so that its 


with the spindle C, 


The V’s are s raped to the surface 
end B 


An indicator ) on the arm # must show no variation on 


indicates absolutely 


square 


a circle about 30 in. in diameter. ‘The time necessary 


for scraping the ways is dependent on a number of vari- 
ables—accuracy of the machine work, hardness of the 
material, skill of the scraper hand, etc. From one to two 
days is usually suflicient time to finish this part of the 
work. Each time the surface plate is dropped into the 


top, bottom and sides 
] 


readings 


\V’s the indicator is swung to the 


and its reading noted. The work goes on till the 
of the indicator at all points in the 


circle are the same, 

















FIG. 7. BORING THE BRACKET 
In other words, the cradle must be as nearly square with 
the work spindle of the machine as it Is possible to get It. 
In Fig. 6 is shown the scraping of the cradle. Two 
wooden bars A are provided for rocking or sliding the 


In this job, as in the one preceding, 
Thus 


frame 


cradle in the V’s 
the cradle. 
on the V’s of the 
hr.. depending on 


only one member is scraped—in this case 
the accuracy of the scraping 
It takes from 6 to 12 


to scrape 


is not impaired, 
the conditions previously indicated in a cradle, 

In Fig. 7 is illustrated the testing, which follows an 
interesting precision boring operation. The rope A has 
ho place In the testing Opn ration, as the spindle is turned 
bv hand for this work, but is merely to show the drive for 
the cutter bar in the boring operation. Power for boring 


is obtained from an electric motor mounted on a truck 
so that it can be moved from machine to machine as they 
reach this stage of completion. 

When setting up to bore thi 
and C, a boring bar and dial indicator D are used to set 
the member B and the boring-bar bearing square and in 
The test bar F and the indicator 
used to set the face of B with the 


The boring bar is then substituted for the 


hole in the members B 


line with the boring bar. 
PD are first 

spindle axis. 
test bar. The bearing FE for the outboard support of the 
bar is adjusted till the indicator, which has been secured 


square 
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to the boring bar, shows that the bar is square with the 
face of B. As previous!) stated, the drive for the bar is 
from a motor through the rope A and the gears G. The 
traverse of the bar and head is by hand with the erank //, 
A single-pointed cutter is used. The time necessary to set 





up and bore this job is about.3 hr. 
In Fig. 8 is shown the testing of the spindle of a curved- 





tooth generator. This operation precedes the scraping of 
the cradle base, Fig. 5. The test bar is 15 in, long, and 
it must be level within 0.001 in. throughout the length 
of the bar. 

In Fig. 9 is seen the testing of the spindle for con- 
centricity with the fulerum from which it is swung. The 




















FIG. 9. TESTING HEAD FOR CONCENTRICITY 


the hob merely cuts the teeth, but does not have to pull 
it around. 

The index gear, as previously stated, is made up of 
two parts—the main part /’, which is a force fit on the 




















FIG. 8 TESTING ALIGNMENT OF SPINDLE WITH FRAME 


testing arbor A has a spherical, or rather hemispherical, 
end, It has a taper shank that fits the tapered hole in the 
spindle. For this test the head is swung on its fulcrum, 
and the allowable variation from truth is 0.0005 in. only. 
In Figs. 10 and 11 are shown the fiaal hobbing and 
testing of the index wheel. The index wheels are made 
in two parts, held together by fitted bolts. The prelim- 
inary hobbing is done on a hobbing machine, with the 
index wheel in place on its spindle, as it is practically 
impossible to fit a separately cut index wheel accurately 
to a spindle. The spindle and the index wheel are then 
fitted to the head, and the latter is then ready to have 
the index wheel finish-hobbed in the manner to be 
described. After they have been assembled in the 
machine, the entire head, the spindle and the in- 
dex wheel are removed to the hobbing stand, Fig. 10. 
The worm is removed, and the hob A is mounted on the 
wormshaft in its place. The drive for the hob is by rope . 
over the rope pulley B and reducing gears C. Mounted = {f* 
on the spindle is a split drum 2). Wound around this is ~or\\ 









the rope £, which is led over a pulley and has a weight 























attached to the other end. The weight is suffi iently 
heavy to carry the spindle and index gear around so that FIG. 10. FINISH-HOBBING THE INDEX WHEEL 
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spindle, and the ring G@ secured to F’ by accurately spaced 
and fitted bolts. Before starting to finish-hob, the ring 
G is removed and given a half-turn on F. After finish- 
hobbing has proceeded as far as it should according to 
the operator’s judgment, the hob and hobbing gear are 
taken off and are replaced by the worm. It must be borne 
in mind that the whole indexing unit has been removed 
bodily from the gear-cutting machine. 

The testing outfit consists of a dial indicator, A, Fig. 
11, a crank B, a stop pin C and a pawl D. The operator 
lifts the paw! VY out of engagement with the stop pin C 
and turns the crank B clockwise till the stop pin C 


engages the slot in the pawl D. The reading of the dial 

















TESTING THE ACCURACY OF THE SPACING OF 


THE TEETH OF THE INDEX WHEEL 


FIG. 11. 


indicator is then taken and the operation repeats tooth by 
tooth until a complete rotation of the index gear has been 
made. No rules are applicable to the work of justifying 
an index ; experience is absolutely necessary. Each index 
gear 1s dilferent. The justifier, assisted by his experience 
with previous index gears, hobs and tests, and hobs and 
tests till the gear is within the required limit of accuracy. 
The ring half @ of the index gear /’, Figs. 10 and 11, 1s 
shifted from position to position in search of the most 
advantageous location for it on /. The greatest allowable 
The majority of the index 
Occasionally an index gear 


cumulative error is 0.0015 in. 
gears come within 0.0005 in. 
is encountered which is found impossible of correction, 
generally because of hard spots. Such gears are forced 
off the spindle, scrapped and a new one fitted. 

No time limit can be placed on work of this character. 
To finish-hob and test an index wheel requires from 34% 


to 7 hr. 
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Young Men of Todaye-A 
Criticism 
By J. P. Bropny 


In looking around for shop apprentices I find that most 


I 


of the young men of today are aspiring for nothing but 
} 


dollars—and they want them right now. They seem to 
have no thought for their future. In our own shop we 
have increased the amount paid to such voung men, aim 
ng, if possible, to obtain the very hest ( lass of help. But 
in many Instances it seems that the wages we can pay 


such youths is not great enough to attract them into our 


employ. These young men will not take the time to 
learn a trade or business, but would rather drive a wagon 
or do some other common, unskilled work. Thev can 


obtain a little more money at some such job, so they prefer 


the temporary advantage instead of trying to do things 
and achieve final success in a way similar to that followed 
by men who have worked and struggled for what the, 
To 


that these young men are lacking in just ordinary com- 


now have. sum up the situation, it almost seems 


monsense, 
In 


control over their own children—at 


the have lost 
least that 


if vou wanted a young 


many cases it seems as if parents 


is the way 
it appears tome. A few years ago, 
man to settle down for a three- or four-vears’ apprentice 
business, you and his parents 


One 


ship and learn a trade or 


could control the situation. But today this is not so. 


to be the man) amuse 
1} 


disturbing thing seems places of 
yy municipalities, which take 
the they 
preparing themselves for the future. These 


many opportunities for pleasure make it difficult to con 


ments, some even supportee 
time 


young people away from home during 


should be 
trol young men after they leave the public school, and 
also make it hard for them to settle down and learn some 
kind of skilled work that in 
1 am satisfied that a vast number of employ- 


will be to their advantage 
later years. 
ees will agree with what Ll am saving. 

[s it possible that too much book education is destroying 


the thinking power of our young men and _ preventing 
them from understanding life as it really is? In any 
event, a high-school education and a $1.50 per day job 
seem to be entirely satisfactory to a great number, Appar- 


ently they do not care what may happen later on in life. 

Turning again to the matter of amusements and sports, 
these tend to make our young men wish to be away from 
all right, but an 


forgotten 


much. Some pleasure is 
that 


right time fortify us for the years to 


home too 
important thing 
sacrifices at the 

Nowadays, on almost any evening, you can find 
numbers of young people in Probably 
they would congregate there every night in the week if 
they had the opportunity. But they are there at times when 
they should be at home preparing for the next day’s work, 


should never be is that 


come, 
the dance halls. 


or learning things to make life easier as they grow older. 
It sometimes seems as if the wholesome amusements of 
the past are absolutely forgotten. 

To get right down and consider a very simple job, that 
of office boy offers an excellent chance for an ambitious 
vouth, as there are many opportunities for advancement. 
But in spite of the fact that this work may lead to a 
future excellent position, it is now a rare thing to have 
an application for an office boy’s job, whereas in the years 
gone by such requests were numerous. 


*Vice-president, Cleveland Automatic Machine Co 
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Machining Small 


By Rosperr 
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SYNOPSIS—In this article are shown jigs used 
in drilling the apron-feed rod stand, head driving- 
pulley guard stand, back-arm bar bushing, counter- 
shaft-carriage slop bracket, fwo-speed head front- 
pulley shaft cap and the spindle driving-gear nut. 
The jigs are shown in detail, and the average 


drilling lime given. 





On page 1007, Vol. 44, was described a turret lathe 
manufactured for Reed-Prentice by the Blake & Knowles 
Steam Pump Works, East Cambridge, Mass. 

The jig for the feed-rod stand employs a turned plug 


> 


SS —_— 


> 
> 


= 
a 
x< 





/ 


Vol. 45, No. 7 


athe Parts 





MAWSON 


that fits into the previously bored hole as the locating me- 
dium. In drilling the pulley-guard stand the tool is de- 
signed merely to hold the part, the holes being located in 
the center of the bosses and then drilled. The jig is pro- 
vided with an indexing pin so that the two sets of holes 
will be drilled radially. 

A simple plate jig provided with a locating plug is 
employed for drilling the bar bushing. The tool used in 
drilling the carriage stop bracket employs a steel groove 
into which fits the machined tongue as the locating means. 
‘Two simpler types of jigs are used in drilling the other 
two elements. In one, hook bolts hold the part in posi- 
tion, and in the other a thumb-screw tightens the casting. 


-* 























FIGS. 2 AND 2-A 
rod Fig. 1. The 


and finished 


stand, 
plug 
in position. 

ay -in. drilled. 


apron-feed 
lecated by a 
hold it 
two 


Operation—Dr ling 
bored and milled 
pads. A washer and a thumb nut 

Holes Machined—Four -in. 


casting is 


and 
FIGS. 4 AND 


driving-pulley 


4-A 

guard stand, Fig. 
is located against a stop pin at the end and 
rests against another pin at the front end. Screws are tight- 
ened against the casting to force it against adjustable screws 
and thus hold it. Two holes are drilled with the index pin, as 


Operation—Drilling head 


3 The casting 


shown. The ewinging element of the jig is then placed in 
the second position, being located again by the indexing pin, 
and the second drilling is performed. 
Holes Machined—Four ™/ -in. drilled. 
FIGS. 6 AND 6-A 
Operation—Drilling back-arm bar bushing, Fig. 5. The 
jig is placed on the casting to be drilled, being located by a 


A thumb- 
locating setscrew. 


plug that fits into a 3%-in. hole previously bored 
serew forces the flange around against a 
win. drilled. 


Holes Machined—Two * 





FIG.8 
JIGS USED IN DRILLING TURRET-LATHE PARTS 


FIGS. 8 AND 8-A 


Operation—Drilling countershaft-carriage stop bracket, 
Fig. 7. The machined casting is located by a recess into 
which a milled tongue fits. The part is then slid along the 


jig against a locating pin. The hook bolt shown holds it in 
position 
Holes Machined—One 


\4-in. and one ?}-in. drilled. 


FIGS. 10 AND 10-A 

Operation—Drilling two-speed head front-pulley shaft cap, 
Vig. 9. The milled casting is located by two steel tongues that 
fit outside the the lap The part is then forced 
against an adjustable Setscrew by a thumb-screw. 

Holes Machined—Four jj-in. and one F drilled and one 
hole drilled to suit an oil cup. 
12 AND 12-A 

Operation-—Drilling the head-spindle driving-gear nut, Fig. 
11. The finish-turned and threaded nut is located by the out- 
side in the jig and held in position by the two hook bolts, as 
shown. 

Holes Machined—Three %-in. and one ijj-in. drilled. The 
latter hole is then counterbored to *% in. for a depth of % in. 


recess on 


FIGS. 
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DETAILS OF DRILLING JIGS USED IN MACHINING SMALL ELEMENTS FOR A TURRET LATHE 
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A Lathe Milling Fixture of 
Wide Range 


By C. O. Parkiturst 

Next after the lathe the miller is probably the most 
flexible machine tool, capable of doing a large variety of 
work, 

There are plenty of milling attachments for the lathe, 
to be had for the buying, but generally they are limited 
in their capacity to small or special work for which they 
are designed and have not a great range. 

The attachment shown in the illustration is a regular 
“hand” miller so modified as to be readily placed on the 
hack end of the lathe bed. This fixture can be driven by 
a heavy rod toggled to the live spindle of the miller, the 
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miller, can be used here for holding work, and as true and 
dependable a pfoduct can be secured as on any regular 
miller, the limit being only the size of the machine. 
Worm gears have been cut, small pinions down to %, in. 
in diameter have been made, and pretty nearly all kinds 
of work except rack cutting have been done with this 
fixture. 

3 
Soldering Iron with Removable 

Copper Point 


By P. GAMES 
The illustration shows a soldering iron made from a 
piece of standard copper tubing swaged down to a point 


at one end in the way shown in the accompanying detail. 








FIGS. 1 AND 2. 
other end being held in a chuck on the live spindle of the 
lathe, the tailstock of the lathe having been removed. 

The original of this machine was made and used as a 
regular miller. Seeing it in operation and realizing what 
could be done with it as a lathe attachment, I borrowed 
the patterns and built the lathe attachment. As origi- 
nally designed, it had no overhead bar for the outer cutter 
of the milling arbor. This was put on later to stiffen the 
machine. 


ADAPTED FoR A Wiprk RANGE or MILLING 


With this attachment any and all forms of milling 
within the limits of its size and its appliances can be done. 
The lathe head drives it. Hence, any change of speed 
within the range of the lathe, with its back gears, is 
possible, and heavy cuts can be taken when needed. With 
the cutters shown, gear cutting up to 6 in. in diameter 
can be done, and of course all sorts and kinds of fiuting 
for drills, reamers and the like. 

Graduations on the screws enable cuts down to 0.001 
in. to be set for and made. Hence, one can work as “fine” 
as one pleases. The feed is by hand with a traverse 
screw; it would hardly pay to put on an automatic feed 
for so small a machine. 

Putting the attachment on or taking it off takes about 
five minutes. Vises, clamps, ete., such as are used with a 














A MILLING FIXTURE THAT WORKS IN PARTNERSHIP WITH THE LATHE 


with any flame. 
the end of the 
iron rod is heated and the copper sleeve slipped on and 
locked by the bent wire B. The locking arrangement is 
convenient and can be put in operation almost instantly. 


The copper is not brought into contact 
In use, the copper sleeve A is removed, 
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SOLDERING IRON WITH REMOVABLE COPPER POINT 





Heat is retained in this iron two or three times as 
long as in one made of solid copper. The end of the 
rod should not be less than 54 in. in diameter or the 
heat will not be retained, 
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Manufacture of a Five-Piece Type- 
writer Frame--I 


By Frank 





SY NOPSIS—The frame of this typewriter is 
made up of five main parts, consisting of two 
side plates, a front brace, a rear brace, and a 
front tie filling out the bottom of the frame. The 
members are put together securely with screws 
having heads finished flush with the castings, and 
no sign of a joint shows in the finished machine. 
This construction is worked out in this case much 
better than would he possible with a solid casting 
for the frame, and the subsequent machining 
operations are carried on more satisfactorily. 





In an earlier article in these columns a description 
was given covering certain important features in the 
design and construction of the Noiseless typewriter. 
The methods of the manufacturer of this machine, the 


A, STANLEY 


as the methods of manufacture render this possible b 
conforming to the requisite degree of 

It will be this 
that the process of manufacture of the Noiseless type 


accurac \. 


shown in and in succeeding articles 


writer introduces into shop practice many high-grade 
methods, some of which are unique; and the whole order 
of operations is developed along such a line that from 
the important starting point to the 
series of machining operations the setting of both work 


conclusion of the 


and cutting tools correctly is maintained by working 
and gaging always from the given starting point. 
and in 


in the earlier 


The typewriter in its assembled condition 


various stages of assembly was illustrated 


article, page 139. Fig. 1 herewith shows the frame of 
this machine before and after putting together, As 
there represented it is of five-piece construction, con 


sisting of two side plates—right and Jleft—a front-frame 
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FIG. 1. FRAME OF 
Noiseless Typewriter Co., Middletown, Conn., embody 
many operations of precision and processes where a con- 
siderable degree of ingenuity has been resorted to in the 
working out of details of jigs, fixtures and other special 
appliances for conducting the work with rapidity and 
accuracy. 

As already pointed out, this typewriter has many 
points of novelty; and it may be said that its opera- 
tion as a noiseless machine depends in a considerable 
measure upon the correctness of the parts of which it 
is constituted. That is to 
cases which might be cited in various lines of manu- 
facture, the important principles evolved by the designer, 
while theoretically correct, may be taken advantage of 
in the production of the finished machine only in so far 


say, as in numerous other 


NOISELESS TYPEWRITER DISASSEMBLED AND 


ASSEMBLED 
brace, a rear-frame brace and a front filling piece closing 
the gap between the two inner surfaces of the curved ends 
of the side plates. 

Originally this frame was cast in one piece, and an 
ingeniously designed pattern and core block were utilized 
in the process of making the mold for the casting. In 
spite of this fact, the 
always an expensive object primarily, and certain machin 


however, one-piece casting was 
ing operations, particularly in connection with the cross 
difficult ol 


whole 


were more accomplishment in the 
frame. The 
into the sectional which 
both of the 


later operations of machining, has been effected without 


braces, 


solid proposition was eventually 


converted construc tion, under 


economy in cost. original castings and in 


incurring any disadvantage. 
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To all appearances the frame might be a solid casting 
as no indications of joints are anywhere presented upon 
scrutiny of the completed machine. As a matter of fact, 
each of the two front and rear, is secured at 
each end by three countersunk-head screws tapped into 


braces, 
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included of one of the necked countersunk-head joint 
screws. 
The 
left, shown respectively in Figs. 
frame brace is represented by Fig. 5, 


two side frames are cast the same size right and 
3 and 4. The front- 
the rear-frame 


















ithe side-frame walls, these screws being made with brace by Fig. 6. These drawings, with Fig. 1 and other 
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FIG. 3. THE 





countersunk and necked heads and with hexagon tempo- 
rary heads, so that after they are run tightly into place 
the head may be cut off and the end of the screw blank 
down flush with the casting. In this way a 
clean, unbroken surface is left for smoothing up and 
enameling, and the presence of the screw head is never 
revealed under even most careful examination, 

How these frame parts are put together will be best 
of Fig. 2. A detail is also 


eround 


seen upon examination 





RIGHT-SIDE 




















FRAME 





illustrations of the work in various jigs and fixtures 
accompanying this article, will give a pretty clear idea 
of- the nature and proportions of the castings making 
up this typewriter frame. 

Inspection of these drawings will give an accurate idea 
of the quality of workmanship required in machining 
the frame castings. Enough dimensions are retained on 
the drawings to show in certain cases the limits allowed 


and in each instance to give the overall sizes, positions 
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of plain and tapped holes, distances of seats from other surfaces anywhere, but furthermore all the way through 
the process of manufacture, assembly and finishing fo 


important points, height of shoulders, and so on, r 
The side plates for the frames as they come from the 


These cast- 


shipment. 
foundry are shown clearly in Figs. 1 and 7. Moreover, workmen handling material of this kind have 
ings come out of the mold so straight, so free from much the same degree of respect for a smooth, unwarped, 
scale and so nearly a plane surface that a straight-edge parallel casting with clean bosses and ribs as they 
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FIG. 4. THE LEFT-SIDE FRAME 
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FIG. 5. FRONT-FRAME BRACE 


may be swung across any two corners with very little 
light showing between it and the casting surface. The 
body of the plate is only a little over 14 in. in thick- 
ness, and as represented there are a considerable number 
of lugs and bosses cast on the inner surfaces, giving 
the metal an excellent opportunity to warp in the 
cooling process. Yet if there is any tendency in this 
direction, it has been offset to such an extent that the 
outer face of the casting is actually a precision job as 
considered from a foundry point of view. 

As a matter of fact these plates will lie dead flat upon 
the surface plate, with practically no vibration at corners 
and with no spring or sag at the center or rock at any 
point. Naturally this quality of foundry work not only 
makes it possible to carry the castings through succes- 
sive operations with a minimum of time and effort spent 
in locating. them properly, due to any inaccuracy of the 





ordinarily have for finished metal parts; 
and in carrying such work through 
from one stage to another it is treated 
as it should be, with care in handling 
and with a proper appreciation of what 
the part means to the machine when 
completed. Without doubt, reasoning 
along this line, we would very often 
develop and maintain in a good many 
factories a much higher degree of work 
manship on the average, if at the out 
set our best efforts were made to secure 
material, in the way of even the 
simplest castings, in as true = and 
neat a general condition as possible. 
A pair of frame slides ready for milling 
along the upper edges are shown 
in the foreground of Fig. 7, and 
a similar pair are shown back to back, clamped in the 
fixture at the left for the milling of the top, while another 
pair are represented bottom side up in the second fixture 
for parallel milling of two supporting lugs on each 
casting along the bottom of the frame side. These 
fixtures are duplicate devices of simple construction, 
consisting merely of a conveniently operated clamping 
bar which acts as an equalizer to pull up the clamping 
plate at the rear through the action of a pair of spring- 
controlled through-bolts with springs, which throw the 
clamping plate away from the work when the cam handle 
at the front is released upon the completion of the job. 

The surfaces against which the work is clamped carry 
properly located stop pins, against which the work is 
pressed without possibility of deflection and between 
which the pair of castings are held with the two pieces 
narallel and secure against displacement. 








276 


A profiling fixture for finishing cer- 
tain surfaces on the inner faces of 
these frame sides is illustrated at the 
right in Fig. 8, and the same view 
shows a drill jig for both right- and 
left-hand plates, the jig standing at 
the left of the profiling fixture. Both 
tools are of simple construction, work- 


-@& 


ing out satisfactorily in practice. In 
the case of the profiling device the work 
is dropped onto suitable resting pins, 
drawn down lightly by thumb-screws 
carried in swinging straps, and spring 
plungers are then allowed to come into 
contact with the bottom of the plate, 
after which they are secured to support 


Ly  (02"><« 102" > al 
0 3 
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FIG. 6. REAR-FRAME BRACE 














the casting under the cutter. The drill 
jig is made right- and left-hand with 
two sets of feet, as illustrated, and 
the castings to be drilled are placed 
at their respective sides of the cen- 
tral body of the jig. A stop bar used 
on the profiling machine for rapid posi- 
tioning of the cutter to different 
heights to mill surfaces at the right 
distance apart, so far as height is 
concerned, is used in connection with 
the profiling fixture. Practically all the 
operations performed on the profiling 
fixture are facilitated greatly by the 
use of the stop bar, as the cutter is 
thus elevated to the exact point for 
milling off one boss or seat after anoth- 
er. Generally speaking, every operation 
of any importance has limit gages for 
checking up its accuracy, and at the 





PROFILING JIGS AND TEST GAGE 














FIG. 8. DRILLING JIG FOR RIGHT- AND LEFT-HAND PLATES AND A 
PROFILING FIXTURE FOR FRAME SIDES 
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FIG. 10. TWO-POINT 
SUPPORT 


FIG. 9. 


right of Fig. 7 will be seen 
a height gage of this char 
acter for testing the relative 
positions of tool cuts taken 
on the frame side. The op- 
erations on these frame parts 
are comparatively simple and 
will not be detailed to any 
great extent herein. More in- 


method of milling and 


profiling these rear- 
frame braces in suit- 
able holding fixtures, 
Fic. 9 


pair of the 


illustrates a 
rear-brace 
castings in a duplex 
fixture, where they 
are passed between 
straddle cutters for 
facing off the casting 
to thickness and sur- 
facing the bosses as 
represented. This fix- 
ture has stop pins in- 
side ol the 


against which the cast- 


work, 


ing’s are placed to lo 
cate them sidewise; 


and near the middle 





there is an equalizing 
two-point support 
thrown up by a spring 
pressure and clamped 
by a  thumb-screw, 
while at one end is a 


fixed hardened jaw 





and at the other end a 





MILLING FRAME BRACES 


movable clamping jaw 

operated bya grooved- 

The two-point support under the work is 
in the detail, Fig. 10. 


The next operation applied to this casting is represented 


head screw. 

constructed as 
in Fig. 11, which shows the method of gang milling 
the ends of the castings and taking a number of other 
cuts, as follows: The two large straddle mills at the 
ends of the group of cutters, surface the ends of the rear- 
frame brace. the work being held as indicated between 


special vise jaws, so that it Is supported and gripped 











FIGS. 11 AND 12 


teresting methods are applied in the case of the rear-frame 


brace, owing to the fact that this member carries the 


center tie and must therefore be 
points with great accuracy. 


machined at various 


Several views illustrate the 











GANG-MILLING THE BRACES 


against twisting out of the chuck. The second cutter 
from the outer end and the pair 
cutters near the middle of the arbor, machine the bearing 


is guided and sup 


of coarse-pitch narrow 


surfaces upon which the center tie 
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fairly small peripheral mills 


ported while a pair of 
faces of the straddle cutters, 


located against the inner 
machine the upper edges of the frame-brace casting, thus 
forming finished seats at the points indicated. 

The milling cutters used in the operations illustrated 
for machining the ends and sides and guiding surfaces 
on the rear brace are so mounted on their arbor with 
an adjustable collar in the set, that distances over all 
may be maintained at all times by adjustment of the 
collar referred to. This is shown also with the gang 
utters, Fig. 12, set up for milling the front-frame brace, 
instance 
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Old Locomotives Doing Duty 
in France 


It will be of interest to learn that on the Eastern 
Railway of France, or in that portion of it still in the 
hands of the French Government, there are a large num- 
ber of locomotives of the older types still doing excellent 
service in the congestion of traffic consequent on the sup- 
ply of material and munitions on the extended battle 
These locomotives, although not possessing high 
The serv- 


line, 
speed, are said to be reliable in freight traffic. 





as illustrated. In this the 
work is held between two special jaws 
in the miller vise, and the gang cutters 
are then applied to mill off faces at the 
sides and surface a_ projecting lug 
near the middle. In Figs. 13 and 14 the 
drilling jigs are shown for putting ir 
the holes in the front-frame 
Referring to Fig. 13, the jig shown 
at the top is for drilling holes in 
the ends of the castings and holes in 
the The jig in the middle, 
Fig. 13, prepares holes in the 


braces 


sides. 
the 
bosses under the brace to receive the 
feet of the machine, and the jig in 
Fig. 14 is shown at the bottom 
of the group with the bushing plates 
removed to admit a counterbore for 
cutting out the seats to receive the 














machine feet. In this latter view, 
Fig. 14, the jig shown at the top is 
the same one as that seen in Fig. 13, 


FIG. 13. DRILL JIG FOR BRACES 





but is turned up at a different posi- 
tion to show the interior construction 
No special description of any of these 
jigs is their general 
design and the method of using them 
are obvious upon inspection. It may 
be pointed out, that the 
work as milled to length in the op- 
erations illustrated gages itself as it 
passes into the jig, as it fits with 
either end against the finished in 
terior faces of the uprights, 
the drill 


necessary, as 


however, 


whicl 


carry bushings or against 
other fixed stop surfaces. The work 
in each case is secured by thumb- 


screws carried in swinging arms, which 


may be quickly brought into posi- 

















tion and as readily swung out of the 
way when the work is to be removed. 
This method of securing the work is 
much used in this plant and has given satisfactory results. 
When the arms are swung aside the whole jig is open for 
the insertion or removal of the work. 

(To be continued) 
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New Process of Rust-Proofing 


There has recently been invented by Augusto Bontempi, 
an Italian chemist, a process of rust-proofing which is 
reported to consist in the oxidizing of cast and wrought 
iron and steel pieces, thus rendering them immune to 


World. 


corrosive action.—Brass 





FIG. 14. SAME JIG AS IN FIG. 13, SHOWING CONSTRUCTION 


ice may be said to be little more than that of a general 
switching kind, as the runs are comparatively short, but 
as the entire weight is on the driving wheels their ad- 
hesive qualities are of the best, and the roads are said 
to be in excellent condition. Near the front there are a 
large number of much smaller engines, running on nar- 
row gages, the rails being laid with great rapidity on 
such temporary tracks as may be necessary to meet the 
requirements of the service. Repair work on this type 
of locomotive is easy of accomplishment, and the engines 
are kept running day and night, many of them having 


three crews.—Railway and Locomotive Engineering. 
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Heating Plant for Shell Forgings 


SPECIAL CORRESPONDENCE 





SY NOPSIS—Heating is one of the most tmpor- 
tant problems in the making of forgings of all 
kinds. This article describes a large and complete 
installation for the forging of projectiles, the 
heating for forgings, for heat treating and for 
annealing, and shows the location of the tanks, 
blowers and furnaces of a low-pressure system. 





The heating problem, as it applies to forging, heat 
treating and‘ annealing, is all-important in the making 











FIG. 1. 


of modern projectiles, so that the installation of the 
fuel-oil plant at the works of the Bridgeport Projectile 
Co., Bridgeport, Conn., is of particular interest at this 
time. The plant was installed by the Gilbert & Barker 
Manufacturing Co., Springfield, Mass., and includes the 
low-pressure fuel-oil system supplied by it together with 
a large number of furnaces for various purposes. 

A general view of the forge shop, taken before the in- 
stallation was complete and in operation, is shown in 
Fig. 1. 


of the main bay in addition to a steam hammer located 


There are eighteen hydraulic presses on each side 


midway between the fourth and fifth presses on each side 
The 15-ton Niles crane handles any necessary material 
and was of particular value in the installation of the 


presses themselves. 





MAIN BAY 


The furnace equipment consists of twenty-four direct, 
the Dar h 
heating chamber measures 38x46 in., and is in. high. 


over-fired furnaces of double-chamber type. 
29 
The position of the furnaces with relation to the hy 
draulic forging presses is shown in the plan view, Fig 
2, one furnace taking care of two presses. 

The heat-treating plant 


annealing and five furnaces for hardening. 


includes five furnaces for 


These are of 


the semimuffle oven type with double heating chambers. 


)) 


Kach chamber measures 36x60 in. and is 22 in. high, as 


in the furnaces previously referred to. These furnaces 





IN FORGE SHOP 

are all provided with suitable openings for pyrometer 
thermo-couples, the Wilson-Maeulen 
used in this plant. 


instrument being 


Ture Fuev-O1n PLAN’ 
an installation is the fuel- 
This 


centrifugal air com 


An important part of such 


oil plant for supplying the furnaces. consists of 


two specially constructed high-speed 


pressors. Kach compressor is rated to deliver 5,400 cu.ft. 
of air per minute at a speed of 3,150 revolutions, deliver 
1, lb. to the 


square inch, The pumps are direct connec ted to a 50-hp. 


ing air to the burners at a pressure ol 


motor. 


The oil is pumped by two rotary oil pumps each 


directly geared to a 1-hp. electric motor. These pumps 
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deliver oil to the burners under a pressure of from 5 to 
10 lb. per sq.in., and are so connected that whatever oil 
is pumped in excess of that used by the burners goes 
back through suitable release valves to the underground 


storage tanks. 


A Gilbert & Barker automatic cutoff valve is 


nected to both the oil and air lines so as to shut off in- 


stantly the flow of oil to the burners if for any reason 


con- 
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measuring 5x4 ft. and 4 ft. deep. There are two oil- 
storage and cooling tanks, each 10x12 ft. and 4 ft. deep, 
with an approximate capacity of 3,000 gal. each. 

The pumps for circulating the cooling oil are of the 
rotary type direct connected to 3-hp. electric motors. 
These pumps are. so connected that the quenching oil 
circulates from the quenching tank back to the cooling 
tank where, after cooling 


=<) 


it is again returned for use in 
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FIG. 3 


BATTERY OF 


the flow of air should stop. This arrangement prevents 
the flow of unatomized oil into the hot furnace and pro- 
vides a safety device that seems quite necessary in such 
installations. 

The fuel-oil storage consists of two tanks, each with a 
capacity of 10,200 gal. These are outside the building 
and underground, their location being shown in Fig. 2. 


The oil-quenching system consists of five tanks, each 





HEATING 





FURNACES 
quenching. ‘These tanks*are provided with a series of 
cooling oils through which coid water is circulated, the 
coils being so proportioned that they reduce the tempera- 
ture of the oil to the desired point and keep it circulating 
at a known velocity, thus maintaining its temperature 
in the quenching tank at a uniform point. The cooling 
tanks are buried in a concrete pit below the surface out- 
side the building, as shown. 
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The other illustrations need very little explanation. 
Fig. 3 is the battery of heating furnaces on one side of 
the shop, and shows their relative position with regard 
to the forging presses and the outer wall of the side bay. 

A few of the heat-treating furnaces are shown in Fig. 
4, with a quenching tank in the foreground. This 
tank is supplied with the usual mesh baskets for catch- 





FIG. 4. HEAT-TREATING 


TANKS 


ing the shells so that they can be easily hoisted out and 
drained for removal. The annealing furnaces are shown 
in Fig. 5, and are similar, except as to the temperature 
used. After the shells are removed from the furnace they 
are placed point up in sand boxes with low edges, and 
allowed to cool thoroughly. It will be noticed in both 
Figs. 4 and 5 that the windows of this section of the 
shop have been blackened so as to cut down the light. A 
continuous record is kept of the temperature of each fur- 
nace, and each shell in a heat is correspondingly num- 
bered, making it easy to trace defects due to improper 
heating. 


A. L.A. M. Any Lead and Mesh 
By Frank McPHERSON 


We had a funny thing happen in our shop the other 
day. A man came along who wanted a special device 
made for him. As he was an old timer, he called things 
by old-time names, so to speak, which resulted in stir- 
ring up some brisk trouble among us for a while. 

Our “Old Man” is just a trifle arbitrary. When men 
take exception to what he says or seriously object to 
somebody has to give in or get out. 
Tom Smith 


what he orders done, 
Generally, of course, it is the other fellow. 
had been an adjutant about the shop for several years, 
and a good one too, but too much giving in and giving 
up his honest opinions and beliefs has irked him. So not 
long ago he went away to a better job. He was a good 
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FURNACES AND QUENCHING 


a) 
74) 
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man here—bright, quick and active and one who knew 
his business thoroughly. We boys were all sorry to have 


him go, but we were still sorrier when we found out that 


Big Dan Martin was to take his place. Big Dan is a 
fair mechanic, none better, in some ways; but he has 
some grave defects and limitations. He is a big, two 


fisted chap, able and willing to defend his physical rights 


, i  -_ “— fo 
Yo &* 


¥ 





ANNEALING FURNACES AND 
SAND BOXES 


FIG. 5. 


against all 


somewhat limited, and his early education has been sad 


ordinary comers: but his mental abilities are 


ne orl cted. 


Our customer had an adjusting rod in his device and 


wanted to have a fine thread cut on it to insure close 
control. Ile specified 20 threads per inch of the old 
American Licensed Automobile Manufacturers’ style of 
the davs of George R. Selden—the same that is now 
called the Society of Automobile Engineers, or 5. A.K. 


Of course. our friend abbreviated it to A.L.A.M. 
We have a number of apprentices here; some of them 
good, but Peter Bright is far and 


He is bright and quick, a quizzical, 


are pretty away the 
best of all of them. 
adaptive chap, and is always asking questions, not for 
fun, but to find out “why.” Big’ Dan Peter the 
sketch calling for the threaded rod in question, the thread 
on which had to fit a part that Jim Burgess was making. 
Peter went ahead and turned up the rod ready for thread- 
ing, but he did not what the thread 

knew United States standard well enough, but 
different. He took the sketch to Dan and 
what the A.L.A.M. meant. Big Dan 
angry and answered him shortly: 

right at 


gave 


know was. Hle 


this was 
d him 


happened to be 


) 
aS 


“That means ‘any lead 


and mesh’; now you get it and cut it and no 


nonsense about it, kid.” 


Why it’s 


Peter went away dissatisfied. “Any lead! 
20 lead, and ‘mesh’ doesn’t mean anything,” said Peter 
under his breath. Then he remembered that Jim 
Burgess had the other part to make, so he went to Jim 


and asked him. Jim told him. “How do you know that 
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it means that?” asked Peter. Jim got out a catalog and 
“Where can I get a tap to correspond?” 
asked Peter. “It is one of a set that Tom Smith had,” 
said Jim; “ask Dan to get it for you.” Peter went 
back to Dan and asked him for the automobile tap to 
“What for?” demanded Dan. “To fit my 
‘Didn’t I tell you ‘any lead 
and mesh’?” roared Dan. “I know that you did, but it 
was wrong,” Peter replied. “Who told you that?” “Jim 
Burgess told me,” said the unabashed Peter. 

In a raging passion Dan went to Jim Burgess and 
demanded to know just what it was he meant by telling 
the apprentice boys about the place that he, Dan Martin, 
did not know his business and thus giving him the 
“double cross” in the shop. Things began to look de- 
cidedly “squally,” for Jim is a determined chap too and 
is fairly well able to look out for himself. Jim wanted 
to know what he meant, and Dan told him as best he 
could. Jim said that there were just two modes of 
procedure—either to tell the apprentice boys nothing at 
all when they asked questions, or to tell them what was 
right to the best of his ability. The altercation grew so 
hot that all work in the room ceased. 

Finally the storm cleared away without anyone get- 
ting killed or even any blood being shed. Big Dan at 
last wanted to know what the highbrow who was getting 
the work done did mean in his specifications. Jim showed 
him the tool catalog and explained that Tom Smith had 
a set of those special taps and dies in one of the tool 
cabinets, and then he had to get them and show them to 
Dan before he would believe it. Dan struck an attitude 
and exclaimed: “Well, I'll be d—d; how was I to know 
that the man’s hieroglyphics meant a measly set of taps 
that Tom Smith kept locked up in his dinky tool 
cupboard ?” 

Things are calm in the shop again, but we are all 
quietly wondering what the ultimate result will be. Just 
now Big Dan’s stock is running way below par. We are 
not greatly given to gossip, for, of course, there are vari- 
ous factions among the men. Occasionally a pert boy has 
the temerity to ask another boy, quietly to be sure, if he 
really means “any lead and mesh.” 

Take it as a whole, the incident has had a decidedly 
bad effect on the men in our shop. Our “Old Man’s” 
skull would have to be trephined before he could be 
brought to believe that the fault for lack of harmony 
among the men in reality lies with him instead of with 
us. We cannot look for any earthquake to jumble things 
up so that they must be straightened out before we can 
go on; and really, the millennium may be a long way 
ahead. 


showed him. 


suit his job. 
job to,” answered Peter. 


Die-Shaping Facilities 
By E. A, Dixie 


In Fig. 1 is shown a die-shaping outfit at the Smith 
Premier Works, Syracuse, N. Y. The special clapper 
block A interchanges with the regular clapper block used 
on the machine. When the ordinary clapper block is 
used for die shaping or any other work where an extension 
tool is necessary, there is greater tendency for the tool 
to either lift as it enters the cut or to dig in after the 
cut is started. Often both these conditions are met with 
during a single stroke of the machine. 
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A glance at Fig. 2 will perhaps make the reason 
for this more apparent. This illustration shows the 
difference of the entering angles with tools of the same 
extension length in the ordinary post and this type of 
tool post. 

A small flat spring B bears on the face of A. This 
spring is swung to the side when changing clapper blocks 











DIE SHAPER, CLAPPER BLOCK AND VISE 


FIG. 1. 


The lower part of the clapper block A is extended at C 
and has a horizontal V-groove in it. A cover or clamp 
plate D is held to C by a capscrew 2. It is also provided 
with a “heel” screw F for clamping the tool G in the 
V-grooves in C and D. The tools @ have cylindrical 
shanks of uniform diameter and the cutting ends are 
forged or ground to various shapes to suit the work. The 
vise // is a particularly handy tool for die work. The 
upper part is just an ordinary vise with graduated base. 
This is provided with an auxiliary s!ide that works on the 
base plate J secured to the shaper table. This extra slide 
is provided with an adjusting screw with a knurled knob 
J that permits the work and vise to be moved in either 
direction in line with the ram. The ability to move 
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FIG. 2. COMPARISON OF ENTERING ANGLES WITH OLD 


AND NEW CLAPPERS 


the work endwise with relation to the cutting tool is of 
great value in forming and drop-forging dies, and in 
work of a similar character. The adjustment can be 
made while the ram is in motion and in any event is 
more easily accomplished than by adjusting the ram. 
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Tests on Milling 


Cutters 


By Cuaries N. UNpERwoop* 





SYNOPSIS—These tests group under four gen- 
eral heads—to determine power consumption; ef- 
fect of cutter feed on cutter life; effect of cutting 
speed on cutter life; effect of depth of cut on cutter 
life. For each case the results of the tests are given 
and conclusions drawn, one of the important being 
that the best life of the cutter is obtained where the 
linear feed per tooth is at least 0.002 in. 





The claims for the wide-spaced-tooth milling cutter, 
made by the Cincinnati Milling Machine Co., were di- 
rectly responsible for a series of tests to determine whether 
or not those claims would hold good in the Remington 


ing a regulation of 25 per cent., almost any desired cutter 
speed could be obtained. 

This test was made to determine the power consumed 
by a wide-spaced-tooth cutter in comparison with that 
consumed by a regular stock cutter. Accordingly a 34% 
in. high-speed cutter having 26 teeth with no spiral nor 
undercut The stock milled 
chine steel 0.510 in. wide, cut into pileces ea h 4 


was obtained. was soft ma- 
in. long. 
A cut 0.050 in. deep was made at various feeds and speeds 
this cutter the 


instruments connected 


current and voltage read 
the The total 


amount of metal chips that was removed per minute 


with and 


on with motor. 
during these tests ranged from 0.15 cu.in. to 0.80 ecu.in. 
The pows r consumed by this cutter is shown in Fig. | 
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Cutters to have 25 Spiral, 10 Teeth 


FIG. 2. SECOND CUTTER 



























































FIG. 1. POWER CONSUMPTION OF MILLING 
CUTTERS USED 

typewriter factory where only light milling (200 — —_ 7-7 + 
. » ~— —. S . SSsecseus +++ t+ $4 ++ eet ett , iit + 
cuts were made. While it is not claimed meal | at SORSSRSSERERREEEEe 
that the figures obtained in these tests are TTT rT me eeeeeeeeeenan 

° ae ° 0 1000 SRanananin ananenene a aS 
absolutely accurate, yet we believe they will ® ~~} > SSSSRRReee 
serve to indicate the general tendency of € ry rr eee8| H a 
the laws of milling cutters and may help = § 800 on oe t+t++ $y + + ++ 
to solve some problems of manufacturing Y Hd 
milling. These tests were made on a Hen- a - cit t 
dey & Norton No. 2 plain miller that was {He 

“ ‘ ° : 22° aa 7) een eo 

equipped with a cast-iron tank holding 13) ¢ I 
gal. The coolant, a 1 to 20 mixture of 5 40}-—-++— or rr corn 
mineral lard oil and water,’ was delivered § S+0.64 L* 963 
to the cutter at the rate of 4 gal. per min. SESE REER 

“hte ae o = 200 SSESRESRERE REE 
by means of a Brown & Sharpe No. 1 rotary +++ $+} 4 +i} | 
pump driven from the countershaft. The sae ty 
entire stream of coolant was confined to the (Le 4 = — 

> . w oO oO Oo 
cutter by means of a hood that fitted closely 7 - pe 
i T ~ i + i 

about the cutter and its arbor. The machine Cutting Speed, Feet per Minute 
was driven by a 5-hp. Crocker-Wheeler FIG. 3. EFFECT OF SPEED ON CUTTER LIFE 


shunt-wound motor, through a countershaft 


having four cones. This arrangement gave, with the back-’ 


shaft, 8 different speeds. Six different driving pulleys 
were used on the motor so that a total of 48 different 
speeds was available. By means of a field rheostat, hav- 





*Mechanical engineer, Remington Typewriter Co. 

1In the preparation of the coolant for use on milling cut- 
ters, soda ash is employed to saponify the oil. One ounce of 
soda ash for each gallon of water to be used is first dissolved 
in a small quantity of hot water. When it is thoroughly dis- 
solved, cold water to the required amount is added and the 
whole solution is allowed to stand for at least two hours 
before the oil is added. Very thorough agitation of the water 


before and after the addition of the oil is necessary to insure 
a good mixture. 





by the dash line. This cutter was then taken to the grind- 
ing room and its alternate teeth were ground completely 
out, and a like test made. 
remodeled cutter is shown by the dash and dot 
Fig. 1. A high-speed, 314-in. cutter, Fig. 2, having 10 
teeth, undercut 15 deg. and having a 25-deg. spiral, was 


The power consumption of this 
line in 


next used in a like test, and a like series of observa- 
tions made. The power consumed in making the cut is 
shown by the full line in Fig. 1. A comparison of the 


power consumption of three styles is thus shown, 
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The power consumption in all cases shown is for the 
cutting of the metal only, the power consumed in driving 
the machine light having been deducted from the total 
used while making the cut. 

The curves show clearly that the power actually con- 
sumed in the cutting of the metal with the wide-spaced 
cutter is just about half that consumed by the old-style 
stock cutter, and that it is much more uniform. 


Errect oF Currer Freep Upon Currer LIFE 


The feed of a milling cutter is usually expressed in 
inches per revolution and sometimes in inches per minute. 
For every revolution made by the cutter, the work is 
fed in a certain amount. The amount of this feeT is 
shown on the cut surface by the distance between the 
“revolution marks.” The together these revolution 
marks occur, the smoother is the finish of the cut surface. 
Therefore, the smoother finishes are produced by the lower 
feeds per revolution. This was found to be true by 
making cuts on similar pieces of steel at high speeds and 
at low speeds, holding the feed per revolution constant. 
These tests were made at various depths of cut and 
all cases the finish of the cut pieces was identical. The 
conclusion is, that the finish of the cut surface depends 
upon the feed per revolution of the cutter. 

When the finish required on a piece of work is such 
that a low feed per revolution is necessary, each tooth 

the cutter, instead of biting right into the stock, has 
a tendency to slide over the work until the pressure causes 
it to dig in. Aside from the tendency to cause chatter or 
spring of the arbor, this rubbing or lapping action causes 
the cutter to dull quickly. 


closer 


TABLE 1, LIFE OF MILLING 


RESULTS OF TESTS TO DETERMINE 
CUTTERS 
Cutting Speed, Ft. per Min. 
330 3380 505 
Linear Inches Cut 


Feed per 
Between Grindings 


Tooth, Inches 


0.0005 434 

0.0010 427 238 140 
0.0020 868 665 175 
0.0030 735 735 161 
0 0040 896 819 161 
0.0050 861 1,085 175 
0.0060 *266 679 140 
0. 0060 *266 sé ; 


*Cut too heavy for machine 

Stock—-Hot-rolled black machine steel 

Scleroscope hardness, 18; C, 0.13; Mn, 0.609; Si, 0.022; 
Depth of cut, 0.075 in 

For design of cutter see Fig. 2 


P, 0.099; 8, 0.11. 


In Table 1, which is a summary of a large set of 
observation sheets, is shown the life of a cutter in linear 
inches, at various feeds per tooth of the cutter. The 
speed was held constant in each case. It is quite evi- 
dent that where the feed per tooth of the cutter is 0.002 
in. or over the best life of cutter is obtained. The life 
is also fairly uniform. The conclusion drawn is that, 
where the feed of a cutter is 0.002 in. per tooth or over, 
there is no difference in the effect upon its life. 

Table 2 shows the same result as Table 1. In this case 
a 16-tooth high-speed cutter having a 15-deg. undercut 
and a 25-deg. spiral was used. The depth of the cut was 
0.125 in. This cutter was designed for this depth of cut 
so that but one tooth was cutting at a time. Cutters so 


“Although these data show that the best life of a milling 
cutter is obtained when the feed per tooth is 0.002 in. or over, 
we have adopted the rule on typewriter work that the feed 
should be at least 0.001 in. per tooth. The reason for cutting 
in half the factor obtained by experiment is on account of the 
good finish required on typewriter parts. For such work a 


feed of 0.002 in. per tooth is generally too great, hence the 
rule for our shop practice given above. However, in cases 
where heavier roughing cuts are made, the feed per tooth 


should be 0.002 in. 


or more, 
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designed, for cuts of slight depth, are not economical, 
because the teeth become too small for many grindings. 
For this reason the wide-spaced cutter has an advantage 
over the old style. Also, for a given feed per revolution, 
the feed per tooth of the wide-spaced cutter is greater. 
The reason for expressing the life of the cutter in 
linear inches of cut is that as a cutter wears down its 
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Speed in Feet per Minute 


FIG. 4. EFFECT OF DEPTH OF CUT ON CUTTER LIFE 
revolutions per minute must be increased in order to 
keep the cutting speed constant. Consequently, with a 
given feed per revolution and a given cutting speed, the 
table travel is faster with a small cutter than with a large 
one. For this reason the same number of linear inches 
would be cut more quickly by a small cutter than by a 
large one. If the life of cutter was expressed in minutes, 
the larger cutter, taking more time to make the cut, 
would appear to have the longer life. 


TABLE 2. RESULTS OF TE —. TO DETERMINE LIFE OF MILLIN 3 
TTERS 
Revolu- Cutting 
Diameter tions per Speed, Number Number Duration 
of Cutter, Minute Feet per Pieces Inches of Cut, Condition 
Inches Cutter Minute Milled Milled Minutes of Tool 
Feed, 
Inches 0.125 In. Depth of Cut 
3.24 330 279 100 700 42.4 ; 
| 3.24 390 330 100 700 36.0 } 
0.050 3.24 480 405 100 700 29.1 ; 
| 3.23 575 485 100 700 24.3 3 
| 3.23 700 590 83 581 16.6 DN 
0.040 3.20 700 585 100 700 25 D 
{ 3.06 700 560 100 700 25 DN 
{ 3.19 850 710 43 301 11.8 DN 
0.030 | 3-08 700 565 91 637 30.3 DN 
. | 3.06 700 560 2 504 30.3 DN 
{ 3.02 700 553 es aby fey 
3.19 = 1,020 847 33 231 11.3 D 
0.020 < 3.19 850 706 40 280 16.4 DN 
{ 3.17 850 705 43 301 17.7 DN 
Cutter—High-speed steel, 16 teeth, 15-deg. undercut, 25-deg. spiral. 
Lubricant— Mineral lard oil and water, 20 to 1 solution; supply—4_ gal. 
per min 
Stock—Black machine steel, 0.316x0.670 in. 


Scleroscope hardness, 26; C, 0.150; Mn, 0.850; Si, 0.045; S, 0.102; P, 0.089. 
Symbols—G, good; F, fair; N, nicke d; D, dull; DN, dull ‘and nicked, 


In making these tests it was arbitrarily decided, from 
general shop conditions, and after preliminary tests, to 
adopt 700 lin.in. of milling as the proper life of a cutter 
and to find under different conditions the cutting speed 
which would give this life. Table 3 shows a data sheet 
of tests made on cold-rolled machine steel in which all 
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of the conditions were held constant except the feed. 
Inasmuch as the results obtained with feeds of 0.040 in. 
and 0.050 per revolution were the most uniform, a 
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These data show clearly that the life of the cutter de- 
pends upon the cutting speed. The equation of the 
straight line is S + 0.64L 


= 963, where S is speed of 


TABLE 4. RESULTS OF TESTS TO DETERMINE EFFECT OF CUTTING SPEED ON CUTTER LIFE 


— 500-In. Run -—- -900-In. Run——-—-——— : ~—---- - 1,100-In. Run—— — 
Revolu- Cut- Dura- Revolu- Cut- Dura- Re sche Cut- Dura- 
tions ting Num- Num- tion Con- tions ting Num- Num- tion Con- tions ting Num- Num- tion Con- 
Diam- per Spee>, ber ber of di- Diam-_ per Speed, ber ber of di- Diam- per Speed, ber ber of di- 
eter Minute Feet of of Cut, tion eter Minute Peet of of Cut, tion eter Minute “Fee t of of Cut, tion 
of Cut, of per Pieces Inches Min- of ofCut, of per Pieces Inches Min- of ofCut, of pe Pieces Inches Min- of 
Inches Cutter Minute Milled Milled utes Tool Inches Cutter Minute Milled Milled utes Tool Inches Cutter Minute Milled Milled utes Tool 
3.18 833 697 42 294 7.0 DN 3.18 510 424 55 385 15.1 D 312 320 261 157 «1,099 686 D 
3.15 740 610 71 497 13.4 DN 3.14 471 387 123 861 36.5 DN 310 320 260 157 1,099 68 6 D 
3.12 833 680 40 280 6.7 DN 3.10 471 382 124 SOS 36.8 DN 
3.13 740 604 71 497 13.4 DN 
Conclusion 610 Conclusion 380 Conclusion 260 
3.10 1,126 913 15 105 18 DN 


Cutter—High-speed steel, 10 teeth, 15-deg. undercut, 25-deg. spiral. 


Lubricant— Mineral lard oil and water, 20 to 1 solution; supply—4 gal. per min. 


Feed per revolution 0.050 in. Depth of cut 0.075 in 

Stock—C, 0.12; Mn, 0.87; Si, 0.02; S, 0.102; P, 0.091 

Scleroscope, 27« 

Symbols—G, good; F, fair; N, nicked, D, dull; DN, dull and nicked. 


TABLE 3 oer LTS OF TESTS TO DETE wrong EFFECT OF 
CUTTING SPEED ON CUTTER LI 


Revolu- Cutting 
Diameter tions per Speed, Number Number Duration 
of Cutter Minute Feetper Pieces Inches of Cut, Condition 
in Inches of Cutter Minute Milled Milled Minutes of Tool 


Feed, 
Inches 0.075 In. Depth of Cut 
3.50 470 430 100 700 29.8 D-N 
3.48 505 459 100 700 27.7 D 
3.50 600 550 100 700 25.4 D 
0.050 3.48 725 660 28 196 5.4 DN 
3.47 655 595 32 224 6.8 DN 
: 3.46 655 595 28 196 6.0 DN 
3.39 600 532 100 700 25.4 D 
{ 3.47 600 546 37 259 10.8 D 
3.47 600 546 50 350 14.6 DN 
3.44 548 493 67 469 21.4 DN 
0.040 - 3.44 548 493 100 700 31.9 DN 
| 3.42 548 493 100 700 31.9 DN 
j 3.42 600 537 100 700 29.1 D 
3.36 | 670 590 76 532 19.8 DN 
{ 3.39 670 594 35 245 12.1 DN 
3.36 603 530 73 511 30 2 DN 
3.36 603 530 38 266 15.6 DN 
0.030 3.32 603 524 53 371 22.0 DN 
3.34 580 507 43 301 18.5 DN 
3.30 542 468 50 350 23.0 D 
3.31 500 431 71 497 35.5 DN 
3.26 600 512 30 210 17.5 D 
3.29 552 520 45 315 28 5 DN 
2 } 3.24 471 144 25 175 18.5 D 
0.020 ) 3.20 407 340 17 119 14.6 D 
3.20 662 554 22 154 11 6 DN 
3.22 603 508 22 154 12.7 DN 


Cutter—High-speed steel, 10 teeth, 15-deg. undercut, 25-deg. spiral 

Lubricant— Mineral lard oil and water, 20 to 1 solution; Supply—4 gallons per 
minute. 

Stock—Machine steel, 4x,‘ in 

C, 0.12; Mn, 0.87; Si, 0.02; 8, 0.102; P, 0.091 

Scleroscope hardness, 27 

Symbols—G, Good; F, Fair; N, nicked; D, dull; DN, dull and nicked. 


TABLE 5. RESULTS OF TESTS TO DETERMINE EFFECT OF DEPTH 
OF CUT ON CUTTER LIFE 
Revolu- Cutting 
Diameter tions per Speed, Number Number Duration 
of Cutter, Minute Feet per of Pieces of Inches of Cut, Condition 
Inches of Cutter Minute Milled Milled Minutes of Tool 


Depth, 
Inches Feed per Revolution 0.050 Inch 
3.05 655 523 100 700 21.3 G 
3.04 732 582 100 700 19.1 G 
3.04 755 600 100 700 18.5 F 
0.050 3.02 845 668 100 700 16.5 F 
. 3.00 1,027 806 100 700 13.6 F 
3.03 1,125 892 100 700 12.4 F 
3.10 1,130 911 88 616 10.9 D 
| Conclusion 900 ; : kis 
3.26 680 580 100 700 20.6 G 
0.100 3.20 850 711 76 532 12.5 D 
‘ 3.19 740 619 100 700 18.9 D 
Conclusion 619 ‘ ; 
0.125 16 662 547 100 700 21.1 D 
Conclusion 547 
0.150 3.13 615 503 100 700 2.27 D 
_ Conclusion 503 


Cutter—High-speed steel, 10 teeth, 15-deg. undercut, 25-deg. spiral. 

Lubricant—Mineral lard oil and water, 1 to 20 solution; supply—4 gal. per 
min. 

Stock—steel. C, 0.12; Mn, 0.87; Si, 0.02; 8, 0.102; P, 0.091. 

Scleroscope, 35 

Symbols—G, good; F, fair; N, nicked; D, dull: DN, dull and nicked. 
feed of 0.050 in. per revolution was adopted as a standard 
feed while the other conditions were varied. 

Table 4 shows the results of tests made to determine 
the speed of the cutter which would give a life of 100, 
500, 900 and 1,100 in. These points plotted on section 


paper give a straight line curve as shown on Fig. 3. 


cutter in feet per minute, and L is life of cutter expressed 
linear inches milled. 

Table 5 shows the results of tests made to determine 
the effect of the depth of cut on the life of a cutter. 
The speed at which the cutter life was 700 in. was de- 
termined for each of several depths of cut. These points 
plotted on logarithmic paper are shown in Fig. 4 and 
form a straight line of the equation SD 0.529 184.5 
where S is the speed of the cutter in feet per minute and 
D is the depth of the cut in inches. The depth of cut 
is therefore an important factor in the life of a cutter. 


Faceplate for the Bench Lathe 
By Gustave A. REMACLE 
When making precision jigs, gages or other tools, the 


tool maker frequently has recourse to what is known as 


the “master-plate process.” When using the master-plate 
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FACEPLATE FOR THE BENCH LATHE 


in the bench lathe, stud C must be turned true in the lathe 
and also to a good fit in the holes in the master-plate. 

In too many instances provision is not made in the face- 
plate for the master-plate process. A plain hole is some- 
times bored at B for some unknown reason, and the tool 
maker when wishing to true a plug will proceed to bore 
this hole taper to receive a piece of steel or perhaps will 
drive a piece of steel into the straight hole. In that event 
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it is a difficult matter to machine this piece of steel to 
size when located in the faceplate, as the portion pro- 
truding from the plate is usually very short and is difficult 
to reach for machining, filing and measuring with the 
micrometer. 

If when the faceplate is being made the space shown 
at A is machined so that the faceplate may be put in 
position on the lathe while the spring collet iv in place, 
a piece of drill-rod may readily be turned true and to fit 
the master-plate, after which the faceplate may be 
mounted in place and other operations proceeded with. 

The common error in constructing these faceplates is 
the absence of space A, thus not permitting the faceplate 
to be mounted while the spring collet is in place. Besides 
the time saved in turning the plug to diameter must be 
added the time saved through not having to fit the plug 
to the hole in the faceplate. 


* 
High-Speed Paper Cutter 
By J. B. Murpny 
The illustration shows a tool designed for cutting, siz- 
ing and trimming sheet paper in the drawing room. As 
will be noted, the shear wheel is provided with a cleared 
shearing flange on one side, and by means of the beveled 
portion of the face a pressure on the handle tends to hold 
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CUTTER FOR SHEET PAPER 


the shear or cutting flange against the guide shown, pro- 
ducing a clean cut. While the periphery of the cutting 
flange is not correct for a high-duty paper cutter, it works 
well for this particular case. 

It is not necessary that the wheel be held perfectly true 
in use, for even though the wheel may vary several 
degrees from the perpendicular the bevel wil] still draw 
the cutting edge against the guide, producing the proper 
“shear,” and making a clean cut. The square-section 
guide shown is of ;’-in. cold-rolled steel and can be made 
as long as desired. 

This guide will give three edges that can be used by 
turning the guide over one-quarter as the preceding edge 
becomes dull. At the start two edges will wear dull at 
the same time, one by the action of cutting paper and the 
other by the “ride” of the beveled part of the wheel. The 
guide is so turned that the present cutting edge becomes 
the edge upon which the bevel travels. 

The wheel must be made with sufficient allowance for 
facing the cutting side of the shearing flange, by grinding 
when it becomes dull, as is suggested in the drawing. 
Grinding the face will be the most economical method of 
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sharpening. The guide is a stock size, and while it will 
last a long time may be replaced for a few cents. The 
wheel may be hardened, but the guide should be left soft. 


~ 


Safety Pulley Holder 
By J. H. Moore 
Simplicity is perhaps the chief point of the construction 
of the pulley holder shown in the accompanying illus- 
tration. 
When pulleys are stored in a trough, as shown, they 
cannot roll or tip over on someone’s foot; in other words, 





A SAFE WAY OF STORING PULLEYS 


the plan is a safe one. A rack like this can be used not 
only for castings of pulleys, but can also be utilized for 
the storage of pulley patterns or other objects that are 
round in shape. 
& 
Value of Knowledge Added 
to SKill 


The work of railroad repair shops is varied, and the 
greater portion can be done satisfactorily by men who 
possess no exalted order of mechanical ability. But, on 
the other hand, special work arises which calls for the 
highest order of dexterity, besides unerring judgment 
and accurate knowledge of details. A tool gets out of 
order, whose anatomy is a mystery to ninety out of every 
one hundred machinists. An air pump comes in. that 
is working indifferently, is intermittent in its action 
and seems to pound the cylinder head. A machinist, 
who can work as closely as a mathematical instrument 
maker, takes the pump apart and can perceive nothing 
wrong. The pistons are both apparently in good order, 
the valves seem to be faultless and the machinist can 
change nothing without the probability of doing more 
harm than good. Another man goes through the pump, 
and previous investigation and study of such machines 
give intelligent direction to his examination, and he 
quickly discovers that the trouble lies in the air valves 
having too much lift. Knowledge gave that man power. 

In railway repair shops there is a constantly growing 
demand for machinists capable of doing the intelligently 
skillful work that is becoming so plentiful about air brakes, 
injectors, gages, hydraulic and electric apparatus.—Aail. 
way & Locomotive Engineering. 
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Making Bayonet Scabbards--lI 


By Ropert 





SY NOPSIS—In this part of the article the opera- 
tions subsequent to the polishing are described. 
Not only are the presses and other standard ma- 
chines shown, but the various punches, dies and 
other small tools are also illustrated by drawings, 
fully dimensioned, The rate of production is 
included. In all the articlé describes fully and 
completely the making of this piece, which seems 
simple yet has proved difficult to many firms. 





The next operation is bluing. The scabbards are held 
on the fork-type fixture for dipping into the solution. 
The tank and holding fixture are shown in Fig. 30. The 


composition of the bluing mixture is in the proportion 














FIG. 31. OPERATION 9$: BLUING 
Machine Used—Chicago flexible-shaft furnace, 800 deg. F. 
Production—200 per hr. 
Reference—Fig. 30. 








MAWSON 


boiling water and placed in a tank containing sperm oil. 
The operation appears in diagrammatical form in Fig. 31. 

The scabbard is straightened with wooden blocks, Fig. 
1.000 


when 


13. The production is approximately hour. 
The 
the strap, which is purchased, to the scabbard 
are the Fig. 32. 

and die for making this part may be seen in Fig. 33, 
The punch holder is illustrated in Fig. 24 and the bolster 
The operation is also given diagrammatically 


per 
fastening 
stud 

The punch 


washers used—one on each side 


made in press shown in 


in Fig. 23. 

in Fig. 34. 
The next operation is riveting the strap on the scab- 
The washers are made in two thicknesses 

and 0.072 in, 


bard stud. 


0.031 in. the first being placed between 
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FIG. 33. PUNCH AND DIE FOR STRAP WASHERS 











Ne 


FIG. 30. BLUING THE SCABBARDS 


of 12 lb. of crystal saltpeter to 1 lb. of black oxide man- 
ganese. This is kept at a temperature of 700 deg. F. 
The scabbards are allowed to remain in the solution for 
about 45 sec., after which they are removed, dipped in 





*Previous installment appeared on page 245. Copyright, 


1916, Hill Publishing Co, 


enacts 


FIG. 32. PUNCHING THE SCABBARD WASHER 
the strap and the scabbard, the thicker washer being 
put on the outside of the strap. The machine for riv- 
eting on the strap is shown in Fig. 35. The operation 
is shown in diagrammatical form in Fig. 36. 

The next is a bench operation, being the filing of the 
end of the scabbard to make it square, to receive the 
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mouthpiece. The production for this operation is 400 
per hour, 

The press for performing the first operation on the 
mouthpiece, which is blanking, is illustrated in Fig. 
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FIG. 34. OPERATION 1: BLANK AND PIERCE WASHER 


Machine Used—2'%-in. press. 
Production—1,800 per hr. 
References—Figs. 23, 2, 24, 32 and 33. 
37. The punch and die are shown in Fig. 38, the bol- 
ster in Fig. 23 and the punch holder in Fig. 24. The 
operation is shown diagrammatically in Fig. 39. 

The next operation is punching the slot in the mouth- 
piece. The punch press set up for this work is seen 














FIG. 35. RIVETING ON THE STRAP 
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FIG. 36. OPERATION 11: RIVET STRAP ON STUD 
Machine Used—Grant riveting machine, 
Production—300 per hr. 
Reference—Fig. 36. 























in Fig. 40. The tools are shown in detail—punch and 
die, Fig. 41; bolster, Fig. 23; and punch holder, Fig. 
24. A diagrammatical view of the operation is given 
in Fig. 42. 

In manufacturing the spring, the first operation is 
blanking, which is performed in the press, Fig. 43. The 
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punch and die are shown in detail in Fig. 44; the bol- 
ster, Fig. 23; and the punch holder, Fig. 24. The 


operation is also described diagrammatically in Fig. 45. 
The next operation on the spring is forming, which is 
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FIG. 38. PUNCH AND DIE FOR FIRST OPERATION 
ON MOUTHPIECE 





FIG. 37. BLANKING THE MOUTHPIECE 
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FIG. 39. OPERATION 1: BLANKING THE MOUTHPIECE 


Machine Used—Toledo 2%-in. stroke press. 
Production—2,000 per hr. 
References—Figs. 23, 1, 24, 37 and 38. 











done in the punch press, Fig. 46. The punch and die 
for the first forming operation are shown in Fig. 47. 
The bolster is fllustrated in detail in Fig. 48. ‘The opera- 
tion for forming the spring is also shown in a diagram- 
matical manner in Figs. 49 and 50. 
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The spring is then bent to shape in the punch press, 
Fig. 51. The punch and die are illustrated in Fig. 52. 
It will be observed that the die is made with springs 
under the forming element. By this arrangement the 
forming die is pushed down with the punch when bend- 
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FIG. 41. PUNCH AND DIE FOR MOUTHPIECE SLOT 
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FIG. 45. OPERATION 1: BLANKING THE SPRING 


Machine Used—Toledo 2'4-in. stroke press 


Production—2,000 per hr 
> 


References—Figs. 23, 4, 24, 43 and 44 
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FIG. 40. PUNCHING SLOT IN MOUTHPIECE 
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FIG. 42. OPERATION 2: PIERCE SLOT ON MOUTHPIECE 
Machine Used—Toledo 2%-in. stroke press. 
Production—1,000 per hr. 

References—Figs. 23, 3, 24, 40 and 41. 








FIG. 43. BLANKING THE SPRING 























FIG. 46. FORMING ON THE SPRING 
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ing the part. As the punch is returned with the press, 
the springs in the die pass up the sliding forming ele- 
ment and force up the part that has been bent, thus 














~- - 
y The 
byt! 
A 
~ ; 4 
a ad 
¥ — 
. 
i -_-e 
TE 
Punch 








Die 
AND DIE FOR FIRST SPRING-FORMING 
OPERATION 


FIG. 47. PUNCH 
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FORMING SPRING 


press. 


AND 50. OPERATION 2: 
Used—Toledo 5-in. stroke 
800 per hr. 

47, 48, l and 49. 


FIGS. 49 
Machine 
Production 
References—Figs. 46, 


acting as a stripper. The bending operation is shown 
in diagrammatical form in Fig. 53. 

The spring is closed in the press, Fig. 54. The 
punch, die and arbor for this operation are seen in 
Fig. 55. In using these tools the arbor is slid in- 
side the spring, which is placed in the concave sur- 
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face of the die. The punch is then forced down on 
the spring, closing it to the shape of the arbor. 
The mouthpiece is assembled to the spring in the fix- 

















FIG. 51. BENDING THE SPRING 
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SPRING-BENDING PUNCH AND DIE 


FIG. 52. 
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BENDING THE SPRING 
press. 


FIG. 53. OPERATION 3: 
Machine Used—Toledo 6-in. stroke 
Production—1,000 per hr. 
References—Figs. 48, 2, 49, 51 and 62. 
ture, Fig. 56, and brazed, the welding torch serving as 
the heating means. The operation is also described in 
a diagrammatical manner in Figs. 57 and 58. 

The next operation is sizing the brazed joint on the 
mouthpiece and spring. One of the mouthpieces is slid 


into the die and the punch, being forced down, removes 
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FIG. 54. CLOSING-IN THE JOINT FIG. 56. BRAZING SPRING AND MOUTHPIECE 
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FIG. 58. OPERATION 5: ASSEMBLING MOUTHPIECE TO FIG. 61. OPERATION 6: SIZING THE SPRING AND 
SPRING MOUTHPIECE 
Machine Used—Brazing-in fixture. Machine Used—Toledo 2-in. stroke pre: 
Production—55 per hr. t. oduction—s00 per hr 
Reference—Fig. 57. References Figs. 48, 4. 49, 59 and 60 





FIG. 59. SIZING THE SPRING AND MOUTHPIECE FIG. 62. HARDENING THE SPRING 
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all the surplus spelter and makes the corner square. The 
machine set up for this operation is illustrated in Fig. 
59. The punch and die are shown in Fig. 60. The 
operation may be seen diagrammatically in Fig. 61, 
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FIG. 638. OPERATION 7: HARDENING TWO-THIRDS OF ie 
SPRING 

Solution Used—Lead bath at 1,400 deg. 


Production-—350 per hr 
Reference—Fig. 62. 











FIG. 66. OPERATION 11: INSPECTION 
Production—Ss00 per hr. 
References—Figs. 64 and 65. 






























































FIG. 64. TENSIONGAGE FIG. 67. PIERCING HOLE IN SCABBARD FIG. 70. TAPPING THE SCABBARD 
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SPRING-TESTING FIXTURE 


FIG. 65 
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springs are afterward quenched in water. The mouth- 
pieces are blued in a manner similar to that described 
for the scabbard body. The average production for this 
operation is 350 per hour. 

According to the specifications, the spring must sus- 
tain a weight of 13 lb. before it opens. To test the 
springs, the fixture shown in Fig. 64 was designed. The 
spring is placed on the end, as shown, which is made 
with a shape similar to the blade of the bayonet. The 
inspector then pulls on the spring. If the weight can 


wi 





























FIG. 69. OPERATION 14: PIERCE HOLE THROUGH 
SCABBARD AND SPRING 

Machine Used—Toledo 3-in. press. 

Production—400 per hr. 

References—Figs. 49, 67 and 68. 


be raised before the spring opens, it is accepted. If, 
however, the spring opens, it is rejected and must be 


retempered. A detail of the fixture is riven in Fig. 65. 
The rate of this inspection operation, which is shown 
diagrammatically in Fig. 66, is 800 per sour. 

The mouthpiece and spring are then assembled in the 
scabbard body. This is a bench operation, and the aver- 
age production is 23 per hour. 

The next operation—piercing the hole through the 
scabbard and spring—is performed in the press, Fig. 
67. The punch and die are shown in Fig. 68. The 





¢ 








| , ‘ | 
‘ + iy Lr J 
. iT . 
. at lag i fy 
\; 
/ i 
mM | 
\ 
ON a \ 








FIG, 71. OPERATION 15: TAPPING 

Machines Used—Tap No. 3—48 threads; special bench lathe. 
Production—500 per hr. 
Reference—Fig. 70. 
punch is fastened in the holder, Fig. 49. For piercing 
this hole the scabbard is slid over the tongue shown, 
thus supporting it. The punch, being fed down, pierces 
the hole. The operation is illustrated diagrammatically 
in Fig. 69. The pierced hole is tapped for a No. 3-48 
thread fillister-head screw in the machine shown in Fig. 
70. 
form in Fig. 
the scabbard 
from coming out. 

The scabbards are given a final inspection for finish 


The operation is also shown in diagrammatical 
71. The fillister-head screw is placed in 
body and spring, thus preventing the latter 


and shape, the average production being 500 per hour. 
They are then wrapped in paper and packed in cases for 
shipping. The rate at which they can be wrapped and 
packed is 500 per hour. The scabbard is then ready to 
be assembled with its business partner—the bayonet. 
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Teaching Shop Management by 
Motion Pictures 


The use of motion pictures in analyzing and perfecting 
human motions in industry has been a prominent feature 
Many of 
his methods have become well known through his consult 
ing work, lecturing and writing. One of latest de 
velopments is the application of these pictures in teaching 


of the professional work of Frank B. Gilbreth. 


his 


shop management to foremen and workers who are em 
ployed on details of the management system. 

Mr. Gilbreth points out numerous advantages for his 
At the outset he obtains a record on his films 
The 


person who is working before the motion-picture camera 


methods. 
of the best skill of the worker whom he photographs, 
becomes for the time being a “movie hero.” Realizing 
that all that he does will be shown to others under con- 
ditions where it can be commented upon and criticized, 
he naturally does his very best. Thus a natural trait of 
human nature insures that the 
ly the best method and procedure that the individual 


out 


film will show accurate 


has been taught or has worked for his particular 


operation. 


Again, it is pointed out that there is no quicker oi 


more comprehensive way to show the sequence and re 
lationship of a series of operations than by having them 
photographed and exhibited through a motion-picture 


machine, By this means in a very few minutes a worket 


] 


can see all the things that he or she is supposed to do in 


Most 


ones 


carrying out a particular part of a shop system. 
Thus, if 


Limes, 


a picture of 
details of 
later on 


people learn through the eye, 


own work Is shown a number of small 


what is done become fixed in the memory and 
are easily and surely put into practice. 

Still again, the presentation of such pictures befor 
groups of foremen or workers gives ample opportunity to 
ask questions, offer objections and seek for an explanation 
of just what is seen. The darkened room necessary to 
show the pictures is really an advantage, for there are 
hesitate to speak freely in a 
the 


hesitate to 


many persons who would 
how 


thei 


kindly darkness, 
stat 


lighted room before others. In 


ever, such individuals will not 


opinions and ask for the help that they need. 
These 


is describing and illustrating a system, for they present 


motion pictures are a help to the one who 
a record of just what has been successfully done, with all 
its minute steps. A mechanical advantage of the method 
is found in the possibility of returning to a part of the 
film that has been passed, if a question about it is raised 
during another part of the teaching period. It is easy to 
spin back the reel until the picture showing the point at 
issue is brought upon the screen and then discuss it o1 
explain it to a finish. Further, the motion-picture ma 
chine can be stopped at any point and project on the 
screen a still picture upon which particular features can 
he pointed out by the lecturer or concerning which special! 
questions can be asked by any of the spectators who might 
be espe lally interested. 

There is still another phase of this use of motion pi 
tures. A shop can take pictures for itself of particular 
operations that have been brought to a high state of per 
fection and thus have a permanent record of mechanical! 
operations on difficult work. This application is quite 
apart from the one previously described as a phase ol 


the process of teaching shop management. 
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1 is from a bit of film showing the motion study 
The result of this investigation was 


hig. 
of a small miller. 
a produc tion of 3,000 pieces per day by one boy instead 
of 700 pieces per day formerly turned out by a man. 
This is a typical film used in explaining to a workman 
some parts of the theory of motion study as applied to 
indication of motion 


machine operation, It is also an 
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Fig. 4 is a record film from office work and is used in 
teaching the details of the management system. This 
shows the balance-of-stores girl handling the balance-of- 
stores books on her cross-sectioned desk. Similar views 
are taken from the side, at the back, close up—with all 
the forms on which the young lady is working shown in 
large-sized detail and explained by means of a pointer 














—— 








FIG. 1 FIG. 2 FIG. 3 FIG. 4 FIG. 5 
Fig. 1—Bit of film showing milling operation Fig. 2—Assembling a braider Fig. 3—Another form of braider 
assembling Fig. 4—Balance-of-stores girl at work. Fig. 5—Clerk preparing papers for route file 


pictures that might be taken to record successful opera- 
tions for the benefit of the shop. 

Figs. 2 and 3 are of an assembling job and were taken 
in 1912, four years ago, Recently other pictures have 
been taken of this same job, and Mr. Gilbreth states that 
they ' 
wherein the men have fallen down and wherein they have 
As a matter of fact, the initial 
practice and skill that they acquired have enabled them 
to keep on making their task of some 60 to 66, where for- 
merly it was 18 to 20, 


are extremely interesting, as they show exactly 


continued to make good. 


that is photographed on the film. This is typical of the 
kind of films used in detailed teaching. A young lady 
who is to be a balance-of-stores clerk can study this film 
as long as she chooses and thus become familiar with all 
the operations and their sequence before she actually has 
to do them. 

Another film of this kind is shown in Fig. 5, where a 
This 


is one of many complete sets of pictures following through 


ticket writer is preparing papers for the route file. 


every act of every worker and depicting each function in 
the planning department. 
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Letters from Practical Men 
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A Tribute to Professor Sweet 


Permit me to express my personal appreciation of Pro- 
fessor Sweet’s personality and character. 1 had the 
pleasure of meeting him only once, but was decidedly im- 
pressed by his readiness to acknowledge merit in anything 
that came under his observation and to impart informa- 
tion as well as receive it. 

These characteristics of his really formed the inspira- 
tion that induced me to begin contributing to the 
American Machinist. 

Some time early in 1895, I think, the professor had 
been on a European trip and on his return described 
matters of engineering interest in the American Machin- 
ist. Incidentally, he praised some zood points that he 
had noticed in British tools. One little wrinkle of 
Messrs. Shanks, of Johnstone, Scotland, described by him 
[ may say I have since often used with good results 
making eccentric oil grooves on the working faces of 
thrust washers, thus obtaining a constant film of oil be- 
tween the faces. In some cases this has answered where 
commercial bal! thrusts—of the period—failed. 

This trait of Dr. Sweet’s, as displayed in his articles, 
appeared to cause some resentment among certain Amer- 
ican readers who, in letters addressed to the editor, prac- 
tically asked if any good thing could come from any- 
where outside the states. The professor of course easily 
held his own in the discussion. 

Personally happening to have two lathes of the same 
swing working next to each other—one English, the other 
American—I compared them point by point, showing the 
good features of each and admitting I would not care to 
be without either of them. This attitude seemed suffi- 
ciently unusual to justify the editor in inserting a leading 
article commenting on my letter under the heading of 
“The Importance of Seeing Both Sides.” 

Incidentally, this letter led eventually to my making 
many interesting friendships and acquaintances, fot 
which I always feel indebted to Professor Sweet. The 
connection with the American Machinist, too, has 
brought variety and color to my life generally. 

A year or two later, seeing in either the American 
Machinist or Machinery that the professor had set out on 
another European tour, I sent him through the editor 
an invitation to call on me, if possible. This letter fol- 
lowed him about Europe, reaching him at Berlin, from 
where he wrote me, giving a couple of days’ notice that 
he would give me a look-in. True to promise, he turned 
up; and I had one of the most interesting couple of 
hours in my life, looking round the shop and comparing 
notes. He had just previously visited Hans Renold’s 
shop and was full of appreciation of what he had been 
shown there. 

In a subsequent article he made kindly reference to 
his call on me, and I have felt myself in a measure since 
to have had the privilege of being one of his “boys” and 
should have been hugely delighted to have had the same 
contact with him as his actual students had. He re- 


minded me very much in some of his ways of the late 
John Berry, a practical engineer and a teacher of even- 
ing students in Bolton and Manchester, who taught 
in the same manner and who curiously enough also was, 
for many years, the honored guest at an annual social of 
“John Berry’s old boys,” the membership of which 
fraternity included men scattered over the world. 
Doubtless Professor Sweet could have made a lot more 
money and had a much better shop if he had liked, but 
personally I feel he expressed himself best and did more 
service to the world by living his life in his own way and 
letting the results be what they might 
ficial to all and injurious to none. 
Manchester, England. 


which were bene 
JAMES VOSE. 
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Tool for Nose Sockets 


The sketch herewith shows a hollow mill for screwing 
in the nose sockets in the 4.5-in. British high-explosive 
shells. The tool is easily made and is of ample strength 


for the work. In addition to screwing in the socket it 






A BOTTOM VIEW 








HOLLOW MILL FOR SCREWING IN NOSE SOCKETS 


will rough-turn the flange, leaving only one cut to be 
taken off in the finishing lathe. 

This hollow mill is used in a drill press. The shell, 
after having the socket entere(dl a few threads by hand, 
is placed na split chuck fastened to the table of the drill 
press, the chuck of course being central with the drill- 
press spindle. The drill being started, the spindle is fed 
down by hand. The cutters in the hollow mill bite into 
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the socket and screw it in. The drill spindle is fed down compressed, the setscrew should be driven in the desired 
as the socket advances, until the socket is screwed home, distance. An adjustable stop could be provided to deter- 
when the cutters commence to cut. The cutting is contin- mine the distance that the setscrew should be driven in, 
ued until the flange is turned down to within about jg in. if necessary, especially if the collars D varied in thickness, 
of the diameter of the nose of shell. The operator is simply required to place the setscrew 
With this equipment one man can daub the Pettman in the hole of the plunger, bring the collar square against 
cement on the threads, enter and screw in 200 nose sockets the end of the screw and exert a downward pressure. 
per 10-hr. day. JOHN 8. Watts. - 
Nova Scotia, Canada. lg 
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Solid Jig and Fixture Handles * 


Conditions often arise in jig and fixture design where 
it is desirable to tighten screws more than is possible 
with thumb screws, wing nuts, starwheels or knobs. The 
handles shown in the accompanying drawing are very 
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A HEADLESS SCREW DRIVER 


When the screw is in its proper place, the lip of the 
revolving driver will release itself automatically from the 
screw, because the plunger has come to a stop and can 
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6=k go no farther. WALTER GABRIEL. 
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This handle may be used as a nut or may be pinned to the end of a stud. C is 

the maximum depth of hole in both cases. J 1s an approximate dimension de- 
pending on radius of bend of handle. Dimensions are in inches 


SOLID JIG AND FIXTURE HANDLES 


up straight, as shown by the dotted line, and then heated 
and bent over. They are made of machine steel and are 
case-hardened after bending. 

Although shown with a straight hole for pinning to a 
stud, they can also be used as nuts. In large plants, where 
the production of jigs would warrant it, these handles 
could be drop-forged to size and the finish omitted. 

Bridgeport, Conn. W. Burk BENNETT, 


Driving Headless Screws 


Here is a device for rapidly screwing in headless set- 
screws in repetition work. With it an operator can easily 
average 100 an hour. 

The plunger A is made a sliding fit in the collar B, 
which is driven into the bench. <A piece of 3¢-in. drill rod 
FE isa running fit in the reamed hole in A, with a lip on the screw-driver in order that the screws may be driven 
the end to drive in the setscrew /’, and connects on the _ tightly. 
lower end with the power shaft. 

Care must be taken to have the spring C of such length 
and tension that, when at rest, the setscrew will project 
almost 





A SCREW-DRIVER.FOR HEAVY WORK 


One of the best methods of obtaining this leverage is 
to shrink-fit and pin a square nut on the shank of the 
screw-driver, as shown, and apply a wrench. 


1/,, in. above the top of the plunger. When fully Newark, N. J. WALTER. 
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Machining Bronze Fittings in 
an Engine Lathe 


Not long ago a job came into a small marine shop 
on the Pacific Coast. The order was to finish a large 
number of fittings for the brass railing around the ma- 
chinery on a boat that was being overhauled. These fit- 
tings were of bronze and of several different designs, the 
greatest number being as shown in Figs. 1 and 2. The 
only machine available at the time was an 18-in. engine 
lathe that was too old and worn for most work. This 
was fitted up with a few tools and rough jigs, and the 
job was handled in much better time than was at first 
thought possible. 

A description of the way in which the piece shown 
in Fig. 1 was finished will show the method used on all. 
As the finish on the outside was mainly for looks, 
limits were not An old three-jaw universal 
chuck was put on the lathe, and the pieces were chucked 
on one end with the jaws just touching the ball part, 
to steady them. A jig was made as shown in } 


el sec 


required. 


Fig. 3, 
the hole A being bored so that a 7A-in. drill would slip 
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through. The hole B was drilled to take an ordinary 
piece of 3¢-in. round tool steel, with a setscrew to hold it. 
The jig was blocked up in the tool post to the correct 


height, and a stop was put on the cross-slide, so that when 


the tool rest reached the stop, the hole A was at the 
center of the lathe. An ordinary twist drill with the 
cutting edges ground back so that they would not dig 


in was used in the tailstock. 
The operations of facing, drilling and tapping were 
then accomplished by running a cut by hand across the 


face, with a tool inserted in the hole B, and bringing 
the tool rest up against the stop. .The drill was run 
in by hand, the jig holding it true. The shank the 
tap was put through the same hole in the jig, with a 


wrench on the square part to keep it from icine and 
the tapping was done. 

After all the pieces had been finished on one end, the 
same operations were through on the other end, 
except that instead of chucking them they were screwed 
onto a mandrel, Fig. 4, which fitted the taper hele in 
the lathe spindle. The chuck was removed entirely. 


gone 


The outside was finished on the same mandrel, the 
compound rest being used and a tool set up as shown 
in Fig. 5. Two tools were put in, one an ordinary tool 


to turn the ball and the straight parts, and the other a 
formed tool to shape the Stops that could b 
quickly removed were put on the and lathe bed, 


ends. 
carriage 


to hold the center of the compound rest under the center 


of the hall. 
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The turning was done by swinging the rest by hand 


until the ball was finished and then taking out the stops 


and turning the straight parts in the usual way. The 
rest was turned one-quarter around, and the other tool 
was used to form the rim on each end of the casting. 


The whole fitting was polished a little and taken off the 
mandrel completed. 

The lathe was run at 
about 300 r.pm. As the soft, 
tools lasted a long time between sharpenings. After 
job was well started, an apprentice was able to 
with it. KE. W. Wricey. 


which was 
the 
the 


chest speed, 
rather 


its hi 


bronze was 


Seattle, Wash. 
Graduating Micrometer Collars 
Some years ago, in the shops of the Oliver Machinery 


Co., of Grand Rapids, Mich.., the compound slides of the 


lathes were graduated in degrees by hand on the miller. 


To help relieve congested conditions, the herein described 


device was made to enable this work to be done on the 
automatic gear cutter, as this machine was idle part of 
the time. 

This attachment is very simple and cheap to make. 
It consists of a frame A, of 3x3-in. angle iron, having a 
tongue in the base to fit the cutter slide of the No. 3 
Brown & Sharpe gear cutter. A cam B and a ratchet 








of 10 teeth C. which are doweled together by two pins 
FE, are a tight fit upon the bolt ), which is an easy fit 
in A. Between the cam PB and the frame A is a fiber 
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SRADUATING 


washer H/. The the friction be 


permit 


tween A and B to be adjusted and to be kept in adjust- 
ment. The frame is cut away, as shown, and two fingers 
F, and F,, which swing on the screw G, are fitted so that 
the lobe of the cam B lifts the outer end as it passes 
over them. 

As under the style of graduation then in use the de 
cree marks were of a certain length, the 5-deg. marks 
longer and the 10-deg. marks still longer, the stroke of 
the outer slide, which carried a stationary V-tool, had 
to be increased at these divisions. The 5-deg. lobe lifted 


both fingers and allowed the rear one to drop, thus length- 


ening the stroke by the thickness of F and making a 
longer mark. The 10-deg. lobe held both fingers up. 
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The ratchet wheel ( 
sweated into the pawl rod /, which in turn was clamped 
in a bracket K, bolted to the main frame of the machine. 
The regular rear stop on the cutter slide was removed, 
the attachment substituted, and the position and length 
of stroke for the degree marks were obtained. Then the 
pawl rod J was slid along and clamped so as to turn the 
ratchet C one tooth when it came back on the quick re- 
turn, care being taken to see that it allowed the finger 
F’, to drop when in the 5-deg. position. 

The machine was set up to divide 360 and run at 
its fastest feed and speed. The results were very pleas- 
ing, little attention was needed, and fine graduating was 


engages with a spring pawl L 


done. 

It may easily be seen that this attachment may be 
used for graduating collars for feedscrews, where thou- 
sandths are to be indicated, or with suitable cams and 
ratchets any simple graduating may be easily accom- 
plished. RoLtanp V. HutcHinson. 


Ironton, Ohio. 


Exact Angles for Lathe Centers 


The center gages made by manufacturers of machinists’ 
small tools serve their purpose admirably, are convenient 
and enable the machinist to keep his lathe centers 60 deg. 
within a small limit of error. If reasonable care is used, 
the small error has no appreciable effect when turning, 
hecause the centers in the work soon assume the shape of 
the center. 

Where the work is afterward hardened and work from 
several lathes goes to a grimler, any variation in the lathe 
centers is noticeable on the grinder centers. A recent 
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METHOD OF MAKING AND TESTING 60-DEG 
GAGE 





CENTER 


investigation demonstrated that lathe centers ground by 
different men to the same gage will vary somewhat and 
it is easy so to hold the gage on the center that it will 
appear to be inaccurate. 

This slight inaccuracy was again brought to our atten- 
tion when making hardened arbors for use in manufac- 
turing lathes. These centers had to be large and accurate 
and were tested with a 60-deg. hardened gage. 

Being anxious to meet our customer’s requirements, 
an effort was made to produce a 60-deg. male gage that 
we knew was accurate. Three 
pieces of tool steel were centered and turned as shown 
at A, These were hardened, the centers lapped and the 


We proceeded as follows: 
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outside ground to 144 diameter, making all three pieces 
so near alike that they would just wring in the same hole. 
We next mounted a hardened bushing on the face plate of 
a Brown & Sharpe grinder and trued it by the hole, using 
a test indicator. The bushing was clamped by the flange 
B. The head was swung to the proper angle according to 
the graduations, and one piece was wrung into the bushing 
and ground on the angle. Without disturbing the head, 
the other pieces were also ground, and we were confident 
that all three were alike. To test the angle, we laid them 
on a plate, on which a parallel or straight-edge C' was held. 

We experienced some difficulty in holding all three 
pieces in proper position and getting light so that we 
could tell just how the angle was. The theory was that 
the three 60-deg. centers would total 180 deg. and there- 
fore occupy just the amount of space on one side of the 
parallel. We adjusted the grinder head and reground the 
gages until we obtained the desired result. Any error 
will be cumulative and can be easily detected. 

After making the effort outlined above, we still failed 
to meet our customer’s requirements for accuracy of angle 
and were obliged to obtain a gage from his factory and 
lap the centers to conform to his gage. To satisfy our- 
selves as to the accuracy of the gages we had made, one 
was submitted to the Bureau of Standards at Washing- 
ton and was reported to be right within 2 min. We think 
our theory was correct and know that our apparatus for 
testing was crude. Has anyone else had a similar experi- 
ence, and can someone suggest a better way to produce 
the 60-deg. angle ? 

Would centers accurate to within 2 min. be considered 
good ? R. W. GREENE. 
Cleveland, Ohio. 


Protective Coloring of Tools 


In our main erecting shop, where apparatus in large 
units is assembled, we employ four groups or construc- 
tion gangs, each with its head man. With these four 
distinct gangs working on the same main floor it is 
found extremely difficult to prevent trouble and dissat- 
isfaction caused by one gang’s using and abusing the 
tools and equipment of another. 

We tried stamping the number of the gang on each 
tool, but this was not altogether satisfactory because 
we could not readily detect when anyone was using an- 
other’s tools. 

‘To provide the necessary distinction, it was decided 
to assign to each gang a certain color. On all the tools 
and equipment belonging to the gang in question was 
painted a band of the color given to that gang. Blue 
was chosen for one group, red for another, white for the 
third and a bright yellow for the fourth. Hence on all 
the wrenches, bars, slings, ete., belonging to the first 
gang a blue band was painted, affording instant detection 
in case the tools were being used by a member of an- 
other.gang. This provision of a means of ready de- 
tection of course resulted in the “cubbing” practice being 
abandoned. In fact, so distinctive was the designation 
that before long the different’ groups became known as 
the “blue gang,” the “red gang,” ete. 

Whiie the color scheme was adopted for convenience, 
we also continued stamping the gang numbers on all 
tools and equipment to guard against changing tools, 
etc., by merely painting on a band of another color. 


Philadelphia, Pa. W. A. Latver. 
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Oxyacetylene Welding Hink 


H. Howard, on page 1001, Vol. 44, described a de- 
vice for the use of oxyacetylene welders. It consists of 
an air hose and a short piece of plugged pipe with a 
number of small holes drilled in it. The pipe is laid 
on the bench or work under the hands of the welder, and 
the air protects his hands and face from the intense heat. 
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OXYACETYLENE-WELDING WITH 


The disadvantages of this device are that it does not 
follow the movements of the worker, is easily shifted or 
knocked off the bench or work and, if laid on the heated 
article being welded, tends to cool it. 
The illustration shown is an 
sisting of a 14-in. pipe connected by a light hose to the 
air line. The pipe is bent to surround the hand of the 
welder and fastened by a light bent-iron clip to the 
torch. By this means the welder can keep his hands 
and face cool without any of the disadvantages ef the 
J. D. CUMMING. 


here arrangement con- 


other method. 
Copper Cliff, Ontario, Canada. 
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Successful Suggestion System 


I have read with interest the letter from J. Watt, page 
123; I also read the article to which his is an answer. I 
think that Mr. Watt is right in his general position that 
the reason suggestion plans do not work satisfactorily is 
that the men are not satisfied with the returns. While 
from their point of view they are justified, at the same 
time neither they nor Mr. Watt takes into account two 
vital aspects of the whole proposition. 

They forget in the first place that in ninety-nine cases 
out of one hundred their suggestion would be valueless 
without the organization of their employers with which 
to put it into practice, and furthermore on the open 
market it is worth what can be got for it and not what it 
may bring to the purchaser. 

The suggestion that produced $6,700 per year and for 
which was given a $50 watch is of course an extreme case. 
Reducing this to percentage and calling the total valuation 
$110,000 is probably very far from the facts, for the 
chances are that the particular suggestion did not bring 
returns of $6,700 per year for any length of time; prob- 
ably one or two years would be the limit. 

To go back to my first proposition, the fact that the 
organization was there with men at the head of it capable 
of taking the suggestion and fitting it in to bring the 
results was an extremely large factor. The whole question 
is closely allied with that of new inventions. Anyone who 
has any experience in this line of work knows that there 
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are hundreds of inventions lying dormant because the 
inventor has neither the skill nor the capital to put his 
invention im shape to bring returns. Many of them have 
heen lost and the inventor got nothing because he was 
not willing to take the small share of the returns which 
the men with capital and business ability were willing to 
give him. For the same reason the majority of the men 
in the shop are not willing to give any suggestion and 
see it prove profitable to the firm, while they receive only 
a fraction of 1 per cent. as their share. 

Plymouth, Mich. W. 


—- 
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Design of Holding Jaws 


In answer to Mr. Beuter’s question on page 1002, 
Vol. 44, in regard to “Design of Holding Jaws,” | will 
say that I have used both kinds and agree with Mr. Green 
in his answer on page 36, Vol. 45, as to which of the two 


B. GREENLEAP. 


is better. 

However, I do not consider either design efficient for al! 
purposes, 

Many years ago | had a job in a shaper using this stvle 
of holding jaws, but could not hold the work down because 
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AN EFFICIENT HOLDING JAW 

the sliding jaw of the vise was badly worn and the work, 
only + in. thick, could not stand the pressure necessary 
I designed and made the holding jaws 
firmly to the 


to bring it down. 
illustrated herewith, which held the work 
parallel without tightening the vise screw hard enough 
to spring or buckle the work. | any 
other kind since, but have made them in different thick- 
nesses at the gripping point for larger work. 

Brookline, Mass. HeNNING G. SAHLIN, 


have never used 


L noticed Robert J. Beuter’s article on 1002, 
Vol. 44. 1 have had considerable experience with such 
devices and I suggest that he simply ignore the 2Yo-deg. 


Then the 


taper on the front or short bearing side. 
side of the “hold-down” will not 


Worcester, Mass. 


rise up. 
Harry F. Ciirrorp., 

We notice on page 78 an article by Hugo F. Pusep, of 
Dayton, Ohio, on holding jaws, or “hold-downs.” From 
our experience we hardly believe the design that he men 
tions would work satisfactorily in all shops. We have 
tried all kinds of “hold-downs” and all kinds of angles, 
and it seems impossible to design a solid pair of fingers 
that will not ride up on the back. 
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Our spring “hold-downs” are designed to overcome this 
trouble. The springs in the jaws back of the fingers pull 
the fingers up on the shortest line, and pressure of the 
back brings down the fingers in front, which will press 
down on the works on both sides, forcing it to the head 
of the device and holding the same firmly and without 
any pounding or hammering. Tuomas Fisu, 

Bridgeport, Conn. President, Ready Tool Co. 


— 
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Aeroplane Propeller Problems 

Your interesting editorial, “Aéroplane Propeller Prob- 
lems,” on page 125, on the subject of aéroplane propellers 
prompts me to go on record with the following statement: 
So far as perfect running balance is concerned, it is not 
only possible, but even easy to produce a machine for 
securing such balance. We do not care anything about 
reciprocating or static balance; the former is secured by 
means of calculations; the latter can be obtained on the 
beautiful Jost machine. 

As regards dynamic balance proper, a machine can 
readily be constructed to secure the balance of the shaft, 
of the propeller proper and finally of the combination— 
that is, the shaft mounted in the propeller. This should 
preferably be done in the crankcase and at the speed at 
which the propeller is supposed to operate in actual work. 
This would mean a good-sized variable-speed motor and 
all sorts of precautions. Such a machine would not be 
cheap to build, but it can be made and positively guaran- 
teed to do the work. N. M. AKIMOFF. 

Philadelphia, Penn. 


3° 


Standard-Size Holes--Why ? 


Your editorial on standard holes, p. 1137, Vol. 44, is 
Apparently this is one of the traditions that 
have so far survived the weeding-out process. The me- 
chanical trades are full of just such traditions. Although 
there were, no doubt, reasons for their existence at one 
time, they have now become useless and are retained 


interesting. 


simply because no one advocates a change vigorously 
enough. 

In times gone by, before machine tools had 
brought to their present state of perfection, it was un- 
doubtedly easier to make all allowances for different kinds 
of fits, on the shafts, but with the machines in use at 
It is just as easy to 


been 


present no such conditions exist. 
bore a hole to any variation from standard as it is to 
turn a shaft, and when, as with most of the smaller bores, 
reamers are used, there is every reason for the change. 
Nearly every shop man has been up against the provok- 
ing incident of having an expensive and possibly not 
easily duplicated reamer begin to cut small and delay 
the job simply because all the holes had to be made stand- 
ard, even though they were finally to be used on different 
kinds of fits. 

The extensive use of cold-drawn steel shafting has 
partly tended to overcome this standard hole tradition; 
but, as you suggested, most cold-drawn steel is slightly 
undersize, so it is only a half remedy at best. 

It might seem that there would be a chance for con- 
fusion in reading orders and drawings on which the holes 
were all marked oversize or undersize, but when it is 
remembered that all shafts have to be so marked now it 
will be seen that it is only transferring the reading from 
one place to another. 
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The suggestion seems sound and one that, if it can be 

carried out, will meet with the approval not only of 

those who watch the profits, but also of the mechanics 

themselves, as tending to avoid confusion and embarrass- 

ment in the shop. c. W. WriG ey. 
Seattle, Wash. 


Grinding Die-Setting Pins 


After reading the controversy between Mr. Remacle, 
page 915, and W. B. Greenleaf, page 1090, Vol. 44, I 
submit the accompanying illustration to show the method 
of building and applying die-setting pins. 

This method is not original, but there seems to be a 
great many who are not familiar with it. In this method 
the pins are fixed permanently in the punch and operate 


through bushings in the die shoe. When necessary, holes 
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SATISFACTORY METHOD OF SETTING DIE PINS 


are bored into the bedplate of the press so that the guide 
pins may pass down through the die. The pins are left 
soft and an oil groove is cut on a spiral around the pin, 
but the shoulder bushings are hardened and ground and 
are forced into the die shoe. The hole in the die shoe and 
in the punch are both bored. A felt washer approximately 
1g in. thick is secured on top of the bushing by means of 
a partly split collar, which snaps in the groove turned 
in the bushing. This washer acts as an automatic oiler 
for the guide pins. Guide pins built this way and given 
a reasonable amount of care in regard to oiling, etc., 
will run almost indefinitely without the least sign of 
wear. R. P. THRONE. 
Svracuse, N. Y. 
& 


Take Warning! 


On page 1089, Vol. 44, George Little gives his opinion 
against the metric system. Many advocates of the Eng- 
lish system will regret that he did, especially if they 
know the great advantages of the metric system when 
used for intricate calculations. While still sticking to 
the English system—because.of certain inherent advan- 
tages of which few men in America are aware—Mr. Little 
himself says that he only gave the matter scant attention. 
it is therefore no surprise that he makes incorrect state- 
ments. A cause is never furthered by such conclusions, as 
they leave their maker open to attack. 

I am opposed to the metric system, not because it is 
metric, but because it has a base of 10 instead of a base of 
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8. Several oriental peoples use systems with a base of 8 
to great advantage. There are, however, many short cuts 
in the verbal use of the metric system. For instance, 
channel iron with a flange 11 cm. wide is called channel 
No. 11, though these things have little significance in 
connection with such a grave question. The following 
criticism of the metric system by a Chinese fitter in 
my employ may be of interest. 

After 1 had been petrified with the metric system at 
a continental college, circumstances drove me into an 
oriental forest, with a theodolite, a Chinese “fitter” and 
two score Macao coolies. The fitter, Yim Yam, did all 
the work and I drew the salary. His duties were even 
to amuse me At night time. The evenings in a forest are 
long and as no outside new? penetrated, we talked mathe- 
matics under the veranda of my leaf hut, and Yim Yam, 
one of the ablest mathematicians one could meet, was at 
his best if he was allowed to run down the metric system. 
He had a little abacus with beads, like children use, and 
often we had a race in figuring. I used a slide rule at 
which I was rapid, but I lost every time. With a Chinese 
grin my fitter told me why he won and why Chinese 
tellers are favorites in Singapore banks. Only because 
they use the base 8, which is natural. Yim Yam said that 
the decimal system was stupid because of its base of 10. 
One could not feel it, as it had no connection with our 
body and brains. They were built by fours and threes, 
Yim Yam said. What he meant has become clear to 
me after years of thinking about the matter, and will 
be explained farther on. 

Then he would discuss the English system and “his 
eyes found good points,” but he did not think it fault- 
less. There is rhythm in it, one of threes and fours. 
There are four eggs in a “throw,” and three throw 
dozen; four dozen make 48 and three times 48 gives a 
This was not said without a reason. Again, 
four thumbs (inches) make a hand (the expression palm 
or hand indicating four inches is still used in continen- 
tal villages), three palms are a foot and three feet make 
a pace (yard), a system taken from our very body and 
therefore closely connected with the brain. Yim Yam 
alleged that there never was any trouble gaging Eng- 
lish measurements by the eye, but with the metric 
tem one could never hope to bring that art to a high level, 
as all feeling was excluded. 

The Chinese base 8, however, was superior to all and 
he would incessantly talk of its beauties. When he 
compared our music to their one-string violin, with its 
rhythm of fours only and not threes and fours, a creepy 
feeling came over me and I bade him good night. 

Since then I have worked in Australia and the Eng- 
lish system came to me quite naturally. I used it to the 
greatest extent without any trouble. Soon I noticed I 
could guess sizes which metric men couldn’t. That is 
why Englishmen in Europe are regarded as being very 
practical. When I again worked in Europe, the metric 
system appeared clumsy to me as it seemed to lack 
something natural. Guessing at sizes by eye failed ut- 
terly. Continental carpenters always speak of wood in 
terms of feet and inches and often refer to a centimeter as 
a Dutch inch. Mechanics in out-of-the-way places indi- 
cate bolts and bars in the English system because there 
is something easy about it that one cannot explain. The 


in a 


gross. 


SySs- 


most successful continental architects of the present day 
take their beautiful lines from a combination of triangles 
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and squares—that is, out of fours and threes. In fours 
and threes there is harmony with our brains, and before 
adopting a new system it would be wise to see if the Eng- 
lish system is after all so stupid as one regards it. Perhaps 
a touch or two might make it superior to the metric. 
The foregoing is “philosophy,” but now to the prac- 
tical. Nobody seems to think of the damage the adoption 
of the metric system would cause, and that those injured 
by the adoption of the metric system have a right to be 
repaid in full for their loss. The pro-metrics believe 
that each year of use of their system will show a reduc- 
tion in cost of the change over the previous year and it 
will not be difficult for them with the backing of their 
superior system, to figure out in plain dollars, the’ gain to 
the nation as a whole. Those injured can figure out 
their damages and perhaps ask a little more to soothe 
their feelings, just as is done in other damage suits. 
The injured won't only be manufacturers, mechanics 
and toolmakers, but grocers and storekeepers will find 
themselves with expensive weighing apparatus which they 


cannot legally use. The damage done will amount to 
millions. Even a city like New York could not tear 


down one section and improve another without paying the 
owners for the property destroyed. It stands to reason 
that if there are such great material advantages in the 
adoption of the metric system, damages should be paid 
to all who suffer by the change. Even the young 
draftsman who possesses a two-foot rule is entitled to his 
proportion. 

If no damages can be paid out of the future 
there certainly is no positive assurance that the metric 
will bring the advantages claimed by its advo- 

JAN SPAANDER, 


gains, 


system 
cates. 
Brookly n, N. . 


a 


What Is a Gate, and What Is 
a Sprue? 


Regarding the editorial, “What Is a Gate, and What Is 
a Sprue?” page 1005, Vol. 44, the following may be of 
interest. 

One of the leading dealers in foundry supplies describes 
in his catalog a band sprue saw, in part, as follows: 
‘The saw will shave all sprues and fins off close to the 


Another machine he describes thus: “These 


castings.” 
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GATED PATTERNS WITH NAMES OF PARTS 


machines are commonly known as sprue cutters, being 
designed for use in brass foundries in cutting castings 
from the gates.” Here we have sprues from the castings 
and castings from the gates. 

Some years ago, while in the employ of Gray & Sharp, 
I had a gate of metal patterns made by Green & Dull 
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and the castings made by Brown & Blunt. The pattern, 
being too large for the flask, was returned to the makers 
with instructions to cut 4 in. off each end of the gate, 
meaning the center bar. 

The pattern maker's understanding of 
where it joins the pattern; that is where he took the 
1, in. off. Then there was trouble. I don’t know who 
paid the pattern maker. All this trouble and expense 
because the same name was used for different things. 

I have never heard a molder use the term “sprue a 
pattern.” I have never heard him use any other term 
than “gate a pattern, and a gate of patterns.” If you 
ask the molder where he is going to gate the pattern, he 
will point to the spot—or spots—on the pattern or at the 


a gate was 


Md 


edge of the mold. 

A gate of patterns and the names of the parts, as | 
know them, are shown in the illustration. In the case 
of a single pattern or a drop forging the parts would be 
gate and sprue. M. E. DuaGan. 
Kenosha, Wis. 
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Why Not Same Hours for Office, 
Drawing Room and Shop? 


The suggestion offered on page 125, to do away with 
the privileges enjoyed by the office and drawing room 
and thus diminish the existing antagonism between these 
two bodies and the shop, is an expression of fairness and 
justice. 

No thinking man can have any objection to bettering 
the condition of the shop people, vet, one may ask, will 
industry as a whele be really benefited by reducing the 
difference in advantages, be it by shortening the hours 
of the shop or by taking away the privileges of the staff? 
Many a manufacturer will object strongly to this way of 
obtaining the desired ends. Should he take this method, 
the natural law of supply and demand will soon show 
it to be a flat failure, especially in the case of the drafting 
room, 

The drafting force in high-class concerns is by no 
means regarded as nonproductive. It is often the brains 
of the plant, and many of its members not only boast 
long experience, but also an education that ranks with the 
highest to be had in the country. Their pay, compared 
with that of medical and judicial fellow students, is 
ridiculously small, and if they had understood before- 
hand the poor remuneration awaiting their services, they 
certainly would have entered through another door of the 
college. America is already poorly supplied with high- 
class draftsmen; even good second-raters are scarce, and 
this will be felt more keenly after the United States 
is forced into a bitter international commercial struggle. 
By placing the drafting room on a still lower standard 
the last inducement for an American youth to become a 
draftsman will be taken away. 

No father will be foolish enough to obtain for his 
son a position equal in hours and pay to that of a second- 
rate mechanic, at an extra outlay of from one to ten 
thousand education. No young man will 
waste his time in commercially valueless studies, when 
during this period he may earn from one to five thousand 
dollars, depending on the length of his course. If the 
status of the draftsman is further reduced, the privilege 
of being one can then be obtained at a direct and indirect 


dollars for 


AMERICAN MACHINIST 


Vol. 45, No. 7 


loss, aggregating from $2,000 to $15,000, without the 
slightest return. 

In Engineering News I have read a protest against the 
misstatements of the earning capacities of the engi- 
neering profession, of which draftsmanship is a substan- 
tial branch. Not only small technical schools, but also 
colleges of standing have been guilty of misleading 
parents. By still further reducing the privileges of the 
drafting force, even the most credulous and hopeful 
father will not be fooled anv longer by unscrupulous 
teachers, and American industry will then have been sup- 
plied with enough rope to hang itself. 

New York City. W. DE 


% 


The Advantages of Machinist 
Draftsmen 


The letter by F. J. Badge on page 31 contains much 
food for thought. His question: “Why do not more 
machinists become draftsmen?” might be answered in 
many different ways as there are several factors governing 
this point. Actual machine work is productive, whereas 
drafting is purely creative, and the step from one to the 
other can not be made in a day or a month because it 
invariably requires a large amount of diligent prepara- 
tory work. 

Drafting, in any of its various forms, is largely a 
matter of manual skill developed through many years of 
daily practice and chief draftsmen, as a rule, are very 
reticent when it comes to breaking in a man who has had 
no practical experience. Then, there is sometimes a cer- 
tain amount of prejudice against the man who has worn 
overalls. Many of those in the higher positions look 
down upon the shop man and resent his trying to enter 
their field. This, however, is not nearly so noticeable 
today as it was fifteen to twenty-five years ago when 
draftsmen were considered “high-brows” and machinists 


GRUYTER. 


“rough-necks.” 

Education is a great leveler, and the opportunities for 
study through correspondence schools, evening classes and 
home study from textbooks are so numerous that it is 
possible for the shop man of today to acquire theoretical 
knowledge on a diversity of subjects that heretofore were 
reserved for those who happened to be born in fortunate 
circumstances as far as dollars and cents are concerned. 
My experience is strongly in favor of encouraging the 
practical man to enter the enginering field, as it has been 
proved many times that his services are of great value. 
To be sure, he can not make “pretty pictures” at first; 
his lettering and the general appearance of his work 
will appear crude but, on the other hand, as Mr. Badge 
says, other advantages will offset this. As a matter of fact 
many machinists do become draftsmen and it can be 
said to their credit that they generally become skilled 
workmen, as their practical experience on actual work 
proves of value. 

Getting started in new work, however, is sometimes a 
serious problem, but if he is persistent he will eventually 
succeed although he may have to start at low wages. A 
machinist who has a liking for drawing and is good at 
mathematics should make a skilled draftsman after a 
few years of practice and the advantages of the prior 
training are bound to make themselves felt. 

Indianapolis, Ind. F. B. Jacors. 
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Editorials 





Progress of the Industrial 
Inventory 


The progress of the inventory of our industrial re- 
sources is extremely gratifying, whether it be considered 
solely as a military measure or in its broader significance 
of mobilizing our machine shops and other industries 
to know their possibilities. Legislation has now been 
practically completed which will carry out the entire 
program of the committee of industrial preparedness, and 
so establish a firm and enduring foundation for national 
defense. And this by being aware of our capacities, 
rather than by piling up thousands of tons of ammuni- 
tion. This plan includes the placing of small, or edu- 
cational, orders for munition, and all other military and 
naval supplies, so that should necessity arise, their pro- 
duction can be insured without delay. Legislation is also 
expected which will bring the skilled mechanics into an 
industrial reserve, so that in time of war they will be 
kept at home where they will be of more value than on 
the firing line. 

An interesting and hopefui phase of the whole matter 
is the way in which this voluntary and unpaid organi- 
zation of business men and engineers has conducted 
its campaign to secure the desired information. This 
marked definitely a new era in the recognition of the 
engineer, and can hardly fail to bring him into a more 
prominent position with regard to municipal and na- 
tional life. 

While it is impossible to go into details of the progress 
made, a brief outline of the work already done, and of 
some of the features which have been brought out, can 
hardly fail to be of interest. A letter of Chairman Me- 
Lain, of Florida, outlines the task of his assistants and 
their reward. It says: “You are asked to give your time 
and labor to a task which carries no profit and but little 
glory. There is no money in it for you, but there is a 
meed of honor; and when finished, you may very justly 
feel that you have rendered to your country a patriotic 
service of the highest type.” This same spirit is being 
impressed upon manufacturers, who are for the most part 
responding to the request for information in every way. 

Such an inventory as is now being taken will also be 
of value to the manufacturing capacity of the country 
even in other lines. As an indication of this, there is 
a report from Florida that charcoal could easily be pro- 
duced in considerable quantities should the demand arise, 
although this is an industry which has never before been 
considered in this connection. 

Some idea of the magnitude of such an undertaking 
can be had when we learn that there are more than 30,000 
manufacturing concerns in the country doing a business 
of over $100,000 a year. All these are being inventoried 
as well as many smaller concerns whose equipment can 
turn out material for the fighting line. Some states. 
such as Missouri, can furnish lead and zine in large quan- 
tities, as well as shoes, harness and leather products. 
Nebraska, however, not a manufacturing state, has a rail- 
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way motor shop which can turn out 1,000 high-explosive 
shells a day. 

This inventory is bound to be of great value entirely 
aside from its military significance. We are going to 
know more of our manufacturing industries and the pos- 
sibilities of utilizing them in other directions. It will 
also make manufacturers generally feel that a closer con- 
nection exists the Government at 
Washington, which is very desirable in every way. When 
we cease to consider the Government as a thing apart 
will have taken a long step toward 
useful codperation along all lines, 

There are many evidences of the growth of this feeling, 


between them and 


from ourselves, we 


one instance being the case of Chairman Berresford of 
the Committee in Milwaukee, the office of which has been 
supplied with all necessary furniture by a local maker; 
and the State Telephone Co. gave its best services to as- 
The 


whole undertaking has been well worth while, and the in- 


sist in the gathering of the desired information. 


formation secured cannot fail to be of even greater value 
than we perhaps realize at this time. 


~ 


The Immigrant as an Asset 


healthy adult immigrant that comes into the 
He our 


brings to us costs 


Every 
United has intrinsic 
human wealth. The addition that he 
for the United States has not 
pense of rearing him to manhood, educating him and 
training him in whatever industry or work he is skilled. 

This—the manufacturers’ way of looking at the im- 


States value. increases 


us nothing, borne the ex- 


migrant—is not as well understood among persons who 
are fond of talking about the foreigner and his problems 
as the truth of the The bald fact 
is, America’s industries could not be carried on without 
foreign-born labor. A little investigation anyone’s 
part will impress the truth of this statement and—what 
is more important—will bring home forcibly to the in- 
vestigator the importance of the immigrant in our busi- 
There is not, and 
our history, a 
man in- 


situation deserves. 


on 


ness, our shops and our factories, 
time in 
labor tO 


probably never was at any 


sufficient our 


amount of native-born 
dustries. How important it is then that the means of 
entrance for the immigrant shall be made as easy as Pos- 
sible and at the same time safeguard our national life! 

If all of this was understood and valued at its true 
worth, we would hear less about the so-called immigrant 
problem in the United States. On the other hand, we 
would hear more about efforts to educate, train and as- 
similate the There would be more night 
schools for the teaching of English, more instruction in 
the history and ideals of our great country, more prepara 
tion for the duties of citizenship and a stronger example 
of straightforward Americanism. Here and there an in- 
dustrial community has awakened to the importance of 
doing some of these things, with direct good to itself 
and the immigrants in its midst. But only a beginning 


newcomers, 


has heen made. 
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16020--New Englamd--1920 


Some kind of fair or celebration is to be held in Ply- 
mouth, Mass., in 1920. At least, everyone seems to be- 
lieve that something should be done in that year and at 
that place to commemorate the first landing of English 
settlers on our North Atlantic coast. All sorts of ideas 
have been offered. These include an exposition, a series 
of glorified pageants, a model municipality and a New 
England institute. 

No international, or even national, celebration can be 
held unless its exhibits in some way touch -the lives of 
all the people. This fact seems to squelch the last three 
suggestions. The business of the world today is industry ; 
thus some part of industry must be the central idea 
around which the whole is planned, and this means some 
kind of fair. Past expositions have shown products—the 
things that the industries of the world have made. To 
a very limited extent only they have shown methods and 
processes. Why not, then, build the celebration of 1920 
around the central idea of how industry does things, not 
what industry does? And when we are approaching the 
how of things, why not make the plans and exhibits of 
the few months of 1920 the foundation and beginning of 
a great museum of industry for the United States? 

To put the thing a little more concretely, would it not 
be possible to interest the manufacturers of the United 
States in a national fair that should show how the indus- 
tries do the things that they do. Show machinery in 
operation, processes being carried out, methods being fol- 
lowed, and by a comprehensive scheme teach just what 
has to be done to make all the things of everyday life. 
Emphasize the historical side of all these industries. As 
a matter of fact, practically all started in New England ; 
thus in a very true fashion such a fair would show what 
New Englanders have contributed to the growth and de- 
velopment of this great nation. Let all the exhibits, par- 
ticularly the historical ones, be so carefully planned that 
after the fair closes its doors toward the end of 1920, many 
of them can pass immediately into the halls of some great 
permanent museum of industry located either in the City 
of Washington or in New York. 

This suggestion embodies three important elements: 
First, emphasis on the part that New England has played 
in the development of the United States; second, means 
of bringing about a better understanding of the impor- 
tance of industry in our national life; third, the laying of 
the foundation for an institution that we sorely need—a 
great central museum of industry to be administered as 
one of our educational forces. 


- 


The Need for More Thinkers 


The belief will not down that, as the war closes, Amer- 
ican industry will face outside competition such as has 
never been known before. Some men also have a grave 
fear that not all the forces behind American industry 
are as well organized as they should be. These forces are 
of two kinds, the physical and the mental. When it 
comes to machines and their operators, we are not badly 
off. Labor-saving machinery is more highly developed 
here than in any other part of the world. The producing 
power of the American workman is said to be unsur- 
passed. But are our mental forces on a par with the 
others ? 
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It is said that we lack thinkers in our industries—men 
who can plan work for others to do. Our record in for. 
eign trade during the past two years is pointed to as 
proof of this fact. While we have gained tremendously 
in our exports to the belligerent nations of Europe, we 
have, in general, lost in the markets of the rest of the 
world. There is little evidence that preplanning is being 
done for foreign trade during the after-war period. Our 
shipping problems have not been solved. Factors that 
should mean stability in our industry and commerce are 
being disregarded. 

How can these things be explained except from the 
viewpoint that we lack the necessary intellectual forces 
to take full advantage of our material resources and the 
physical forces behind our great industries? In other 
words, the belief is being driven home that we lack 
thinkers. 

Any young man who accepts this as a truth should 
receive a tremendous stimulus toward working for ad- 
vancement. If there is a lack of thinking men, there is 
open a rich field into which one may enter if he is 
qualified. 


“gs 


Bargains in Shells 


If anyone believes that all of the shells that are made 
for the Allies and rejected in inspection find their way 
immediately into the scrap heap, such a one has “another 
guess coming.”” There are bargains in shells as well as 
in most other things. 

The interesting fact is that some of the smaller nations 
of the world are increasing their supplies of ammunition 
by buying up rejects or seconds. After these shells have 
been turned down by the rigid inspection of the belliger- 
ents, inspectors of some of these bargain-hunting nations 
come along, look the lot over and accept what they can 
use. Of course, they get these shells for a price that is 
pretty close to their junk value. 

Just how the purchasers obtain the necessary guns in 
order to use such shells is not so easily guessed at. But the 
fact remains that many of the shells that, for one reason 
or another, are not considered good enough to go into 
the battles now being fought in Europe are nevertheless 
going into the storehouses of some of the nations that 
are not now at war. Each one has the privilege of de- 
ciding for himself whether this is merely an act of thrift, 
a yielding to the temptation to pick up a bargain, a 
careful estimate of quality and value without regard to 
formal and perhaps too rigorous inspection, or astute 
preparedness. 

R 
has specified the nine essential 
foreman as: (1) 
Ambition to suc- 


Ambrose Swasey 
qualifications of a machine-shop 
Good character and habits. (2) 
ceed through meritorious work. (3) Adaptability to 
chosen occupation. (4) Studiousness and industry. 
(5) Tidiness in personal appearance and surroundings. 
(6) Faculty for reading and handling men. (7) Knowl- 
edge and experience in modern machine-shop practice. 
(8) Judgment as to amount and quality of work done. 
(9) Resourcefulness in new and improved methods. 
% 

Healthy workmen do best work and earn most wages.— 

The Spirit of Caution. 
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Making Typewriter Platens 
By FRANK A, STANLEY 


The rubber platen roll on the Noiseless typewriter is 
used solely for feeding the paper and not as a printing 
platen, the paper passing instead over a flat steel bar at 
the point of printing immediately in front of the rubber 
cylinder. In appearance this rubber platen resembles the 
usual typewriter platen. 

Several lengths of platens are seen in the accompanying 
illustration. The regular roll is 9 in. long, although for 
wider machines it is made 12, 14 and up to 18 in. in 
length. The roll is of the same diameter in all cases— 
1.59 in. 

These platens are built up with a piece of seamless 
drawn-steel tubing, threaded at each end and having shal- 
low heads screwed in. The heads are provided with hard 
and ground-steel spindles to carry the platen. A rubber 
tube is then drawn over the steel core preparatory to 
grinding down to diameter. Before the rubber tube is 
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ature, for the period in which the work remains subjected 
to the steam heat, the shellac flows sufliciently to adhere 
to the entire inner surface of the rubber. After about 
2 hr. of drying in the atmosphere the rubber sticks firmly 


to the steel core. 
GRINDING STEEL AND RUBBER 


The steel spindles in the platen head are finished and 
ground to correct diameter and parallel, after which they 
are screwed into the steel core and pinned securely against 
possibility of turning out of their places. After grinding, 
they are mounted upon their own centers, and both of 
them are thus brought to the required size and in true 
alignment with each other. 

The outside of the rubber rolls are also ground to size— 
that is, to 1.59 in.—with the platen mounted upon the 
spindle centers, the abrasive wheel being Alundum 60-K. 
The work is rotated at a speed of 400 r.p.m. 

Before grinding, the roll is #y in. oversize and it is 
roughed down to within 0.01 in. at one pass of the wheel. 

















TYPEWRITER PLATEN PARTS MADE OF SEAMLESS DRAWN TUBING 


put in place shellac is put on the steel tubing and allowed 
to dry for 5 hr. 

The rubber is 3% in. thick and has an internal diameter 
of 1% in. When drawn over the steel core it expands 
to 1.64 in. in diameter. The steel tubing has a diameter 
of 1.46 in. The rubber is extended sufficiently to allow it 
to be drawn over the projecting head of one end of the 
steel tube and over the body of the tube by forcing the 
end of the rubber over the head and then pumping it up 
with an air pump applied as shown at A in the illustra- 
tion, where the end of the rubber is shown slipped into a 
fixture with an air-pipe connection at the back. The 
illustration also shows one of the lengths of rubber tubing 
at B, while the steel cylinder with its heads will be seen 
at C. The blank cylinder before the heads are in place 
will be seen at £, and the length of rubber tubing 
at F. 

After the rubber cover has been drawn into position the 
platen is steamed in an oven for 1 hr. to heat the shellac 
sufficiently to allow it to keep the rubber firmly in place. 
The work is then removed from the steam oven for 2 hr., 
to allow the shellac to set fully, preliminary to grinding 
the outside of the platen. This steam oven is part of the 


equipment of the plating department, and is equipped 
with coils of small pipes through which live steam is 
passed at a temperature of 180 deg. F. At this temper- 





The wheel used is 34 in. face, recessed at the middle of 
the width so that a cutting surface is left at each side 
35 in. wide. This breaks what would otherwise be a broad 
surface of contact and allows the wheel to cut very freely 
in reducing the rubber surface nearly y in. in the single 
pass acToss., 

The finishing operation—that is, 
of the 0.01 in. left in the roughing process—is accom- 
plished in another grinder with a wheel of the same type 
and grade. 

Two rolls of different lengths finished to size are shown 
in the photograph at G and H, the latter a standard 
These rolls as finished by the grinding 


the grinding down 


platen 9 in. long. 
process come out true to size and perfectly straight from 
end to end. It would appear that in removing so much 
material in the roughing operation there would be a tend- 
ency for the soft surface to creep ahead of the wheel, pro- 
ducing irregularity in diameter and tending to throw the 
work out of round. However, it has been found that with 
the wheel face cleared as noted, and with the coarse feed 
used in roughing, a free cutting action is maintained. In 
the finishing process where only a few thousandths of an 
inch are removed from the diameter, the material is 
brought to size and kept parallel to practically the same 
degree of accuracy as obtains in the grinding of metal 
surfaces. 
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Belt-Tenmsion Machine 


The illustration shows a belt-tension machine built by 
the Tabor Manufacturing Co., Philadelphia, Penn. 

This machine has three cast-iron legs, carrying an 
If-beam, forming a runway for a carriage supporting a 
movable drum (or pulley), fitted with roller bearings to 
render it practically frictionless. At the head of the 
H-beam is a fixed weighing head. The H-beam is gradu- 
ated to indicate distances of one foot in the length of a 
helt, and the carriage is fitted with a scale graduated in 
inches and When it 
apply tension to a belt, the carriage 1s set by means of the 
vraduation on the H-beam and the scale on the carriage 
to the exact length of the belt in question, and then 
clamped to the H-beam by means of a handwheel and a 


fractions of an inch. is desired to 


ratchet. 
When a new belt is to be fitted over a pair of pulleys 
or an old belt repaired, the carriage is set to the length 


Shop Equipment News 


UOOUUCCVAUTOUOTAGTHAOOUUTOEAAOOOEENONAOOOURE ATAU UENANU AU TeNANAOUTNNNANAAT UTE ANO EET 





drawn up to maximum tension and the overlapping end 
marked with the straight-edge for cutting. In eutting 
off the excess, care must be taken to cut it absolutely 
square. 

The operator then releases the clamps, removes the belt 
and inspects it to see that the laps are all right, makes 
any minor repairs that appear to be necessary and laces in 
the belt-lacing machine the end of the belt that has been 
cut off. 

oe 
Drills with Inserted Highe- 
Speed Steel Tips 


Following along the lines suggested by the use of in- 
serted high-speed steel blades in reamers, boring bars, 
milling cutters and other tools, the Campbell Mfg. Co., 
3715 Wentworth Ave., Chicago, has brought out a series 
of drills with inserted high-speed steel tips. A feature 
of this type of drill is that the tips are easily inserted or 
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BELT-TENSION MACHINE 


of the belt. The belt clamp on the weighing-head table 
is drawn toward the carriage by means of the handwheel 
and screw. The belt is fastened in the lower, or fixed, 
clamp attached to the weighing head by means of a raw- 
hide pin, then passed around the carriage drum and the 
fastened in the movable, clamp on the 
weighing-head table. the 
clamps are set and drawn down to distribute the pressure 
uniformly over the whole width of the belt. In putting a 
belt on the drum and in the clamps care must be taken to 
see that the belt occupies the same position sidewise, a 
series of parallel lines being scribed on the periphery of 


upper, or 
The screws on 


end 


each side of 


the drum for this purpose. 

The belt-tension scales consist of a handwheel connected 
to a screw and nut in the first lever of the scales. By this 
means the clamp is drawn up, and the tension in the belt 
is transferred to the scales. The scale beam, now register- 
ing the tension required, is locked by means of an eccen- 
tric over the beam end. The belt is then agitated to 
equalize the tension on the two strands and also overcome 
any difference due to friction in the bearings of the drum 


and seales. The tension is read: and if it is found to 


have fallen te or near the minimum required, the belt is 
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WITH GRADUATED BEAMS AND SCALE 


removed and seven different sizes of tips are regularly 
furnished with one size of shank. Either straight or fluted 
shanks may be used, as the work may warrant. The tips 
are about 2 in. in length, forged to shape, and may be made 

















WITH HIGH-SPEED STEEL TIPS 


FIG. 1. DRILLS 


considerably harder than usual with drills made of one 
piece. It is so joined to the shank that the strain of 
drilling into metal has a tendency to lock the parts to- 
gether. The tip being harder, it requires fewer sharpen- 
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ings and is less likely to break. The entire drill can also 
be kept close to the same length, as other tips may be 
inserted at any time. The smallness of the amount of 
high-speed steel in the tips makes them comparatively 
cheap. 

One of the fluted shanks with tip in place is shown at 
the left in Fig. 1. Next to this is a shank without the 
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FIG. 2. DETAILS OF SHANK AND TIP 


tip. At the right are several forged high-speed steel tips 
ready to be placed in the milled forks of the shank. The 
method of attaching the tips and the details of construc- 
tion are shown in Fig. 2. 


oo 
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Helical-Drive Engine Lathes 


The lathe shown is made by the Phoenix Manufactur- 
ing Co., Eau Claire, Wis. The head is cast solid with 
the bed, and the entire construction is heavy enough and 
sufficiently well designed to give a rigid and powerful 
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The lathe is made in two standard sizes, 21 and 28 

in., with 10-ft. bed. The latter size is also made with 

a hexagon turret on another form 


wt ad 


the cross-slide, and 
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HEAD MECHANISM 


FIG. 2. DETAILS OF PART OF 


has a special tailstock for bar-operating mechanism and 
i4-ft. bed for projectile work. Some of the mechanical 
features of the larger size, such as the apron mechan- 
ism, differ from those on the smaller, but in general they 
resemble each other. Motor drive for either alternating 
current or direct current can be furnished on all machines. 

















FIG. 1. 


Specifications: Swing over shears, 21% in.; 
ters, 10-ft. bed, 5 ft. 1 in.; 
spindle bearing, 3%x4% 
of driving belt, 4 in.; driving pulley, 
12; spindle speeds r.p.m., 10 to 208; net 


lb.; additional weight per each 2 ft. of bed, about 


400 r.p.m.; 


The spindle drive is through duplex worms 
widely varying ratio, partly shown 
gears of chrome-nickel heat-treated 


machine. 
and worm gears of 
in Fig. 2. Sliding 
steel are used for obtaining the required range of speeds. 
All shifting knobs or levers are within easy reach of the 
operator. Ample thrust bearings are provided, the whole 
mechanism runs in oil, and the spindle is driven with 
great smoothness. The bearings are of the conical split- 
sleeve type fitted in the solid metal of the headstock. 
The ways are of new form, providing large bearing area 
and also assuring accurate lateral guiding, as the angle 
is only 15 deg. 

The carriage is especially rigid, the dovetail being in- 
verted, which makes the bridge very stiff. The tailstock 
is also heavy, made with the usual shift-over device, and 
has crank attachment for movement along the bed. The 
feed box gives four changes of speed and is also made 
to reverse. Metric screws are furnished on order at the 
same price as the standard. 


HELICAL-DRIVE ENGINE 


tail-spindle diameter, 
in.; hole through spindle 


weight of lathe with 10-ft. bed and pulley 


LATHES 
swing over carriage bridge, 14 in between cen- 
2/2 in.; front-spindle bearing, 4%x7% in rear 
. 2% in.; diameter of driving pulley, 14 in.: width 


number of spindle speeds, 


feeds, 0.005 to 0.200 in.: 
drive, about 5,750 


00 tb 


Double Reversible Die 


In the illustration is shown the latest improvement 
offered by the Russell Manufacturing Co., Greenfield, 
Mass., in connection with its line of screw plates. 

The dies are made to cut from both faces. This feature 
makes it possible to cut a thread on very short pieces or 

















DOUBLE REVERSIBLE DIE FOR SCREW PLATES 
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close up to the shoulder, which would otherwise be imprac- 
ticable where the work has to be fed through a die guide. 
The same die is therefore available for either hand 
machine work without turning the die over. 

In addition to the double feature the dies are made 
reversible, so that they may be turned over in their holders 
in order to present to the work either the front or the 
back face of the die. This reversibility is designed to 
double the life of the die, inasmuch as when one set of 
cutting edges become worn the die is simply turned over 
to bring the other set into action. 


Wrench for Odd-Shaped Work 
The * 


Eagle-Claw” wrench shown in the accompanying 


sketch is being made by the Mechancial Specialties Co., 
Peoples Gas Building, Chicago, as a general-utility tool 
regular or 


for holding pieces of any odd shape. The 
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“EAGLE-CLAW” TURTLE-MOUTH WRENCH 


7-, 10- and 13-in.; capacities: 0 to 1 in., 0 to 1% in. 


Three sizes, 
and 0 to 1% in. respectively 


wrench consists of two pieces and a bolt and nut. The 
under jaw has a single prong and the upper jaw two 
prongs in addition to gas-pipe grips, which hold for turn- 
ing both ways. For getting into difficult places one 
model is made with jaws at 45 deg. to the handles. 


. 


Endless Fabric Belts 


The Victor Endless Belt Co., Camden, N. J., 
veloped an oilproof and waterproof endless fabric belt. 
These belts are intended for high-speed short drives. 2 
is claimed that they are stronger than leather belts « 
similar width and thickness. 


Fuel-Gas Plant 


The Tirrill Gas Machine Lighting Co., Park Ave., 
New York City, has developed and placed on the market 
ti plant for the production of fuel gas from gasoline. The 
plant is almost self-operating, is built in a large number 
of sizes and is claimed to be safe. 

& 


Engineering Students Number 
Over Thirty Thousand 


The appended tabulated figures on students in the en- 
gineering schools of the United States were presented 
at the recent annual meeting of the Society for the Pro- 
motion of Engineering Education, through the codperation 
of the United States Bureau of Education and the 


has de- 
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society’s Committee on Statistics. A variety of interest- 
ing comparisons are possible, such as the great increase 





Engineering Branch 1906 1911 1915 
ET “Coce cent a es daetuce sanawrne 2,501 5,591 6,059 
ED 0 nse a as oe ae as we wines ae ae 1,234 1,452 2,383 
ee re 7,962 8,934 7,182 
EE < cccguhaghe shee Kad on wen 5,696 6,128 6,637 
DE + acc d «home dne eee as 7,426 7,052 7,751 
Ee a se a i ie he tee Malta de 2,826 2,337 1,922 
EE Mitac wan % ce died bee eee keen s 82 “a 958 

MS -2)kk ad dsccavins ss conven at aaniste io inal aca 27,727 31,499 32,843 


chemical engineers, the decrease in civil and mining, 
and the slump and recovery in number of mechanical engi- 
neers. 


. 


Machine-Tool Shipments from 
Port of New York 


During Six 
Months End- 
During ing with June, 
June, 1916 1916 

Argentina. 2,932 53,552 
Australia 78,749 357,552 
Australia and Tasmania 213,891 
Barbados. . . ae 281 
Bermuda 120 
Bolivia ; . 10,253 
Brazil 878 7,479 
British East Africa. 285 413 
British South Africa 14,277 33,841 


British West Africa on aed 3,894 
British Honduras 





British East Indies, < other ee 4,990 
British West Indies, other. 36 40 
British India 8,770 34,128 
British Guiana : ‘ : 240 
Canada ; 
Chile 4,599 36,330 
China 1,352 9,293 
Colombia ; 493 3,624 
Costa Rica : ; 33 2,285 
Cuba : ; 18,593 76,038 
Danish West Indies , 30 39 
Denmark ease 5,061 51,247 
Dutch East Indies. 4,304 7,073 
Dutch West Indies 2,332 5,034 
Dutch Guiana 
= uador 195 2,331 
Fey 178 
oar?” 1,762,619 9,784,151 
i lend 3,058 16,939 
France 2,181,683 8,709,792 
French Azores 
French China 
French Oceania 3,061 
French West indies aa 
Gibraltar 1,015 
Guatemala 3,244 3,915 
Greece ; 836 8,277 
Haiti 21 782 
Honduras 9 1,018 
Hongkong 201 248 
Ireland 552 
Italy 793,101 3,735,374 
Jamaica 12 
Japan 5,694 145,935 
I iberia 10 10 
Mexico 3,712 88,313 
Newfoundland and Labrador 800 4,149 
Netherlands 26,194 150,061 
New Zealand ' 2,130 50,874 
Nicaragua 58 
Norway 17,976 152,856 
Panama 3,084 46,994 
Peru 349 28,323 
Philippine ‘Islands 2,933 3,931 
Portuga 267 14,651 
Portuguese Africa 226 1,623 
Russia in Asia 24,376 80,037 
Russia in Europe ; 876,457 4,937,420 
Salvador 27 1,235 
Santa Domingo 1,453 3,550 
Scotland oe 26,589 277,506 
Spain 211,743 638,525 
Straits Settlements 955 2,808 
Sweden i lca 25,179 83,618 
Switzerland... 1,376 13,428 
Trinidad and Tobago 1,304 1,846 
Uruguay 118 2,247 
Venezuela 994 4,993 
Total 6,121,637 29,915,787 


& 


Industrial Patriotism is most significant when it shows a 
mutual spirit in employer and employee. An example of this 
kind of patriotism may be found among the working forces of 
the main plant of the General Electric Co. at Schenectady, 
N. Y. It is here that more than 20,000 employees of the giant 
electrical manufacturing plant have contributed freely from 
their pay envelopes to buy an American flag for nearly every 
workshop and office building on the company’s property. 
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Manufacture at the Smith 


Premier Typewriter Works 


By E. A. ScverKrop 





SYNOPS1S—The system employed for the produc . 
tion of tools in the toolroom of the Smith Premier 
Typewriter Works, Syracuse, VN. ¥., is based upon 
the same principles as that under which they man- 
ufacture type write rs, Tn othe ru ords, the toolroom 
is a manufacturing establishment and as such is 
divided into various departments, where every- 


s} 


thing is done in accordance with a system of 


control. 





While nominally there ave turning, grinding, planing 
and other departments in the Smith 


the lathes, grinders, planers, etc., are not arranged each 


Premier toolroom, 


mentioned in passing, for | have no desire even if | 
were able, to go into a thorough explanation of the system. 
It is sufficient to say that the system is highly spoken o 
bv those who use it. 

The toolroom foreman and his assistant do not fulfil 
the usual duties of these positions, but act more as in 
fact, the 


To bl 
loolroom 


toolroom foreman is 


Instructor.” 


structors. In assistant 
officially known as the 

One feature of great value to the industry at large is the 
method of operating the toolroom help at these works, In 
the so-called uptodate toolroom, the men are usually kept 
on one class of work—the lathe, miller, ete. At the 
Smith 


one machine to another, and as they become expert are 


Premier works the men are shifted around from 
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FIG. 1 


in separate departments, but in the most advantageous 
positions throughout the room. 

The various types of tools in these nominal departments 
are divided into groups, also only nominally. For in- 
stance, universal millers, vertical millers, plain millers; 
chucking lathes, engine lathes, bench lathes and so forth. 
The divisions and subdivisions are necessary to facilitate 
the apportioning of work. The various departments, 
tools, product and so forth are symbolized in conformity 
with the efficiency system in use at the works. It may 
he mentioned here that every department, every tool, large 
and small, and each and every one of the nearly 10,000 
items manufactured by the toolroom for use in the works 


is marked with and known by a symbol. This is merely 





GENERAL VIEW OF 


PART OF THE TOOLROOM 


given more and more accurate work to perform -In short, 
they undergo a higher apprenticeship, and tool makers 
who graduate from this shop are apt to be highly skilled 
all-around men. 

Besides grading the machines, the work they are capable 


of producing is also eraded as to quality and these grades 
are also symbolized in conformity with the system. The 
tool makers. be they bench or machine hands, are also 


eraded according to the quality of work with which they 


may be entrusted. 

When a department requires a new tool or the replace 
ment of one, the proper requisition 1s made out and for 
information to 


necessary 


In the 


warded with sketches and all 


the engineering department, case of a new job, 
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or one which is somewhat complicated or unusual, those 
responsible for making and using the tool consult with 
a view to producing the best or simplest tool for the 
purpose. Having received the 0. K. of the engineering 
department, the requisition and information are brought 
to the attention of the superintendent for his approval. 
Ilis indorsement obtained, the manufacturing office makes 
out the necessary order and cost sheet. The engineering 
department then makes the necessary drawings and blue- 
prints which go to the layout man. 

The lavout man is assistant to the toolroom superin- 
tendent. Both of these men are expert tool makers. The 
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the special job the machine must again be set up for 
standard work. This is a very sensible arrangement. No 
one is better qualified to dismantle a special rig than the 
man who constructs it, and it is always more or less 
annoying to take a job to a machine only to find it clut- 
tered up with some special rig which must be dismantled 
before the machine can be used for the work in hand. 
Each tool maker is to a certain extent an inspector not 
only of the operations which have preceded his own, but 
of the work which he has done; therefore, having com- 
pleted an operation, he is required to inspect it with the 
same care and thoroughness that he would exercise in the 




















———— 





FIG. 2. 


duty of the layout man is to determine how the piece shall 
be made. That is to say, the operations, the order in 
which they shall be performed, the kind and quality of 
the work, the estimated time necessary for each operation, 
the date when the job will be begun and the date when it 
will be finished are all plainly set forth on a form for this 
purpose. 

Each job as it enters the toolroom is given a place 
according to the starting date marked on the form which 
goes with it, the classification of the initial operation as 
turning, planing, drilling and so forth, and also the 
quality grade of the work to be done on the piece in this, 
the first operation. 

As each tool maker finishes the work he has in hand 
he returns it to the toolroom clerk who gives him the 
job which is at the outgoing end of the shelf devoted to 
the kind (lathe, shaper, miller, etc.) and quality of work 
he is competent to handle. 

The machines in each group are set up and kept set up 
for the standard class of work. If, however, it becomes 
necessary to set them up for special work requiring a 
set-up different from the standard, then on completion of 





——- 


TOOLROOM CLERK’S OFFICE 


inspection of work done by another. Should he discover 
faults in his work or should the work be spoiled by him 
he reports to the toolroom foreman. In some shops 
known to the writer, when a man has spoiled a job he 
does not wait to report but quits to avoid being fired. 
At the Smith Premier shops there is no fear of being 
fired for spoiling a job. The probability of having an 
occasional job spoiled is recognized and allowed for by 
the system. Of course, should a man habitually spoil 
work he would thereby prove his unfitness for that kind 
of work. Having inspected the work and found it satis- 
factory the job is returned to the toolroom clerk. The 
work undergoes a thorough inspection after its receipt 
by the toolroom clerk. Having passed this, it is placed at 
the rear of the line of work on the shelf devoted to the 
class of work called for in the next operation. It would 
seem by the foregoing that once started the work must 
go on from operation to operation to completion always 
taking its place at the rear of the line of jobs as it passes 
from one class of work to another. While this is in the 
main true, ample provision has been made for emergency 


or rush jobs. They take precedence over all others and 
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when, after an operation, they are returned to the tool- delivery of a job can be seen at a glance without the 
room clerk they are placed at the head of the line of jobs necessity of consulting the toolroom foreman, which is the 


waiting for the next operation. 

Of course, this procedure with rush jobs breaks the 
schedule of regular work and delays it. The oilice is 
however kept informed by the toolroom clerk, of the daily 


progress of the jobs in hand. All this is tabulated on 


method 


followed in so many shops and which is unsatis- 
factory in its results besides bothering an already too busy 
man. . 

In Fig. 1 is shown a part of the toolroom. This par- 


ticular part of the toolroom was taken because the lighting 






















































































forms supplied for the purpose and the probable date of at the time- was favorable for photographing. One 
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familiar with machinery will be able to pick out lathes, 
millers, a drilling machine, a punch press, shapers and a 
planer, which bears out the statement that no special 
departmental arrangement of the tools has been made. 

In Fig. 2 is shown a part of the toolroom clerk’s office. 
This is the toolroom clearing house. The shelves A 
against the wall are occupied by bench work of the various 
At B is work ready for assembly. At this point 


classes. 
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FIG. 4. SHELVES IN THE STOCK 
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FIG. 5. DRAWER FROM A STOCK ¢ 


it may not be out of place to mention the extremely 
sensible method of marking tools. A tool carries the 
same number as the part it is to produce. For instance, 
a punch and die are required to produce typewriter part 
No. 1,000. The punch and die will also bear the number, 
1,000. If a tool consists of two or more principal parts— 
as for instance in this case, two, the punch holder and the 
die holder—then one of these is lettered A and the other 
b. Should there be one or more parts which are fastened 
to either or each of these members then these also are 
lettered A or B according to the part (punch or die) to 
which they are fastened and are also numbered 1, 2, 3, 4, 
ete., according to the order in which they are assembled to 
the main components A and B. For instance, we have 
a punch and die for perforating four different sizes of 
holes in and blanking typewriter part No. 1,000. The 
punch holder would be marked 1,000 A, and the die holder 
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1,000 B. The blanking and piercing punches would be 
marked 1,000 Al; 1,000 A2, and so forth, in the order 
in which they are assembled to the main component of 
the punch assembly. The same method of marking would 
be followed with the die and its components, but these 
would be marked 1,000 B1, etc. This method of marking 
must be of considerable value if only as a time saver when 
tools go to the toolroom for repairs, for by following the 
numbering in reverse the components are removed one by 
one in their proper order. How many of us have begun 
to disassemble an intricate piece of work only to find that 
we started at the wrong place? 

At C in Fig. 2 are the shelves for grinder work arranged 
in order of precedence, type of machine and grade or 
quality of workmanship required. On the left at D are 
the shelves for work for the various other machines, 
lathes, millers, shapers, ete., also arranged in order of 
precedence, type, grade, etc. On top of the shelves at E 
are pans of work on which one or more operations have 
been completed. These await inspection, after which they 
will be sent to the next operation in the manner previously 
described. 

The company has selected certain files for toolroom use 
and these they have standardized. There are of course in 
this as in other factories special files which are used for 
special jobs. Outside the delivery window of the store- 
room is a file board, Fig. 3, on which are all the standard 
Each kind of file, as “hand,” “mill,” “knife,” ete., 
Above each group is the name of the 
group and to the left of each group is the symbol for 
each file and its location in the stockroom. Thus when 
the tool maker fills in a file order by copying these symbols 
from the stock board he not only informs the storekeeper 
what file he wants but where it is. 

Two makes only of files are represented in the standard 
file list—Barnett, the Philade!phia file maker, and Grobet, 
the Swiss. The standard list of files is shown in the table. 

To the right on the file board is a typewritten instruc- 
tion sheet which shows the tool maker how to make out in 
symbol his file orders. The system of storekeeping is both 
simple and efficient. It is not the purpose of this article 
to go deeply into it, but a few of the outstanding meritori- 
One element of 
trouble and 


files. 
is grouped by itself. 


ous features will probably be of interest. 
storekeeping which probably causes much 
annoyance is running out of stock; in other words, failing 
to make out an order to replenish stock before the amount ° 
on hand is dangerously low or perhaps exhausted. Ac- 
cording to the demand for the thousands of articles 
stocked, so are the ordering points of the various items 
determined; and also the minimum quantities for which 
replenishing orders shall be made out. 

For instance, the article may be a special tap, reamer or 
what not, used perhaps once for a few minutes only in a 
year or more. The ordering quantity for such a tool 
would probably be one, and the ordering point reached 
only on the destruction of the tool. On the other hand, 
tools and so forth which are used more frequently, and are 
more readily broken, worn or eliminated from stock 
being used in the assembly of other tools, are ordered 
larger quantities and the ordering point will of course 
vary in proportion. Various ways have been devised to 
have the ordering point assert itself and bring itself to 
the attention of the storekeeper. With items which are 
kept loose in bins the minimum stock (the ordering point) 
is kept separate in a bag or other container and only when 
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all the rest of the stock is consumed is this opened and 
the contents used. When this minimum stock is broached, 
the storeroom clerk issues an order for the article. In 
the meantime, the demands of the shop are supplied from 
the minimum stock. On receipt of the new stock, any 
of the remaining pieces of the minimum stock are used 
before any of the new stock is touched. The minimum 
stock container is then replenished from the new stock. 

Where the parts are kept in drawers, each partition has 
a false bottom as shown in Fig. 5 at A. The minimum 
stock is kept beneath this false bottom, which is made of 
tin, and when this is reached the stock clerk makes out his 
order. While waiting for delivery of the new stock the 
reserve minimum under the false bottom supplies the 
demands of the works. When an order is made out a 
special card bearing the date of the order and other 
necessary data is placed in the partition as shown at B, in 
Fig. 5. This is removed when the stock is replenished. 

A large variety of sizes and kinds of steel are used in 
the works. Each bar of tool steel is painted from end to 
end with a distinguishing stripe of color so that no matter 
how small a piece of a bar may be left the make and 
brand are at a glance apparent. Besides this stripe of 
paint the minimum stock or ordering point is also marked 
on the last bar or bars of steel. This reminder takes the 
form of red, white and blue bands close together around 
the bar at the ordering point. When this varicolored 
band is reached, the storekeeper issues an order for the 
particular brand and size required. 

The minimum stocks of oil and similar supplies are 
kept in padlocked tanks. The keys are kept in the store- 
room. When application is made for a key, the store- 
keeper knows that the ordering point of that particular 
commodity has been reached. 

And so on throughout the list of stores. 
of storing the minimum stock is made to fit the particular 
commodity. Having been reached, the minimum stock 
reserve impresses the storekeeper with the necessity of 
ordering, fills the needs of the shop till the new stock 


The method 


arrives and is entirely used up before the new stock is 
touched. 


An Adjustable Follow Rest 
By C. D. Parkuurst 

Having quite a number of long slender rods and screws 
to get out on a lathe with a rise and fall tool carriage, for 
which the ordinary follower did not work well, the adjust- 
able follow rest shown in the illustration was devised. 

This consisted of an upright frame fitted at the bottom 
with a slideway to fit upon the crossfeed slide of the tool 
carriage. At the front is the crossbar B, Fig. 1, to hold 
the jaws of the slide from spreading open when the gib 
screws are set up to hold the rest firmly in place. 

The vertical frame has a vertical slideway at the back, 
as shown, and a long oval hole is in the vertical part, cen- 
trally with the slideway. 

The slides S and //, Fig. 2, are cast solid and machined 
to fit the slideway with a gib, and has the hub // to receive 
the serew A. 

The barrel C, Fig. 1, screws with the slide S, Fig. 2, 
through the oval hole in the frame; the barrel C and hub 
H are in effect one continuous piece, bored out to receive 
the steel arbor D), Fig. 1. This arbor has a keyway in it 


on its underside, and is moved in or out by the screw A, 
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Fig. 2, exactly the same as the arbor in the tailstock of 
the lathe. This arbor DP is fitted with a standard taper 
hole for taper plugs of whatever form may be needed to 
form the rest PR, Fig. 1. 
The handle F, Fig. 1, 


the slide S and its attachment up or down in the oval hole 


actuates the screw which moves 


in the frame, and is long enough to give all the motion 
needed. 

The rest operates as follows: It is placed upon the ways 
of the tool carriage and clamped in place by securing the 
bar B and setting up on the gib screw, there being room 
enough at the bottom for the rest to pass over the rise 
and fall adjusting screw of the tool carriage when the 
latter is raised to its highest position. 

With the rest and work in place, and the tool set to its 
proper height for its cut, the rest 2 can now be advanced 





FiG.2 
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FOLLOW REST WITH RISE AND FALL ADJUSTMENT 


and raised or lowered until it fits against the work, the 
rest 2 from the construction comes over the cutter of the 
tool-carriage slide, and the tool itself is set accordingly. 

This rest has been found in practice to work admirably. 
Long, slender rods have been turned, and long slender 
screws have been cut that otherwise could not have been 
done. As the diameter of a long, slender rod is reduced 
it is evident that the rest can be quickly and accurately 
readjusted to fit this reduced diameter for any number 
of successive cuts, if these be necessary. 

Again, if the tool has to be raised or lowered for any 
reason, the rest can be accurately and quickly adjusted to 
correspond, to hold the rod against the cut, and yet not 
spring it out of line. 


~ 


Wheels for Grinding Razors 

Concerns that manufacture razors usually employ an 
80 grade N or O alundum silicate wheel for the concav- 
ing operation, and cutlerers, who merely desire to repair 
or reconcave, use 80 grade | or J alundum vitrified on 
the same operation, according to Grits and Grinds. 

This is usually followed by a leather-covered polishing 
wheel set-up with flour alundum grain or flour emery 
followed by a buffing wheel and rouge for the final 
finishing. 

The blades are then honed on medium india oil-stones 
by hand, or in some cases by means of a medium india 
oil-stone grinding wheel revolving on a vertical spindle, 
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Machining Connecting-Rod and 
Piston for Aeroplane Engine 


By Robert Mawson 





SYNOPSIS—The connecling-rod on this aéro- 
plane engine ts of the fork type. Th is is necessary, 
as the cylinders are opposed. The piston ts of the 
conventional type, bul fitted with only two rings. 
The boring fixtures used in machining the connect- - 
ing-rod employ three pins inside of which the boss 
on the rod is located. A similar type of fixture is 
used in milling the connecting-rod, An interesting 
method of locating the piston for turning the out- 
side is illustrated, for the fixture is provided with a 
crosspin that fits into the reamed wristpin hole. 





On page 230 were shown some of the tools used by 
the Ashmusen Manufacturing Co., Providence, R. I., for 
machining the cylinder, for an aéroplane engine. In 
this article are illustrated other tools for machining the 
connecting-rod and piston for the same engine. The 
fixture used in milling the connecting-rod employs pins 
that, coming against the edges of the bosses, locate the 


A similar arrangement locates the piece for 
boring the large hole in the red. A box type of jig is 
used to drill the oil hole in the end of the red, which is 
located by a turned recess. The jig that serves in drill- 
ing the bolt holes employs a turned semicircular plug as 


forging. 


the locating medium, . 

This firm has developed an interesting way of testing 
the balance of the rods. The method used is to place a 
plug which fits into either the crank or wristpin hole 
according to the end being tested for balance. The plug 
is made with tool steel knife edges to reduce friction as 
much as possible. The rod is then placed as shown into 
the fixture and if the balance is correct the fixture will 


be in a horizontal position. If it is not so, metal is 


removed from the rod until a perfect balance is obtained. 

The fixture for turning the outside of the piston 
employs a cross-shaped locating pin that fits into the 
previously reamed wristpin hole. 
knob-headed screw draws down the pin and holds the 
piston securely for the subsequent machining operation. 


Pressure applied to the 











FIG.6 
JIGS AND FIXTURES 
FIGS. 2 AND 2-A 

Operation—Boring large hole in connecting-rod, Fig. 1. The 
forgings are located by pins at the wristpin end and against 
other pins at the large end. Straps are tightened to hold the 
forgings down. 

Hole Machined—One hole rough- and finish-bored 1.813 in. 

FIGS. 3 AND 3-A 

Operation—Milling connecting-rod bosses. The two 

ings are located by pins that fit outside the rod at the small 


forg- 


ind large ends. Straps tightened down with thumb-screws 
hold the parts firmly. 
Surfaces Machined—Bosses on rods. 
FIGS 4 AND 4-A 


Operation—Drilling and reaming bolt holes in connecting- 
rod. The forging is located by a semicircular plug that fits 
into the bored hole at the crankshaft end. A strap holds the 
forging in position. 

Holes Machined—Two ,,-in. drilled and reamed. 

FIGS. 5 AND 5-A 

Operation—Drilling hole for lubricant in end of connecting- 
rod. The forging is lecated in the jig by the turned shank. 
After the part has been placed in position, four bolts hold the 
cover of the jig, thus securing the connecting-rod in position. 

Hole Machined—One %-in. drilled 

FIGS. 6 AND 6-A 

Operation—Drilling and boring hole for wristpin in 

necting-rod. The forging is located by a plug that fits into 


con- 


USED IN MACHINING CONNECTING-RODS AND 


FIG.10 


FIG 


PISTONS OF AEROPLANE ENGINES 


the bored hole at the large end. The knob-headed setscrew 
shown forces the rod back into the jig. 
Hole Machined—One “/,g-in. drilled, and 
FIG. 7 
The fixture used in balancing the finish-machined connect- 
ing-rods has a steel plug provided with knife-edges and 
placed in the hole. The rod is allowed to swing on the tool- 
steel block, as shown. If the rod be properly balanced, it will 
hang horizontally. For balancing the small end, a similar 
procedure is observed, a pin being fitted into the small end and 
the rod swung im the reversed manner. 
FIGS. 9 AND 9-A 


reamed 1 in. 


Operation—Boring wristpin hole in piston, Fig. 8 The 
casting is located on a turned plug and held down with a 
clamp after the fixture cover has been fastened down. The 


fixture is attached to the faceplate of the lathe with three 
bolts. , 
Holes Machined—Two }j-in. holes rough- and finish-bored. 
FIGS. 10 AND 10-A 
Operation—Machining outside surface of piston. The cast- 
ing is located by a turned shoulder set inside the bored sur- 
face and held with a steel pin that fits into the bored wristpin 
hole. The knob-headed screw draws down the steel pin, thus 
forcing the piston onto the turned shoulder and holding the 
part. 
Surfaces Machined—Outside turned to 3.75 in. diameter and 
base end faced. 
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IN MAKING A CONNECTING-ROD AND PISTON FOR AN AEROPLANE ENGINE 
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Electric Ovems and Furnaces 
By W. Rockwoop Conovert 
The value of electric and: furnaces for the 
processes of baking enamel finishes, annealing and hard- 
ening cutting tools and tool steels and smelting foundry 

steels is becoming more generally recognized. 
In the field of enameling processes the electrified oven 
ot the metallic-resistor type has proved of marked advan- 


ovens 


tage. Not only is the time required for baking the 
successive coats greatly reduced, thereby increasing pro- 
ductive output, but a noticeable improvement in the 


quality of the process itself is obtained, resulting in a 
brighter and smoother finish and in a more perfect de- 
gree of hardness than have previously been possible of 
attainment with the gas-heated ovens. This improve- 
ment in the quality of product is due in a large measure 
to the fact that in the electric-heated oven the material 
is acted upon by raciant heat instead of by 
heat, as is the case with the gas oven. In the gas oven, 
air currents are created by the increased amount of ven- 
tilation required, and these air currents are loaded to 
some extent with fine particles of dust that affect the 
polished surfaces of the baking enamel adversely and 
modify the smoothness and evenness of gloss so much de- 
sired in this class of product. In the electric oven the 
amount of ventilation required is comparatively little. 
The air currents carrying dust are almost wholly elim- 
inated, and an even polished gloss on the surfaces of the 
The improved ap- 


convected 


material being treated is secured. 
pearance of the enamel is due, also, in a large measure 
to the great uniformity of the radiated electric heat, 
while it is found that the enamel reaches the proper de- 
gree of hardness with equal uniformity during the process 
of cooling. 

The gain in operating time and productive output of 
the electric enameling oven over the gas oven is a distinct 
advantage and establishes a new basis of cost on these 
processes. This increase in some cases has reached more 
than 60 per cent. and is estimated to average as much as 
40 per cent. It is also to be mentioned that when an 
attempt is made to speed up production in the gas oven 
the quality of the process is interfered with and the 
enamel shows a tendency to shrivel on the surface of 
the metal. Notwithstanding the greater output secured 
in the electric oven, the quality of the product is not only 
maintained, but greatly improved through the radically 
different method of heat introduction and application. 

Cost or Exvectric HEATING 

The cost of heating the electric-operated oven is some- 
what in excess of the cost of heating with gas fuel, but 
this difference in favor of the gas oven is more than 
compensated for in the greatly increased product and 
quality of finish obtained by the electric process. 

The question of fire hazard must also be considered, 
and here the electric oven possesses superior advantages. 
The danger from explosions and leaks and the cost of 
constant inspection and repairs are practically eliminated. 
Electric ovens may be located in various parts of the 
factory in convenient proximity to the mechanical proc- 
esses without increasing the fire hazard, while at the same 
time the labor of handling materials is greatly reduced. 

*Prepared for the author's forthcoming book on “Industrial 


Economics.” Copyright, 1916, Hill Publishing Co. 
tFactory economist, General Electric Co. 
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The method of installation is simple, and old gas ovens 
may be equipped with electric-heating units with a rela- 
tively low expenditure when compared with the advan- 
tages to be gained through the change. The heating 
units may be placed on the floor along the sidewalls and 
in the center line, while the main bus conductors can be 
mounted on the walls near the ceiling. In this manner 
all of the electrical equipment can be so installed as not 
to interfere with space required for enameling processes 
or the free movement of the operator in handling the 
product. 

With the improvements that have been made in the 
method of construction of enameling ovens in conjunc- 
tion with the installation of electric equipment, still 
greater gains in productive output will doubtless be made 


possible within the next few years. 
ELectric ANNEALING AND ForGing FURNACES 


Resistance annealing and hardening furnaces and re- 
sistance forging furnaces are destined to come into use 
increasingly in the large factory as their economic effi- 
ciency becomes better known. They are adapted to the 
processes of annealing and hardening of tools and to the 
treatment of high-speed steel and high-carbon steels for 
forging. 

In outward appearance these furnaces resemble the 
usual type of gas or oil-fed furnace. They are con- 
structed of iron framework and firebrick, the interior 
lining being composed of brick of high refractory prop- 
erties. This interior construction is designed to with- 
stand high temperatures for any period of time desired. 
The furnace equipment includes a control panel, main 
and auxiliary carbon electrodes and regulating trans- 
former. A layer of several inches of foundry coke 
(reduced to the proper size) upon the refractory floor 
constitutes the main resistor. Special refractory material 
built into the arch roof of the furnace composes the 
auxiliary resistor. This auxiliary resistor develops the 
properties of conductivity when acted upon by the heat 
radiated from the main resistor. 

High heating efficiency is secured through the method 
of construction. Current reaches the coke resistor 
through the carbon electrodes at each side of the fur- 
nace, which are located in chambers or pockets filled 
with pulverized carbon, and enters the coke mass on the 
refractory floor. A high resistance are is prevented by 
the pulverized carbon, and the life of the electrodes be- 
comes practically indefinite because of the absence of 
oxidation. Nearly all the heat is generated in the main 
and auxiliary resistors, the resistance to the passage of 
current through the carbon electrodes being negligible. 
The temperature of the coke resistor is raised but little 
higher than that of the heating chamber, which results 
in preserving the refractory lining of the furnace for 
long periods. 

With this type of furnace a reducing, neutral or oxi- 
dizing atmosphere may be obtained, owing to the fact 
that the carbon resistor, at the proper operating tempera- 
ture, eliminates the oxygen by combination—the furnace 
doors being closed and the ventilation controlled in ac- 
cordance with the kind of atmosphere desired. The 
efficiency of control of the electric furnace is a factor 
that must be recognized as of great value. This control 
is practically automatic, maintaining a uniform tempera- 
ture throughout the process and for an indefinite period. 
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This is accomplished by the arrangement of the con- 
trolling panel, which provides for throwing the furnace 
onto either of two voltages, depending on whether the 
temperature of the resistor is above or below that re- 
quired in the chamber. The high- and low-voltage cir- 
cuits are connected and disconnected automatically, thus 
alternating the heat load in such manner as to hold the 
temperature practically constant. 

In the treatment of shop cutting tools, 
speed steels, etce., uniform temperatures are spe ially dle- 


high- 


dies, 
sirable. The atmospheric conditions are more uniform 
in the electric furnace and 
control; as a result the factor of oxidation is practically 
is carried on without the 
With other types 
of furnace the operator must give more or less constant 
attention. Care must be taken in the 
atmosphere or drafts into the heating chamber, and there 


the ventilation under better 
eliminated and the treatment 
material becoming coated with scale. 


introduction of 


is always danger of overheating or of a reduction in 
temperature if the furnace is left at night or for any 
considerable period without supervision. 

This type of carbon-resistance furnace is adapted to 
operation at voltages ranging from 110 to 550 volts. By 
adjusting the instruments on the controlling panel the 
maximum and minimum volume of current entering the 
resistor can be regulated at any limits desired, according 
to the working conditions. A wide range in operating 
temperatures, running from 550 deg. to 1,400 deg. C. 
(1,022 to 2,552 deg. F.), is secured by means of the 
flexibility of the system of control constituting a part of 
each equipment. 


ELECTRIC SMELTING FURNACES 


The commercial value of electric furnaces for the 
smelting of foundry metals appears to be established. 


Within the past decade they have been in successful 
operation in Europe and in some parts of Canada and the 
United States. Most of the developmental work of real 
value has been done during the past 10 or 15 years. Pre- 
vious to that period little had been accomplished toward 
demonstrating their practical utility in constant opera- 
tion, the efforts being chiefly of an experimental nature. 
In countries where there is a scarcity of coal and where 
abundant supplies of water power exist, their utility ap 
pears to be specially indicated, as there the cost of heat 
generated by electric energy in comparison with the cost 
of heat produced by other fuels would obviously favor 
their adoption, when due consideration is given to the 
important factor of efficiency. 

In general, electric furnaces designed for the produc- 
tion of iron and steel and for the smelting of these metals 
are constructed of high-refractory materials such as fire- 
clay bricks, silica bricks, magnesia, etc. It is essential 
that the furnace materials contain as little as possible 
of fluxing properties, such as iron oxides, potassic oxides, 
ete., and that the interior lining of the chamber be 
sufficiently refractory to withstand the highest tempera- 
tures required in the processes of reduction or smelting 
without being affected by the metallic slag or charge. It 
is also important that all the heat possible be retained 
in the smelting chamber, and for this reason it is desirable 
that the outer wall of the furnace be constructed of heat- 
retaining materials having low conductivity properties. 
In the continuous electric smelting furnace, where the 
heat can be introduced into the center of a large charge, 


MACHINIST 317 


the outer portions of the charge remaining cooler, the 
walls are better preserved and last for indefinite periods, 
and the exterior layer can be built of material having 
less refractory properties. 

Heat is developed in electric smelting furnaces either 


by passing current through are electrodes, using the 
heated gases of the are as a resistor; by passing the 


current through the charge, the molten slag acting as 
conductor and heat being generated as the current passes 
the the 
through a carbon resistor composed of retort carbon or 


through molten mass: or by passing current 


arrangement and di- 
the 


temperature re 


In either type of furnace the 


oke. 


mensions of electrodes will be governed by amount 
of electric current to be supplied, th 
guired in the smelting chamber, the conductivity of the 
the the 


character and construction of the furnace itself, 


which electrode is and 


material of composed 

In the operation of electric furnaces the current sup- 
plied is usually alternating. By the trans 
former the changed to 
greater volume and lower voltage or such 


means of 


high-voltage current is one of 
voltage as is 
required to obtain the desired temperature in the smelting 


chamber. 


KFFICIENCY OF ELECTRIC SMELTING FURNACES 


The efficiency of the electric smelting furnace in com 
fuel is 


the 


coal or coke as a 


the 


parison with furnaces using 


worthy of consideration. In electric furnace 


rreater portion of the heat generated is used in the process 


of smelting, while in the coal- or coke-fired furnace a 
large percentage of the heat often goes to waste. This 
loss is emphasized in the furnaces where the process re- 
quires very high degrees of tem px rature, The results 


obtained within the past several years indicate the effi- 


ciency of the electric furnace to be from two to thirty 
times that of the usual type of metallurgical furnace. 
The factor of effi lency may range as high as 60 to 85 


per cent., while in foundry furnaces and cupolas it is 
generally much lower; and in openhearth steel furnaces 
it is sometimes as low as 20 to 30 per cent. The range 
of available temperatures has been materially increased, 
running from 1,800 deg. C. (3,270 deg. F.) to approxi 
mately 3,600 deg. C. (6,520 deg. F.), 


possible in the fuel-fired type of furnace, while the elim 


which was not 
ination of air or injurious gases increases the efficiency 
and renders it adaptable to the production of certain 
metallic substances and products, such as zine, phosphor- 
us, graphite and carbon oxides and bisulphides. 

The cost of heat generated by electricity is in general 
in excess of that produced by either coal or coke, but in 
sections somewhat remote from the coal fields or in lo 
calities where transportation rates are high and where 
water power is abundant and relatively low in develop 
ment cost the electric furnace presents distinct economic 
advantages when we consider its high rate of efficiency. 
Under certain conditions the cost of heat generated hy 
electric energy may be somewhat less than double that of 
heat generated by the combustion of coal, and in other 
cases it may be approximately equal to heat produced by 
coke. The cost per electrical horsepower of electric en- 
ergy, as well as the cost per ton of coal or coke, varies 
sufficiently in different localities to render any comparison 
of the two methods of heating in a given locality of only 
relative value. The economic advantages of the electric 
furnace in general seem apparent. 
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Free Oscillations of Springs 
By N. 


It is not a hard task, in general, to calculate the 
free period of oscillation of a loaded spring, but I wish 
to submit a short-cut method whereby this can be done 
in one setting of the slide rule. I have never seen this 
method used or published, although it is not unlikely 
that it may have used by the readers of the 
American Machinist long before this. 

The method applies to any flat or coil spring, of which 
the deflection under its load is known, and is not in- 
consistent with the capacity of the spring as allowed 
by ordinary practice. The method can be explained in 
three operations: First, on the upper scale 1 of the 


W. AKIMOFF 


been 
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A SLIDE-RULE EXAMPLE 


slide rule mark a new constant, 35.3. (See the illustra- 
tion.) Second, divide this constant by the deflection. 
Third, extract the square root of the result, which will 
give the number of complete (double) oscillations per 
minute. 

Note that, in dividing, scale 2 will not mean inches 
but tenths of one inch; also that the result on scale 
t will be in hundredths of revolutions. For instance, 
let the deflecticn of a certain spring under a certain 
load be 14 in. What will be the rate of its natural 
vibration under that load? Under the constant 35.3 of 
the scale 1 set %.5 (that is two and one-half tenths) of 
the scale 2. Under 1 of scale 3 will be found the answer, 
376 complete oscillations per minute. In the same way 
the rate corresponding to the deflection of 1% in. will be 
266, and that due to the deflection of 1 in. will be 188 
complete oscillations per minute. 

These results will be found to be only roughly approxi- 
mative, owing to certain imperfections of the spring 
itself. To begin with, it has a certain mass of its own: 
and then its unit elongation may or may not be constant, 
which would at once introduce an element of uncertainty 
in the differential equation governing the motion of such 


a spring. 


How Would Yoe Produce 
This Casting? 


By M. E. DuaGan 


Frequently, articles appear in technical journals illus- 
trating and describing the making and molding of diffi- 
cult patterns such as gears, propellers or pipe bends— 
all of them patterns with which the majority of pattern 
makers seldom have anything to do, except to make an 
occasional change or repair. 

It is true that every pattern maker should know how 
to construct these patterns. But why do these articles ap- 
pear so often, when there are so many simple things in 
connection with the pattern-making and foundry trades 
that the practical pattern maker must know—practical 
details that come up, not once in a year, or once a life- 
time, but in everyday practice? The strangest part of 
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it all is that many of us try so hard te do the simple 
things in a difficult way, without success, when they 
could be quickly done if we but knew the simple way. 

A short time ago 1 was called upon to make a pattern 
like the one shown in the illustration. To the great 
majority of pattern makers this will look so simple as 
to be hardly deserving of notice. Nevertheless I made it. 
How I made it I am not going to say, but I will ask 
the pattern-maker readers of the American Machinist, 
How would you make it? Would it be possible to make 
this pattern so that it would make either more or less 
work for the molder? 

I made this piece contrary to good foundry practice. 
Let us see what the results were. Twelve castings were 
wanted to take the place of twelve that were worn out. 
These were to be cast, delivered and installed within 
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In other words, these twelve castings must 
be made in one day. Instead of twelve, only seven cast- 
ings were made; two of these were bad. The foundry- 
man figured his loss at about $2 and the factory a delay 
of 24 hours and a production loss in proportion. 

Desiring to know where I had made a mistake, I 
called at the foundry and had a talk—not with the boss, 
but with the molder who made the job. It took him 
but a few minutes to show me where I was wrong. He 
also explained how to make the pattern so that the molder 
could, without any unnecessary trouble, make in one day 
the twelve castings wanted. 

Brother pattern maker, can you figure out how the 
molder wanted this very simple little job made? 


“3 


Novel Drawing Office Tool 


By G. 


36 hours. 


WEBER 


The illustration shows a handy pencil sharpener and 


sandpaper grinder for the draftsman. The advantage 





PENCIL SHARPENER AND SANDPAPER GRINDER 


afforded by this combination is that the two things needed 
are combined in one. 

The apparatus is easy to construct. The handle is made 
of wood and a razor blade is fastened to it with screws. 
The blade is easily removed when dull and another as 
easily attached. 
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Making the 18-Lb. Cartridge 
Case--I 


By Ronerr Mawson 








l Fifth draw 24. Second taper 
Pay a. os . ° , 16. First trim 25. Machine head 
NS) N OPSIS In this artic le are describe d the 17. Anneal and wash 6. First inspection 
: : . , . > 18. Sixth draw 27. Stamp and wash 
SUCCESSIVE operations performed in the manufac- 19. Second trim S. Hand-tap for primer 
. , a , . 20. Wash 29. Final inspection 
ture of the 18-lb. cartridge case. Illustrations 21. First and second heading 30. Government inspectic 
* 4) . . . 22. Flash anneal 31. Star . box and ship 
are shown of the various machines set up for the 53 First iar — _— _ 


operations. The special tools, such as punches Samples taken from each operation from the blank 
and dies, gages and other equipment, are also ¢g the finished cartridge cases are shown in Fig. 2. The 
e ; : > . > - ° ° : = : “ . So we . 
included. lates of production, annealing tem- blanks which are purchased measure 6.375 in. in diam 
peratures, times, and the pickling solutions used eter hy 0.380 in thi k 
are gwen tM detail. The composition of the metal is 





aa : : ; : ; Copper @esece 67 to 72 per cent. Lead under. 0.10 per cent 
The manufacture of the 18-lb. cartridge case furnishes Zine ....... 33 to 28 percent. Iron under 0.10 per cent 
a problem in metal-drawing work that requires great The physical properties of the metal are—ultimate 


skill and much experimenting, even of the plants that tensile strength, 48,000 lb. per sq.in.; elastic limit, 17,- 
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FIG. 1. DETAILED ILLUSTRATION OF THE CARTRIDGE CASE 
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FIG. 2. PROGRESSIVE STAGES IN THE MANUFACTURE OF THE 18-LB. CARTRIDGE CASE 


are experienced in the production of munitions. When, 000 lb. per sq.in.; elongation, 71 per cent. As the blanks 
however, this work is undertaken by a firm previously are procured from three different concerns it is found 
engaged in some other industry, the task is more diffi- advisable to mark them with a distinguishing symbol. 
cult. The American Locomotive Co., Richmond, Va., The blanks are therefore marked with a letter, number 
which was formerly engaged in the building of locomo- or character so that the cases may be traced should any 
tives, is an instance of a plant of the latter tvpe that defect arise during the machining operations. This op- 
has successfully solved the problem. With radical changes eration is shown in diagrammatica! form in the illustra- 
in equipment and methods the company is now producing tion, Fig. 3. 
18-lb. cartridge cases at the rate of 18,000 per day. The next operation is cupping; the machine set up 
A detailed iliustration of the cartridge case is shown in for performing this operation is shown in Fig. 4. The 
Fig. 2. The operations followed in the manufacture of punch and die are shown in detail in Fig. 5, The opera- 


the case are: tion is also illustrated in diagrammatical form in Fig. 6. 
1. Blank 8. First indent The cupped blanks are then taken to the oil furnaces for 
2. Mark for identification 9. Anneal and pickle : : : : o os pe i 
3. Cupping 10. Third draw annealing; one of these furnaces is shown in Fig. 7. The 
4. Anneal and pickle 11. Anneal and pickle . . . " 

5. First draw 12. Fourth draw temperature of the furnace for the annealing operations 
6. Anneal and pickle 13. Second indent . ; 7 . 9 ‘ 7 ae 
7. Second draw 14. Anneal and pickle is kept at from 1,180 to 1,200 deg. F. The averag 





*Copyright, 1916, Hill Publishing Co. consumption ol oil Is 15 gal. per hr. per furnace. 
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FIG. 3. MARKING THE BLANKS 








FIG. 4. THE CUPPING OPERATION 
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FIG. 5. DETAILS OF CUPPING PUNCH AND DIE 


MACHINIST 

















FIG. 6. OPERATION 3: CUPPING 
Machine Used—Bliss No. 77} 12-in. stroke; press operating 
at 13% r.p.m. 
Production—800 per hr. 
Lubricant Used—Lub-a-tone. 
Pressure Required—120 tons. 
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References—Figs. 4 and 5. 





















FIG. 7. VIEW OF ONE OF THE FURNACES 








FIG. 8. ONE OF THE PICKLING TANKS 
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FIG. 12. OPERATION 5: FIRST DRAW 
Machine Used—Bliss No. 77%, 10-in. stroke; press operating 
at 13% r.p.m. 
Production—s00 per hr. 
Lubricant Used—Lub-a-tone. 
Pressure Required—75 tons. 
References—Figs. 10 and 11. 
FIG. 15. OPERATION 7: SECOND DRAW 
Machine Used—Bliss No. 77%, 12-in. stroke; operating at 
13% r.p.m. 
Production—800 per hr. 
Lubricant Used—Lub-a-tone., 
References—Figs. 13 and 14. 
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FIG. 19. OPERATION 8: FIRST INDENT 
Machine Used—Bliss No. 78%, 10-in. stroke; operating a 
12 r.p.m., 
Production—700 per hr. 
Lubricant Used—None. 
Pressure Required—150 tons 
References—Figs. 16, 17 and 18 
FIG. 22. OPERATION 10: THIRD DRAW 
Machine Used—Bliss No. 77%, 10-in. stroke; press operating 
at 13% r.p.m. 
Production 800 per hr. 
Lubricant Used—Lub-a-tone., 
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References—Figs. 20 and 21. 














FIG. 13. SECOND DRAWING OPERATION 
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FIG. 16. FIRST INDENTING OPERATION 
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7. DETAILS OF THE PUNCH, DIE AND CENTER 
POST FOR FIRST INDENTING OPERATION 
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FIG. 20. THIRD DRAWING OPERATION 








FIG. 26. SECOND INDENTING OPERATION 


When annealing, two men load the trays. The fur- 
nace holds nine, one tray accommodating about 150 
blanks. Every 6 min. one of these is pushed in, using 


the air-operated plunger shown in front of the furnace, 
The cartridge cases are left in the furnace for approxi- 
mately 45 min. ‘Two men are stationed at the furnace 
who draw out the trays according to the time noted and 
lower them by an air hoist into the water tank. 


Three furnaces are attended to by another man who 


watches the pyrometers and regulates the heat. The 
pickling is done in a bath of “Kdis” compound miade 
from 1 Ib. of the compound and 1 gal. of water. This 


mixture is kept at a temperature of from 180 to 210 
deg. F. The blanks are allowed to remain in the pick- 
ling tank for approximately 8 min. 
pickling tanks is shown in Fig. 8. 


A view of one of the 


The cases are then washed in hot water in a separate 
tank. The baskets that are used during this operation 
are made from copper so as to prevent any discoloration 
of the cases. The pickling operation is shown in dia- 
grammatical form in Fig. 9. 

The next operation is the first drawing; the press used 
for this operation is shown in Fig. 10. The punch 
and die used for the first drawing operation are shown 
in Fig. 11. The operation is also shown in diagram- 
matical form in Fig. 12. 
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FIG. 23. FOURTH DRAWING OPERATION 
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FIG. 29. FIFTH DRAWING OPERATION 
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FIG. 25. OPERATION 12: FOURTH DRAW 
Machine Used—Bliss No. 87, 16-in. stroke; operating at 134 


r.p.m 
Production—750 per hr. 
Lubricant Used—Lub-a-tone. 
References—Figs. 23 and 24. 

FIG. 28. OPERATION 13: 
Machine Used—Bliss No. 78%, 10-in 

12 r.p.m. 

Production—700 per hr. 
Lubricant Used—None. 
References—Figs. 18, 26 and 27. 


SECOND INDENT 
stroke; operating at 


The cases are again annealed and pickled after which 
they are ready for the second drawing operation, which is 
performed on the press shown in Fig. 13. Details of the 
punch and die used for the second drawing are shown 
in Fig. 14. A diagrammatical illustration of the opera- 
tion is also shown in Fig. 15. 
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Trimming-Cutter Holder 






























FIG. 33. DETAILS OF TRIMMING CUTTER 
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FIG. 31. OPERATION 15: FIFTH DRAW 


Machine Used—Bliss No. 60% reducing press. 
Production—250 per hr. 
Lubricant Used—Lub-a-tone. 


References—Figs. 29 and 30. 


FIG. 35. OPERATION 16: FIRST TRIMMING 
Machine Used—Bliss trimmer, speed of spindle 585 r.p.m. 
Production—800 per hr. 
Note—Case trimmed dry to 
References—Figs. 32, 33 and 





9% 
34. 


in. 


The cases are then taken to the press, Fig. 16, for 
the first indenting operation. Details of the punch, die 
and center post used for the first indenting are shown 
in Fig. 17; details of the die holder and punch holder are 
18. The operation is also shown in dia- 
The cases are again an- 


shown in Fig. 
grammatical form in Fig. 19. 
nealed and pickled. 

The next operation is the third drawing, which is per- 
formed in the press shown in Fig. 20. Details of the 
punch and die used for the third drawing are shown in 
Fig. 21. The operation is also shown in diagrammatical 
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FIGS. 24, 30 AND 39. DETAILS OF PUNCH AND DIE FOR 


FOURTH, FIFTH AND SIXTH DRAWING OPERATIONS 
form in Fig. 22. The cases are again annealed and pickled 
as before. 

The next operation is the fourth drawing; the 
The punch and 


press 
set up for his work is shown in Fig. 23. 
die used for the drawing operation are shown in detail 
in Fig. 24. A diagrammatical illustration of the work 
performed is also shown in Fig. 25. 

The case is now ready for the second indenting, which 
is performed in the press shown in Fig. 26. Details of 
the die and punch holders used in this operation are 
shown in Fig. 18. The punch and die are also shown 
in detail in Fig. 27. The operation is also shown in 
diagrammatical form in Fig. The then 
annealed as described and pickled by dipping in a bath 


28. cases are 
made in the proportion of 1 part sulphuric acid to 10 
parts water, and kept at a temperature of 120 deg. F. 

The next operation on the case is the fifth drawing; 
a press set up for this operation is shown in Fig. 29. 
Details of the punch and die used for this drawing are 


shown in Fig. 30. The operation is also shown in 
diagrammatical form in Fig. 31. The case is then 


trimmed to 914 in. long in the lathe shown in Fig. 32. 
Details of the trimming cutter and holder are shown 
in detail in Figs. 33 and 34. The operation is also shown 
in diagrammatical form in Fig. 35. 

The are then 
they are dipped in the sulphuric acid bath. 
tents of the bath are made up of 300 gal. water, 30 
gal. sulphuric acid and 40 lb. bichromate of soda. The 
mixture is kept at a temperature of 100 to 120 deg. F. 


before, after which 
The con- 


cases annealed as 
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A detail of the tongs used to dip the cases in the bath 
is shown in Fig. 36. It will be noted that this time 
the cases are only dipped into the bath, whereas before 
they were allowed to remain in the bath suspended in a 
basket. It will be observed also that the bath mixture 
is different. After being removed from the bath they 
are plunged into water at a temperature of 210 deg. F. 
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FIG. 36. DETAILS OF TONGS 


and then quickly transferred to the air dry. The opera 


tion is also illustrated in a diagrammatical form = in 
Fig. 37. 
The next operation is the sixth drawing, which is 


Details of 
the punch and die used for this final drawing are shown 
in Fig. 39, 
matical form in Fig. 40. 

When the American to 
cartridge cases tool steel was at a premium and a suffi- 


performed in the press shown in Fig. 338. 


in The operation is also shown in diagram- 


Locomotive Co, started make 
cient quantity for making the tools could not be obtained. 

It will be observed that many of the tools, as shown 
by the details, were made from an 0.40 to 0.50 carbon 
billet steel. 

In making the tools the steel was treated in the fol- 
lowing manner: First it was heated for 18 hours in an 
nil furnace at a temperature of 1,750 to 1,800 deg. F. 
Then the steel was removed and allowed to cool in air, 
after which it was reheated to 1,550 deg. F. and quenched 


in brine and water. Then it was again reheated to 
1,425 deg. F. and quenched in cold water. The first 
indent die and first and seeond center sections were 


made from Cyclops XXX tool steel and were treated in 

the manner recommended by the makers of the steel. 
Another interesting feature of the tools used in the 

manufacture of the cartridge case is the fact that no 
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mechanical stripper is used. The only stripper needed 
is an air stripper, used for the sixth draw. The air is 
admitted to the inside of the punch by the moving ele- 
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FIG. 37. OPERATION 17: WASHING 
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FIG. 40. OPERATION 18: SIXTH DRAW 
Machine Used—Bliss reducing press No. 60%. 


Production—230 per hr. 
Lubricant Used—Lub-a-tone. 
References—Figs. 38 and 39. 
ment of the press opening and closing a valve. The 14- 
in. pipe through which the air enters is screwed into 
the top of the punch, a hole being machined through 
the punch, as may be seen by the detail. The air enters 
as the punch reaches the bottom of the stroke and com- 
ing in contact with the end of the case on the inside 
strips it from the punch. 

(To be continued) 
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Manufacture of a Five-Piece 
Typewriter F rame--I] 


By Frank A. STANLEY 





SY NOPSIS—Profiling fixture and piece jigs are 
used for finishing various surfaces after the frame 
parts have been assembled, and then the web is 
handled exactly as if it were a one-piece casting. 





Figs. 15 and 16 illustrate the use of a profiling fixture 
in the finishing of certain surfaces on the rear brace 
for the frame and also on certain seats on the frame 
sides. This fixture carries the assembled typewriter 
frame supported from its lower edges, where it rests 
upon accurately finished stops. The fixture is equipped 
near the center with a double-ended support, which is 
carried by a plunger and is free to rock vertically so 
that both points come directly in contact with the under 
surface of the light web across the body of the rear-frame 


It will be seen upon inspection of Figs. 15 and 16 
that the work-holding fixture carries a set of 


for drawing the typewriter frame down into position, 


hook bolts 


these bolts being operated by conveniently placed thumb 
screws controlling the simultaneous movements of a pair 
of bolts, the connection being such that a uniform grip- 
ping effect is secured by the bolts. At each side of the 
assembled typewriter frame in the fixture is a thin steel 
plate serving as an outer brace or support for the thin 
frame sides, to prevent them from springing under the 
cut, these stops being merely pressed against the casting 
lightly by the hand while the clamp handles are operated 
to secure them. 

In this fixture, as the 
ample provision is made in the general arrangement of 
stops and clamps to obviate any tendency toward distor- 


in all others used on work. 

















FIG. 15. PROFILING LUGS 
brace. 
one already referred to in connection with Fig. 10. 

Cuts are taken on the work in this fixture at several 
different heights, and the stop bar for the profiler cutting 
head, as shown at the left of the left-hand saddle, is 
provided with stop notches by means of which the cutter 


This support is similar in construction to the 


position is accurately set for the respective surfacing 
processes. It will be seen that the action of the counter- 
weight suspended from the core attached to the operating 
handle of the cutter spindle for the cutter head holds 
the head upward, always in positive contact with the 
indexing detent or Stop at the left-hand side of the saddle. 

In Fig. 15 the profiling cutter is shown in operation 
on lugs at the left-hand end of the work, while in Fig. 
16 the bearing surface at the opposite end of the brace 
is shown under the machining cut. 


*Previous installment appeared on page 273 











SURFACES 


FIG. 16. PROFILING BEARING 


tion or springing of the work during the cutting process, 
as well as to make it impossible to locate the work 
improperly in the fixture. The construction of the fixture 
is such that it is readily kept clean, and it is a simple 
matter to remove the finished casting and replace it with 


a rough one for machining. 
SoME ASSEMBLED-FRAME JIGs 


Figs. 17, 18, 19 and 20 illustrate jigs for drilling 
certain holes in the frame parts after they are assembled. 
In Fig. 17 the typewriter frame is seen in place in the 
jig, 
roller A, clearly shown at the open end of the jig, this 
roller fitting in the for forming 
the guide for the The 
longitudinal position of the work in the jig is fixed 


by knurled-head hardened plugs, one of which is shown 


where it is positioned sidewise by a hardened-steel 
finished groove or seat 


center tie of the typewriter. 
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at the right-hand side. The plugs fit nicely in steel 
bushings secured in the jig wall, and the inner ends of 

the side of the work 


With the work 


the plugs are pushed into holes in 
drilled and sized in a previous operation, 
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from correct results in previous operations will here be 
detected by the roll and plug. It may be stated here 
that care is taken in the preceding processes to make 
sure that all cuts are correct and that consequently the 

















FIGS. 17 


AND 18. 


FRAME 


PART DRILLING JIGS 

















FIGS. 19 AND 20. DRILLING 
thus located in two directions, it is easily clamped for 
holding for the following drilling operations. This jig 
is also an accurate testing device for determining 
whether the assembled frame is correct in respect to all 
important surfaces, bearings, holes and the like. 

Thus it must the the frame on 
hardened studs in the jig corners, and at the same time 
the setting roll and hardened plugs must enter nicely 


Any deviation 


rest on bottom of 


in their respective locations in the work. 


JIGS USED FOR 


VARIOUS FRAME PARTS 


assembled frame will locate properly in the-jig in which 
it must later be drilled for final operations. 

The jig in Fig, 19 is for drilling a series of holes in 
lugs and bosses, and the one in Fig. 20 is for counter- 
boring holes drilled in other jigs. Fig. 20 holds the 
work by a long strap with some extensions or trunnions 
at the end, forming a point contact with the lower edge 
of the typewriter frame, while the strap is easily removed 
or replaced owing to its being slotted from the outside 
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to admit a stud, upon which is placed an ordinary wing 
nut for tightening purposes, The work is located in 
this jig from the finished seat, which forms the guide 
for the center tie, the guide fitting over a locating piece 
in the central rib of the jig. 

All of these jigs are simple in construction, 
of them have swinging leaves for carrying bushings, 
and in each instance the method of locating and clamp- 
ing the work is such as to facilitate rapidity of move- 
ment. 

The shape of the center tie, which is adapted to slide 


Several 
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Pt 


carried by the jig plate for positioning 


the plate correctly upon the work. 


stop pins are 
In this case the work 
carries the jig itself instead of being placed in a box 
structure or other holding form of tool. 

Another small jig is shown in Fig. 23, carried by th 
tvpewriter frame. The purpose of this is to drill a very 
small hole in the lug near the bottom of the side wall 
This jig body is merely a narrow steel plate with a block 
doweled and secured yy scTeWs hear one end, this block 
being adapted to rest against the guiding surface insid 


of the work. It is held in position against the guiding 


























im its guiding seat in the top of the rear brace in the surface by a flat bent spring at the outer end, imme 
typewriter frame, is shown in Fig. 21, where 
me, . . o , . / 
it will be seen to be in the form of an angle n</. 246 
with long wings at each side, this center tie 1 40.0037") 
"a on Se teens Pe : We J0-32 
being fitted properly to the guiding seat in the : 
rear brace and adapted to control the adjust- f 
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FIG, 21. DETAILS OF 


the rear brace of the typewriter frame. The methods 
of machining this piece are interesting and will be taken 
up in another article. The drawing of the venter tie 
is shown at this point to indicate the character of the 
work necessary in machining the rear brace in which it 
fits. 


Two StmpLe Hanpy FRAME JiGs 


Fig. 22 shows a simple type of jig for drilling holes 
in two important inner lugs cast on the walls of the 
side plates of the frame. This jig consists of a flat 


plate set to rest upon the finished upper edges of the 
side frames, with two depending brackets in which are 
placed the drill bushings. <A hole is 
through the top of the plate to allow a drill to run down 


freely and enter the guide bushing properly. Suitable 


clearance made 


THE 











m= =-2.30"--> 


FRAME CENTER TIE 


diately in front of the observer, so that it is controlled 
the friction the 


This type of jig is readily applied 


entirely by between cuiding surfaces. 


and removed, Is 


located with absolutely no possibility of spring and is 
a cheap form of tool to make and maintain. 

Another member that is later attached to 
known as the shift shaft 
is represented by Fig. 24. A drill jig for machining this 
shown in Fig. 25. In this jig it 
after it faced on 
is held by 


the 
bracket 


type 
writer frame is and 
will be 
the bottom 
means of two small knurled 
the 


projecting bosses on the work while the spring pins under 


part Is seen 
that the 


bearing surfaces, 


work, has been 


head screws which are brought up lightly against 
the bosses are let up into position where the springs can 


The 


jig bushings used for guiding the drills working down- 


be properly secured by the thumb-screws shown. 
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ward from the top are carried in swinging leaves that 
are quickly fixed in proper position by the swinging levers 
AA, each of which carries a crosspin bearing upon a cam- 
jig leaf. These leaves are 
ground stop pins, so that 
to an 


shaped upper surface on the 
provided with hardened and 


when closed for operation they are brought 
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ize sides 


urs 
at 


Each of these is on the tandem principle. 
giving two dimensions for the maximum and minimum 
limits. The tolerance is allowed at one end, the opposite 
end being a plane surface. ‘The male gage D is also 
a limit tool, used similarly, and the test gage FE at the 


bottom of the group is a limit device for testing the 

















FIGS. 22 AND 23. SIMPLE 
accurate position, in which they are positively fixed by 
the clamping movement of the swinging arm and pin A 
directly above. The function of the two large knurled- 
head screws, bearing directly upon the top of the work 
to hold it down upon the supporting feet underneath, is 


clearly shown in the drawing. 


SOME GAGING APPLIANCES 


At all important stages in the machining of members 








DRILLING 


JIGS USED ON FRAME PARTS 


length of the front member F of the typewriter frame. 
At @ is a block height gage for testing the height across 
bosses at the ends of the frame brace. 

The gages at the right of Fig. 26 are used in connec- 
tion with the rear brace for the typewriter frame. Of 
these the one at //] gages the overall length of the main 
piece, while the narrow opening at the left-hand end 
of the gage measures the distance between the end of 
the work and the guide shoulder for the seat in which 
‘arried, 




















of the typewriter frame, accurate gaging tests are the center tie is « Both of these gage openings 
applied to check up the different surfaces as to their are made on the limit principle. The height gage J 
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FIG. 24. DETAILS OF THE SHIFT SHAFT BRACKET 


dimensions and correct relation to one another. Some of 
the gages are illustrated at Fig. 26. At the left 
this view the upper part shown is the front-frame brace, 


in 


and the long gage directly below this answers the double 
purpose of testing the overall length of 9.90 in. and the 
distance across the two inner lugs CC, measuring 8.16 in. 


in the lower right-hand corner is used in the manner 
indicated by the photograph, for testing the accuracy 
of the overall dimensions across two important surfaces 
on bosses at the right-hand end of the work. This is also 
a limit gage, and its permanency as an accurate tool 
is maintained by lapping or grinding off the lower face 
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FIG. 25 


as fast as the outer maximum gaging end becomes worn. 
The main face of the top plate forms the minimum 
limit; and when this is ground off, the whole gaging 
member drops accordingly to hold to its original size. 

Gage J at the top of the group carries four spring 
gaging points and is an extension of the fairly well- 
known flush-pin principle. 

The large-head gaging plunger at the left of this lot 
is to test the height of seat K, as compared with the 
locating edge on the end of the casting itself; the two 
conical plungers at LZ test the correctness of the height 
of the seat M for supporting the center tie in the type- 
writer; the spherical counter plunger N tests the upper 
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- ~- 


‘HE SHIFT SHAFT BRACKET 


face of the body of the casting for general accuracy 
the 
in the usual flush-pin construction, the 
plungers are ground flat, so that they are flush with 


of dimension below finished bushing surface. As 


top ends of these 


the top of the finished gage when the bottom ends are 
in contact with a correctly machined series of surfaces 
The very slightest departure from the perfectly flush 
position, either high or low, in either one of these plungers 
is discovered easily by passing the thumb nail across 
the flat surfaces. 

After the typewriter frame has been put together, the 
surfaces on the rear-frame brace for the center-tie feet 
are given a final test with the apparatus seen in Figs. 

















FIG. 26. 
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27, 28 and 2%. In the first of these the gage at the left 
is shown with three micrometer spindles in position, 
while the typewriter frame is shown at the right, bottom 
side up, for the application of a height gage to the surface 


of an important bearing seat. When the frame is turned 
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and the National Association of Box Manufacturers has 
been carried on during the past year to determine the 
streneth of boxes of various woods and of different con- 
struction. Over four and a half billion feet of lumber is 
used for box-making every year, and on this account the 




















FIGS. 27 AND 28. 


micrometer gage applied, it appears as 


over and the 
in Fig. 28, where the three micrometer spindles are 
shown in contact with the surfaces to be tested. 

The construction of this micrometer block is best shown 
by Fig. 29, a drawing that is practically self-explanatory. 
The lugs on the cast block are bored accurately to receive 
the micrometer spindles, and the latter, when in position, 
are truly perpendicular to the locating surfaces and edges 
on the under side of the gage body proper. The gage 
is sufficiently heavy to rest properly and securely upon 
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TESTS FOR THE ASSEMBLED FRAME 


tests are considered important. Moreover, big losses are 
caused by the breakage of boxes in transit, and all parties 
concerned are said to be anxious to determine the best 
kind of box. 

The machine consists of a hexagonal drum with 314-ft. 
sides, which is lined with thin steel sheets. Pieces of 
scantling bolted to the bottom form what are known as 
“hazards.” 

In making the tests boxes filled with cans containing 
water are placed in the drum, which is then rotated. For 

convenience in observing the results 
of the tests, the sides and ends of the 
hox are numbered with large figures, 












a and in addition other numbers are 

a ee i 4 placed at specified points on each side. 

Sm “2 min Ss The hazards cause the boxes to be car- 

; , Lig A | . ried part way around and_ then 
H be, - -------+4 i dropped back to the lower level of the 

ss Om ase’ ny 560" >i drum. Each fall of this sort is a 

. iii ‘i i pretty fair imitation of the probable 

%, A. Setscrew ado A treatment it would receive in ship- 

S al \ 3 Ream . i) YY ment. The boxes are watched care- 

x {e * e fully, and notes are taken on the man- 

= f R Kae ; ner in which they give way and the 

3 I —— T en ee number of falls required to break them 

Xo a in pieces. In this way, say the 

‘ + Le] officials who have conducted the tests, 

le : ,| it is possible to determine what kinds 

; Pe ees ee om of woods are best suited for boxes. 

FIG, 29. DETAILS OF THE MICROMETER BLOCK hn Ais ed a Gale weal 

the finished upper edges of the typewriter-frame side, for a standard classification of box woods, and three 


and this test in conjunction with the others referred to 
gives assurance that the machine parts are assembled 
properly and work correctly. 

& 


Box-Testing Machine 


A machine for testing the strength of boxes has been 
devised by engineers of the Forest Service and is in use 
at the Forest Products Laboratory at Madison, Wis. The 
machine is the result of experiments made to determine a 
fair test for all types of boxes. 
eration with the American Society for Testing Materials 


A series of tests in coop- 


groups have been made, based on the data which were 
obtained. 

The tests also show the best methods of box construc- 
tion. The experts say that one of the most striking things 
brought out was the inadequacy of the ordinary methods 
of nailing up boxes. The number of nails used and the 
way they are put in are important. One nail more to 
the side of a box will give it a great deal more strength 
than might be thought. The nails should not be driven 
too deep into the wood. In may cases, it is said, proper 
nailing will allow a reduction of the amount of lumber 
used without any decrease in the value of the box. 
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SYNOPSIS—In this article is described the pro- 
cess followed when rolling cartridge brass. The 
machines used are shown in detail and special at- 
tachments that have proved useful are wlustrated. 
The manner in which the rolled metal is annealed 
and pickled is also described. The article should 
prove of unusual value to any interested in either 
rolling brass or manufacturing cartridge cases, 





The casting of brass bars suitable for rolling into stock 
for cartridge-case disks has been described in the Ameri- 
can Machinist on pages 837 to 845, Vol. 44. 

The same method of description will be followed in 
covering this subject, viz., the rolling of finished bars 
suitable for blanking, from the rough 
sheared bars furnished by the casting 
shop. As the intent is to 
describe a proved method for accom- 
plishing the various operations in a 
commercially practicable manner, and 
no claim is made for new or unusual 
The operations 


before, 


methods or economies. 
usually required to produce the finished 
metal are breaking down in _ rolls, 
straightening in rolls, scraping in the 
overhauling machines, inspection, run- 
ning down in rolls, annealing, pickling 
or scouring, finishing in rolls, anneal- 
ing, pickling and drying. The plan of 
a typical layout for a cold-rolling mill 
is shown in Fig. 1. The installation 
should be in a well-ventilated mill build- 
ing, free from the dirt and dust-laden 
air of the other parts of the plant. 
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a positive brake is desirable for quick stopping in case 
of accident, as otherwise the great inertia of the gear 
The fly- 
wheel effect for carrying the peak load is obtained by 
weighting the high-speed gear driven directly by the 
motor. 

The material which 
hard in order to remain smooth and tough to withstand 
Both quali- 
ties are not found in the same material, and chilled cast- 
where the work is light, 


train will drive the rolls for several minutes. 


from rolls are made should be 


the great bending stresses in heavy rolling. 


iron rolls are used for finishing, 
and cast-steel rolls are used in breaking down where the 
work is heavy and the surface finish of no great import- 
A competent roller can operate a mill of this kind 
without breaking sound rolls. 


ance, 


for a number of years 








The standard size of rolls for heavy 
metal is 20 in. in diameter by 30-in. 
face. The type of rolls used in the 
plant described is shown in Fig. 2, gear drive not yet 
housed. The rolls are driven through a gear train by a 
200-hp. motor and run at 14 r.p.m., or about 73 ft. per 
min., for breaking down rolls and at 18 r.p.m., or about 
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FIG. 1. PLAN OF ROLLING MILL 
94 ft. per min., as peripheral speed for finishing. The 


motor should be equipped with a reversing switch so that 
the mill may be reversed if a bar sticks in the rolls. Also 


FIG. 2. BRASS ROLLS 

A number of phrases are used in rolling-mill practice 
that it may be well to define. “Sticking” 
of entering a bar in the rolls, and the “ 
the end that enters first. “Biting up” 
the rolls in nipping the bars as they are pushed into the 
The “pinch” is a relative term for the 


is the operation 
sticking end” is 
is the action of 


rolls in sticking. 
amount of reduction in thickness for each pass through 
the rolls, “Breaking down” is the reduction in the first 
one or two passes given a rough bar before overhauling. 
“Overhauling” is the operation of removing the more o1 
less dirty surface metal from the sides of the bar in a 
machine known as an overhauling machine, presumably 
so named because of the action of the scraping tool in thi 
machine. “Running down” is the reduction in the sue 
cessive passes after overhauling until the metal is ready 
for the finishing rolls. “Finishing,” as the word implies, 
is the reduction in the two or three passes necessary to 
bring the metal to gage, or finished thickness. 


In general, the rolls should be so designed and powered 


as to pass any bar that will enter the rolls; that is, the 
limiting feature should be the bite of the rolls. Some 


excess power is required as the bars vary in thickness 
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es 


and the sticking end of the bar may not be so thick 
as some part of the bar following. The breaking point 
should be close to the rolls and for this purpose special 
may be used. 
each 
sup- 
rolls 


sur- 


coupling boxes of reduced cross-section 
Another device is a special breaking block beneath 
main adjusting screw of the roll stand. These are 
posed to break under the excessive thrust when the 
are overloaded. The breaking blocks should be 
rounded by a protecting shield to prevent injury from 
flying pieces of the block. 

The rolls should be set upon a heavy concrete founda- 


tion suitably reinforced, with special attention to tying 
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gear base. The foundations should be separate from all 
other concrete work and an open joint made with the 
floor so that as little vibration as possible will be trans- 
mitted to surrounding structures. The height of the 
rolls should be such that the workmen will be able to lift 
the bars from the wagons to the guides and stick them 
with minimum effort. Under usual conditions this height 
is about 34 in., measured from the floor to the opening 
between the rolls. 

With well-designed bearings there should be no trouble 


with hot necks on the rolls. All the pinion and _ roll 
bearings should have bronze liners. Lubrication of the 


rolls is accomplished by laying a swab of waste covered 
with heavy graphite grease against the necks of the rolls. 
cold-water spray is turned against the 
as shown in Fig. 3. Heavy ma- 
satisfactorily in the pinion stand 


In addition, a 
necks from each side 
chine oil has worked 
bearings. 

In the first rolling operation, breaking down, the re- 
duction should be as great as possible without making the 
bar too long for the table of the overhauling machine. For 
this reason a gage stick for the maximum allowable length 

bar is kept at the rolls and the reduction varied, 
that the full-length sheared bar will not come too long 
and all bars of the same nominal thickness are given the 
same reduction. In sticking, the bottom end of the bar 
is entered first as it will be square, clean and free from oil, 
which is not the case with the sheared or top end of the 
The presence of oil will prevent the rolls biting on 
it is necessary to dust charcoal 


bar. 
the bar and occasionally 
on the sticking end of the bar in order to make it enter. 


MACHINIST Vol. 45, No, 8 

\ dab of kerosene oil is placed on the upper side of the 
bar a few inches from the sticking end. This serves to 
lubricate the rolls and tends to keep the metal from turn- 
ing up. After breaking down the bars are ready for 
overhauling. 

A phrase much used by brass rollers is “the metal does 
(or does not) behave well,” and assuredly there is good 
reason for the use of such a verb in describing the rolling 
of brass. There are so many curious variations in prod- 
uct under apparently identical operating conditions, ow- 
ing to obscure and perhaps unknown causes, that the 
workman may well be excused for unconsciously attrib- 
uting his troubles to the vagaries of an animate spirit 
Of course, under the directions of a skilled 

However, 
some direc- 
smoothly, and 
Some 


in the metal. 
roller these difficulties are quickly remedied. 
at times bars will come curved and bent 
tion, will unevenly or not finish 
patience must be exercised in finding the cause. 
of the troubles may be owing to bars being cast in old or 
improperly made molds, and therefore be of uneven thick- 
to a difference in diameter of the rolls; to the heat- 
ing of the necks of the rolls; to incorrect height of the 
bottom guide above the center of the rolls; to the kind 
of lubricant used on the metal; to dust and dirt in the 
atmosphere; to uneven annealing; to improper pickling 
to unusual variation in chemical composition of different 
bars or within the same bar, or other causes. 

The fundamental principles to be remembered ia any 
consideration of the action of the rolls on brass bars of 
uniform thickness are that the rolls spring apart in pro- 
portion to the total pressure exerted on the metal; that 
the amount the metal flows or the bar elongates at any 
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point depends upon the pressure the rolls exert and the 
hardness of the metal; that the metal may vary in hard- 
ness owing to chemical composition and inequality in 
annealing or previous working; and that, theoretically, 
the peripheral velocity of both upper and lower rolls 
should be the same. In addition, a further consideration 
is that bars are not always of uniform thickness and that 
variations in thickness may occur in the same bar. From 
these facts it is evident that unless the metal is uniform 
and homogeneous in every particular, bars will tend to 
turn up or down in the rolls, hoop, curve or bend, and it 
is in handling the metal with usual mill variations from 
uniformity that the skill of the roller is brought into 
play. 

If there is a small difference in the diameter of the 
rolls, the larger roll should be placed on the top as this 
will tend to turn the bar down. In breaking down it is 
difficult to set the guides so that all the bars will come 
straight as they are rolled from the rough, and therefore 
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it is the usual practice to make the bars turn down. The 
curve in the sticking end of the bar will be determined 
by the setting of the back plate as shown in Fig 4. The 
back plate is set up as far as possible, care being taken 
that the rolled bar does not catch and tear out the plate. 
This back plate should have a hard brass wearing plate 
or point. The front guides should have adjustable bot- 
tom guides of bronze so that the metal will not seize or 
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satisfactory, but several] passes are needed to bring the 
bars flat. 
bar in one direction on the first pass, turn it upside down 


The principle of straightening is to curve the 
and remove the curve in the further successive passes re- 
quired. 
a combination of three-roll straighteners in series, and the 


Obviously, a five or seven-roll machine is simply 


operation may be done in one pass in such a machine. 
The rolls are set to remove the greatest kink in the bars, 
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FIG. 7. TYPE OF CLAMPS USED 


tear. The side guides may be of cast iron or steel with 
hard steel wearing plates. 

Preliminary to overhauling, the bars must be straight- 
ened so that they will lie flat on the table of the over- 
hauling machine. The straightening is done with a set 
of rolls, the upper and lower rolls being staggered as 
shown in Fig. 5. The number of rolls required depends 
on the thickness of the metal and degree of flatness re- 


quired. For many purposes a three-roll straightener is 
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and small variations in thickness have no effect other 


than increasing the driving power required. Derived 
from some experience with two different types of ma- 
hines, the following points should be considered in select- 


All that is, 


rolls should be as diameter as 


ing a straightener. rolls should be driven 


ho idler rolls: small nh 
possible consistent with strength for the work to be done, 
that is, 


should be 


rolls should be set on close centers horizontally 
the 
he removed and replaced 


within Y in. of the diameter; housings 
that a broken roll 
without tearing down the machine; 


device should be attached to the adjusting screws so that 


such may 


a parallel adjusting 
the rolls may be set parallel, qui kly and ac urately ; and 
the power should be ample. On a seven-roll machine with 
in diameter on 7-in, centers about 20 hp. 
The speed of the rolls varies from 40 to 


rolls 67% in. 
was required. 
10 ft. per min. 

After straightening, the bars are stacked in front of thi 
overhauling machines. One of the latter is 
Fig. 6. It is simply a light, high-speed, draw-cut shaping 
machine adapted to the special requirements of removing 
the surface metal from the sides of the bars. The tool is 
provided with a cam lift for the reverse stroke. The ma 
chines described run at 200 r.p.m. and have a 9-in, stroke 
of which about 7%, in. is effective, the loss being due to 
The table slides in both directions hori 
The entire 


shown in 


the cam action. 
zontally on rollers, and is moved by hand. 
table and rails are raised, and the work fed to the tool, 
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by a foot lever that enables the operator to vary the pres- 
sure against a stop and thus obtain a slight variation in 
depth of cut. The metal removed is from 0.020 in. to 
0.040 in. in thickness. The tools are of high-speed steel 
%ex114 in. in section, and are held in a special holder. 

The bars should be overhauled all over, and for this 
reason the method of holding them on the table of the 
machine is important. The clamps provided with the 
machines described would not permit the tool to pass 
over the end of the bar, therefore a special device shown 
in Fig. 7 was designed. In this the pull of the tool makes 
the jaws bite into the brass and holds them more firmly. 
The bars are then turned end for end to clean up the 
portion covered by the front clamp. Just now we are 
making a new style of front clamp so that the metal not 
overhauled will be less than 1% in. in length and thus 
make the reversing of the bars unnecessary. The tool 
could not pass over the front end of the bar without 
danger of tearing it loose from the table or wrecking the 
machine, 

After overhauling, the bars are inspected, after which 
they may be returned to the operator for proper machin- 
ing, rejected as scrap, or passed to the running-down rolls, 
The operators are provided with gage chisels for removing 
defects deeper than the average cut of the tool. As the 
bars are marked plainly on the ends with the number of 
the caster, it is a simple matter to keep a record of the 
scrap of each caster. In many instances it is necessary 
to cut off only an end of a bar as scrap. 

The overhauling-machine operators are paid on a piece- 
rate basis of from 214 to 4e. per bar, depending upon 
material and size of bar, irrespective of mill variations 
from nominal length. The output per machine should 
average ten to fourteen bars per hour, overhauling all 
over, 

After inspection, the bars are taken to the rolls for 
running down, which reduction is accomplished in three 
or four passes, reducing the metal to a suitable thickness 
This work is done on the first set of rolls, 
The bars are sorted 


for finishing. 
known as the breaking-down rolls. 
out into wagon loads of sixty bars, which load is used as 
a unit quantity of metal until it has reached the finished 


stage. 
The run-down bars gage within about 0.020 in. of 


the same size, but vary somewhat in temper or hardness. 
Therefore in order to facilitate finishing the bars are 
annealed. In this case the annealing is done to bring all 
the metal into the same condition as regards temper and 
not because the metal is too hard to allow further reduc- 
tion without splitting or cracking. For it is evident 
from previous discussion of rolling, that if the bars are 
of the same degree of hardness or softness and about the 
same thickness, they can be finished to dimension without 
sorting and with the least number of passes. After an- 
nealing the bars are pickled to remove scale and are then 
ready for the finishing rolls. The annealing and pickling 
will be discussed later. The finishing roll stand is prac- 
tically the same as the breaking-down roll stand with the 
exception that the rolls run at a higher speed, as previ- 
ously mentioned. The rolls are ground once or twice a 
week as required, the smooth surface being obtained by 
traversing the rolls with a stick fitted to the curve of the 
upper and lower rolls, using a mixture of No. 60 emery 
and oil. This operation usually requires three or four 
hours. 
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A scheme of reduction for one grade of cartridge brass 
is as follows: 


Inches 
OI cid ca. ores te a & we Oe eae a ae ate 1.000 + 0.020 
SME? 0%. 5 2 acaba 6 akan eee eae bw alae 4 0.750 + 0015 
ee ee ee 0.650 + 0.012 
i Me: inex hee OOW rane beh eee eek & ieee 0.550 + 9.010 
Pt Mee: ..cackaneeeaenbakkeeweien ke enens 0.450 + 0.008 
Anneal 
Na kak dt aia ees lt cn fl al de Ieee aah aig 0.384 + 0.005 
I i i a i ae ee Be ae ns Seta ih tes Ue ale 0.374 + 0.003 
PT cx<0bsl tiekWatdew a rend catch dendetaes 0.368 -- 0.00% 


Anneal 

In the last pass on finishing, the bars are sorted into 
lots of the same size covering a range of variation of not 
more than 0.002 in. Each lot is then rolled to finish gage 
at one setting of the rolls, a different setting being deter- 
mined for each lot. 

Commercial brass is usually listed under grades of 
temper or hardness as follows: 


Soaked after annealing 


SE SN eee wg Annealed 
ee Se cv cnnecacoes cau Rolled from soft—2 to 2% numbers 
| Ee RS eee Rolled from soft—-4 numbers 


Rolled from soft—6 numbers 


Spring 
Rolled from soft—S8 numbers 


Hard spring 


The notation added indicates the method by which the 
different tempers are produced. The soaking is holding 
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FIG. 8. BAR-ANNEALING 
the metal at the temperature of annealing for about eight 
to ten hours. The majority of flat brass used is under 
1., in. in thickness and usually comes within the range 
of the Brown & Sharpe gage. To produce the tempers 
listed, a reduction from soft metal by the number of gage 
sizes or numbers given starting at any size is required. 

As is well known, working brass by rolling, hammering, 
etc., hardens it, increasing its tensile strength and de- 
creasing its ductility. This condition is removed by 
annealing or heating the brass to a definite temperature 
that produces changes in the crystalline structure of the 
metal and a condition of softness, depending upon the 
temperature reached. Microscopic examination shows 
that the fine crystallization of the hard metal is changed 
to a coarse crystalline structure. The term “temper” is 
used to describe the varying conditions of hardness of the 
metal. As mentioned before, brass is annealed in many 
cases to facilitate rolling to gage and not because the 
metal is too brittle. 

As proper annealing depends mainly upon the tem- 
perature reached, it follows that the furnace must have 
an even temperature; that the metal must be so dis- 
posed as to absorb heat and increase in temperature at 
the same rate in all the bars, and that there should be a 
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reliable method for determining the temperature in all 
parts of the furnace. 

The furnaces generally used are of the muffle type, 
using gas, coal or oil as fuel. A usual size is about 6 ft. 
6 in. wide, 32 ft. long and 3 ft. high, so that three pans 
6x10 ft. may be used in tandem. The annealing pan 
used is shown in Fig. 8. These are coupled together by 
pan hooks shown in Fig. 9. The metal is loaded on the 
pans in the rear of the furnace and pulled in by a motor- 
driven winch placed in front of the furnace. This winch 
also is used to pull out the loads. In ordinary work the 
bars are piled flat on the pans, but as the specifications 
for cartridge brass require close limits in tensile strength 
and elongation, the annealing must be more than usually 
accurate, and in order to secure even heating the bars are 
set on edge on a fixture shown in Fig. 10. For anneal- 
ing 67 to 33 per cent. brass to secure a minimum tensile 
strength of 43,500 lb. and a minimum elongation of 57 
per cent. in four inches, a temperature of about 1,250 
deg. is sufficient, keeping the metal in the furnace for 
the time required to bring the metal to an even heat all 
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HOLDING BARS 


over. This is best determined directly by the color or 
by a pyrometer working on the radiation principle. The 
points of thermo-couple pyrometers are not always the 
same temperature as the metal and each may be affected 
differently by currents of gases in the furnace. The 
length of time the metal is exposed to a constant tempera- 
ture does not seem materially to affect the strength of 
the metal, at least for small differences of an hour or 
two. Usually, however, the temperature continues to run 
up after the firing of the furnace has stopped and thus 
the condition of constant temperature is not realized. 
Quenching or cooling slowly does not seem appreciably to 
affect the strength of the metal. 

The annealed metal has a slight scale on it that must 
be removed before finishing. This is done by dipping the 
bars in a pickle solution of 10 to 15 per cent. sulphuric 
acid. Acid and water are added each day to make up the 
strength of the solution and to replace the drip loss on 
each bar. The acid acts more quickly and effectively if 


heated by a steam coil to about 150 deg. F. 

The concentration of copper sulphite in the solution 
should be checked frequently, for when it is high a large 
amount of acid will be required and there is a tendency 
under certain conditions to plate out copper on the bars. 
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This is especially objectionable when pickling the finished 
metal after final annealing. 

Metal is rarely handled in bar form longer than 18 
Tanks about 4 ft. wide, 
Timber such 


ft. as greater lengths are coiled. 
20 ft. long and 2 ft. 6 in. deep are standard. 
as cedar, yellow pine, etc., in finished planks 3 in. thick 
mortised and bolted together with 1% in. 
The acid tank is lined with 1% in. 


iron stud bolts 
is usual construction. 
sheet lead. 

The method of dipping the bars varies with the crane 
facilities. Excellent work 
each load of sixty bars in slings made of brass bars bent 
A ten-ton crane picks up the load 


has been done by pickling 
up for this purpose. 
from the furnace front and carries it directly to the acid 
tub. An immersion of ten or fifteen minutes should be 
sufficient to clean the bars to a bright yellow, free from 
scale or discoloration. Afterward the load 
two tubs of clear water—the latter preferably hot to as- 
The water from the second tub is led 
The bars are dried by 


is rinsed in 


sist in drying. 
through an overflow into the first. 
covering with sawdust that is then removed by brushes. 
Machines, with power-feed rolls, can dry the bars quickly 
and far more cheaply than any other method. The metal 
is now loaded on a wagon and taken to the pressroom for 
blanking. 

In general, good results may be obtained if the general 
foreman, rollers and the type 
of skilled workmen, the rest of the help required being 
common unskilled into the nature of the 
work. A breaking-down mill requires a roller and three 
helpers; a finishing mill, a roller and four helpers; the 
furnaces, two furnacemen and necessary helpers, depend- 
ing upon the volume of the work and facilities for hand- 


furnace foreman are of 


labor broken 


ling it; pickling tubs, foreman and necessary laborers ; 
overhauling machines, one operator per machine. 

As regards production, no data of value can be given 
as the quantity of work required to produce each of the 
numerous standard sizes and grades of flat brass varies 
greatly and does not permit of generalization here. With 
the equipment described, it is possible to finish 1,500,000 
lb. of cartridge metal per month, working sixty hours per 
week with smooth operation. 

In conclusion, the field for the investigation of rolled 
copper-zine alloys to determine accurately the properties 
of each permutation of such factors as chemical composi- 
tion, kind of impurities, percentage of impurities, total 
percentage of reduction, number of passes to obtain given 
reduction, temperature of annealing, time of annealing, 
temperature gradient in annealing, manner of cooling, 
ete., 
vestigations are of inestimable value to the general fund 


seems almost limitless and the results of such in- 


of engineering knowledge. 


e 
Precautions in Casting Metal 
Patterns 
Patterns cast in metal are required to have a good sur- 


To secure this care must be taken not to have the 
The molds can be of green sand lightly 


face. 
metal too hot. 
rammed, but should be as dry as possible for proper work- 
ing. If such a mold is poured with metal too hot, one 
or other face will be bad. The metals usually emploved 
for patterns can be cast at a relatively low temperature, 
and in fact should be so cast in order to get the best 
results.—Brass World. 
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A. Small Louisiana Repair Shop 
If anyone doubts the existence of the all-around 
machinist of the older day, he has only to visit a few 


such shops as that illustrated herewith. The work 
handled varies from sewing machines to the steam 
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pensive to make and fit up bolts of correct lengths; and 
manufacturers should realize that this defect, which, it is 
surprising to find, is considered only trivial by many, is 
almost a cardinal sin to a European engineer. 
Extreme care should be taken to see that grease cups 
and oil cups are well threaded in place 
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A SMALL LOUISIANA REPAIR SHOP 


tractors shown, with automobiles and centrifugal pumps 
stuck in between. 

The equipment consists for the most part of a small 
lathe, a vertical drilling machine and the usual equip- 
ment of drills, taps and reamers of all sizes likely to 
he needed. The shop is in Jennings, La., and the man 
who handles any job that comes along is Harry H. Eaton, 
whose name appears on the sign. 


x 
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ForeigneTrade Suggestions 
P. C. Lirrie 

It is generally concluded that the American machine 
industry will enter considerably into the economic up- 
building of Europe after the war. Therefore, manufac- 
turers would do well to become fully conversant with 
what European buyers require, at the same time realizing 
what criticism the machines are subject to in the eyes 


By 


of the buyers. 

The writer during the past two years has inspected an 
enormous quantity of material for foreign governments 
and is familiar with manufacturing conditions in this 
country and in Europe. Therefore, knowing the opinions 
of many European buyers regarding American products, 
it is desired in this article to set forth a few defects 
covering chiefly the finish and appearance of the machine, 
defects that the American manufacturer desiring export 
business would do well to avoid and correct. 

European engineers admire the _ efficient 
production methods in force at our plants and also our 
designs, but candidly detest the carelessness of the work- 
men which is prevalent in many factories. This careless- 
ness at present is unfortunately greater because of capacity 
business, which has meant breaking in numbers of “green 


quick- 


hands.” 

Very few makers seem to realize the importance of 
having bolts of sufficient length to protrude beyond the 
outside of the nuts, or even of having them flush. At the 
plants where the writer has visited it is an exception to 
find this point free from criticism. It is no more ex- 





and that cotter pins are opened. Riv- 
eting, especially in the automobile in- 
dustry, is~+not done according to 
European standards. The writer has 
been surprised to find how many con- 
cerns are riveting cold the rivets as 
large as 14 in. in diameter, which can 
only result in a poorly finished head. It 
is admitted that in many cases the 
above defects do not prevent the ma- 
chine from giving entirely satisfactory 
service and in many cases only affect 
the appearance of the machine; but 
surely it is worth while correcting such 
details, which certainly entail no extra 
expense. To sell goods and keep them 
satisfactorily sold, a manufacturer must 
give the purchaser what he requires or 
even demands, and it is a certain fact 
that the European purchaser considers the clean finish 
and appearance of a machine to be absolute requirements. 

One word about packing material: Do not let a ma- 
chine or part leave the factory with even a suspicion of 
rust. If parts do rust during production, do not try 
to cover this up by coating with heavy oil, but clean 
thoroughly and then oil. Heavy oil and grease are cheap 
and should be used liberally in the shipping room. Some 
time ago the writer received instructions from Russia 
which translated literally said, “Grease must be applied 
more than sufficiently.” 

Rigid inspection will do much to insure a clean-looking 
machine, if the inspection starts in the foundry and ends 
when the machine is crated. 


.. 


Machinist or Draftsman? 
sy A. D. Munpy 





Whenever this subject comes up for discussion, I feel 
compelled to ask this question, Would the average ma- 
chinist be any more successful than the average draftsman 
if he should enter that field of endeavor? Does the aver- 
age machinist use any better judgment than the average 
draftsman? I am of the opinion that he does not, and 
good judgment is one of the chief essentials. 

Now there are expert mechanics who can lay out a 
complete set of cams and tools for the automatic screw 
machines, or a set of dies for the manufacture of some 
article, or who, when given the requirements, can develop 
a special machine. These no doubt would make excellent 
draftsmen; but these men are too scarce to be spared 
from the shop, and they command salaries that compare 
favorably with those paid in the drafting office. They also 
enjoy a freedom of design which would not be allowed in 
many drafting offices. The main thing that is requested 
of them is results. 

One thing which I have observed is that when one is 
devoting all of one’s energy to produce a machine that will 
give certain movements or series of movements he is apt 
to overlook certain elements of construction. 
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Foreign Trade in Machine Tools 
During Fiscal Year, 1915 


By Lupwie W. Scumuipr 





American 


SYNOPSIS—A a nalysis of 


machine-tool exports, according to value, absorbed 


group 
by the various markets. Compared with preceding 
years, there has been a great rearrangement of the 
different countries. In general, the change outside 
of Europe has not been at all satisfactory. 





The value of statistics as an aid to industrial develop- 
ment lies in the help given by compiled figures to estimate 
the present and future tendencies of the markets. Most 
statistics compiled by governmental agencies unfortunately 
fail to give the necessary aid, either by attempting too 
much or by being published too late to be of any material 
use to the manufacturer or dealer. So the publication 
in the middle of June, 1916, of the export and import 
figures of the United States for the fiscal year 1915, 
covering the period July 1, 1914, to June 30, 1915, is 
much too late to be of any assistance or value to a manu- 
facturer who needs more than the few facts given in the 
monthly statements. To offset this deficiency I made 
for the American Machinist during the last year an esti- 
mate of the actual trade in machine tools with several of 
the most important markets. While this estimate was 
out a few thousand dollars of the actual values exported, 
nevertheless the figures gave to all those interested a fairly 
correct statement of the trade done. 

The figures then obtained are given below beside the 
actual amounts now shown by the official report of the 
Bureau of Foreign and Domestic Commerce. 


Estimated Corrected 
Values Values 
ES Ee $ 8,695,826 Official, taken 
England..... ' 12,294,801 } from monthly 
Germany...... 121,756 statements 
Russia in Europe. . 2,113,000 $2,123,195 
ae : 515,000 511,134 
Austria-Hungary . 25,000 24,256 
Denmark...... 245,000 247,244 
Netherlands. . . 80,000 79,403 
Norway..... 210,000 211,640 
Sweden...... 625,000 621,458 
Spain.... 105,000 98,693 


Even with the handicap, however, of having to deal 
with such stale figures many matters of interest may be 
read out of the full statement now published. Naturally 
a considerable change in the trade relations between this 
country and other markets could have been expected, and 
the results have shown how correct these expectations 
have been. A close study of the export figures for the 
year 1914-1915, which is practically the first year since 
the outbreak of the European War, also brings out very 
clearly a peculiar steadiness in the demand for American- 
made machine tools that possibly may astonish those who 
thought that these machines had been regarded by the 
world’s market as something like a luxury. It is there- 


fore well worth while to deal with a few of the facts 
brought out by the Government statistics, and also to 
draw from them such conclusions as may be of general 
interest. 

Naturally, in contemplating figures that have been pro- 
duced by so elementary an event as the European War, 
one feels inclined to draw comparisons with former years. 


Such comparisons, when made for each individual market 
or country, are often astonishing and make interesting 
reading ; ) 
picture of the actual economic movement that has taken 
One or the other country began to buy under the 


but they tend also to give an entirely wrong 


place. 
pressure of economic necessity larger quantities than 
usual, a thing that, of course, has happened to a great 
extent since the outbreak of the But it is the 
economic movements in the great groups of foreign buyers 
that finally must instruct the reader as to the real force 
In dealing therefore with the exports of 


war, 


of events. 
American machine tools during the first year of the war, 
and the changes that have taken place, the method of 
grouping the markets according to their buying power 
has been taken and Table 1 was prepared. 


Facts Brovent Our By THE GROUPING IN TABLE 1 


This grouping at once brings out an outstanding fact. 
For the first time since America has started to export 
machine tools there have been two markets, each able to 
consume more than $4,000,000 worth of these machines. 
England has moved to that high mark from her former 
solitary position in the group of countries buying between 
$3,000,000 to $4,000,000 worth. France has made even a 
larger jump, coming up from those countries buying from 
$1,000,000 to $2,000,000 worth. On the other hand, 
Germany, which formerly belonged among the leading 
customers for American machine tools, has dropped to 
those buying less than $200,000 worth. Russia 


to $2,123,195. 


moved 


> 


up one grade, from $1,333,644 Canada, 
while buying more, remained among those markets buy 
ing machine tools to the value of $1,000,000 to $2,000, 
000, while Australia, another British dependency, dropped 
from that group to the one buying from $200,000 to 
$500,000 worth. 

The change in the position of Germany and Belgium, 
the latter dropping to the group of $20,000 to $50,000, 
fact that the 
But there is a less satisfactory 


can be explained by the changes were 
brought about by the war. 
explanation for the sudden decline from Australia. A 
loss of business of more than $1,000,000 in what was 
practically a peace market gives reason for thought. 
An early knowledge of this state of affairs might have 
induced an interested American manufacturer to try his 
luck in that market. Especially as it was a time when 
manufacturing in Australia should have been good owing 
to lack of competition from abroad. 

Both Sweden and Italy have risen from the $200,000 to 
$500,000 group to the $500,000 to $1,000,000 group, 
while Austria-Hungary, which had belonged formerly 
to the same group, has gone with those countries buying 
from $20,000 to $50,000 worth. 

Great and unsatisfactory changes took place in that 
group of countries buying American machine tools to the 
value of $100,000 to $200,000 yearly. Nearly all the 
countries formerly belonging to that group have gone out 
of it and, unfortunately, have dropped below. Only Cuba 
remains, losing roughly $46,000. The Netherlands is 
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now among those countries buying from $50,000 to 
$100,000 worth, as-also are Spain, Brazil and Japan, 
while Argentine has dropped still lower. How much the 
war has disarranged our former business connections is 
best realized when we see Germany now classed with the 
countries just mentioned. 

With the exception of the great progress made in the 
sales to Denmark, little of real importance seems to have 
TOOLS ACCORDING 


TABLE 1. EXPORTS OF AMERICAN MACHINE 
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TO BUYING CAPACITY OF MARKETS 
1913-1914 1914-1915 
Over $4,000,000 worth: 
None England $12,294,801 
Fiance..... 8,659,826 
Less than $4,000,000 and over $3,000,000 worth: 
England $3,178,630 None 
Less than $3,000,000 and o- er $2,000,000 worth: 
Germany — $2,167,240 European Russia $2,123,195 
Less than $2,000,000 and over $1,000,000 worth: 
Nd eas eis ewmker $1,771,525 2 eee $1,813,188 
European Russia 1,333,644 
Canada.. 1,199,356 
Australia. 1,316,952 
Less than $1,000,000 ard o\ er $500,000 worth: 
Belgium. . $552,531 =e $511,134 
Sweden. 621,458 
Less than $500,000 and o e $200,000 worth: 
Austria-Hungary $268,010 Denmark. $247,244 
ae $21,603 Norway 211,640 
Sweden 310,613 Russia in Asia 365,389 
Australia. ... 282,480 
Less than $200,000 ard o. er $100,000 worth: 
Netherlands $186,756 a Te oe $121,756 
Spain.... 111,686 Cuba... ; 100,507 
Cuba 146,596 
Argentina 109,836 
Brasil..... 115,974 
Japan.... 120,166 
Less than $100,000 and o e> $50,000 worth: 
Norway.... $92,729 Netherlards........... $79,403 
Mexico.... 74,706 Spain... 98,693 
2 85,168 Switzerlar d 57,403 
Prazil.... 55,106 
Japan. . 86,166 
Less than $50,000 and o. er $20,000 worth: 
Denmark... $48,204 Austria-Hungary $24,256 
Finland. . 35,934 Belgium..... i 34,416 
Switzerland..... ; 22,627 Mexico..... 37,530 
POMREIG. ccc se od 35,210 Argentine. 25,700 
EA ER 35,294 Chile..... 28,430 
ee nc ce pnan’ 20,612 ttedig acy 31,631 
Dutch Fast India....... 20,216 0 eee 25,321 
New Zealard. 5 36,260 British India. . 23,700 
British South Africa. 28,822 New Zealand. . 21,679 
South Africa 29,917 
Less than $20,000 and over $10,000 worth: 
oo errr re $16,838 Colombia $11,572 
China, eee 17,668 a ee ; 13,6 
British India. ........... 7,953 
Straits Settlements. . 18,930 
Philippines 10,266 
Less than $10,000 and o.er $5,000 worth: 
Bulgaria. $8,173 ere $5,418 
Portugal. 8,903 LS are 6,975 
Bolivia. . . 9,896 Japanese§China........ 6,559 
feuador. . 5,077 Portuguese Africa...... 8,072 
Japanese China 6,909 
Less than $5,000 wo: th: 
Roumania ’ $3,329 a, : $1,200 
Azores... 416 he Salsa in 6 hia eis 272 
Gibraltar..... ee 10 EES eee 200 
Greece...... ; ‘ 548 SE re 779 
Malta....... ae 965 European Turkey...... 210 
European Turke, 1,911 NS 6 nos sia wi a Os 50 
Bermuda... y 131 British Honduras. ..... 273 
British Honduras. ....... 435 Costa Rica............ 48 
Costa Rica. 7 2,602 Guatemala............ 294 
Guatemala... . ‘ 4,312 Nicaragua............. 449 
Honduras... .. ; 110 ss " eee 36 
Nicaragua..... 1,104 Newfoundland. . - 519 
Salvador... 2,108 Jamaica. 333 
Newfoundland ; 958 Trinidad and Tobago... 300 
Jamaica. . 755 Dominica....... sisi 4,315 
Trinidad and To ago 1,445 Dutch West Indies... . . 15 
Dominica. 2,990 British Guiana..... 163 
Dutch West indies 31 Small British Indies 
Haiti.... 125 Possessions.......... 450 
British Guiana... .. 61 “eee 5 iabierad 354 
Paraguay. . 237 Turkey in Seine 4,529 
Venezuela. . 4,950 British Oceania. . = 205 
Smallj British Indies British West Africa 2,153 
Possessions , 589 EE ae : 69 
Hong Kong 660 German Africa......... 860 
Russia in Asia 1,381 cc Vacdkeess : 2,784 
a 1,449 Portugal... . te 1,612 
Turkey in Asia 1,468 Danish West Indies ; 12 
British Oceania 309 French West Indics 250 
British West Africa : 557 Bolivia. . ‘ ; 291 
British East Afiica...... 300 Ecuador. . 3,567 
Egypt....... ee 2,839 Uruguay. ; 1,845 
German Africa. jones 308 Aden.. . : 125 
Portuguese Africa. . 4,523 Straits Settlements... 3,514 


French Africa...... pie 500 
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happened among the lesser customers of American machine 
tools. As an unpleasant feature must be mentioned the 
addition of many countries to that group of markets buy- 
ing below $5,000 worth each, among which are Finland, 
Portugal, Ecuador, Uruguay and the Straits Settlements. 

The trade with individual countries, however, cannot 
be regarded as the only guide for a study of the business 
of the machine-tool industry as indicated by the exports. 
The conditions of the different groups also will have to 
be taken into consideration. In this respect the follow- 
ing figures, showing the development of the exports to 
the different larger units of the world, may be of interest: 


1913 to 1914 1914 to 1915 


Europe....... cones . $10,525,897 $25,129,282 
oe coc eneirie wel 1,472,994 1,969,858 
oa es ane ake ee ea aud 403,943 165,280 
Ee ae hatin ta A Cheol ok ieee en aha atu wr Waal 207 389 538,016 
aie a a ek ats as eh eye can at a 1,363,787 318,011 
ee Nig ale kl Bs da ieahice aieile le 37,349 41w73 


The great sibeanes in the sale to Europe has been no 
surprise to those who know the trend of business; but 
the loss of business to those markets, which by the nature 
of things could not be affected much by the war, although 
no surprise to those who have watched the market during 
that first year of the war, seems to have been avoidable. 
Viewed in buying groups, according to the amount of the 
orders, the first year of the war has increased the pre- 
dominance of the large buying group over the group 
buying below $200,000 worth. The dropping out of 
Germany from among the large buyers has had in- 
fluence at all, as it has been offset by the increasing or- 
ders that came from England and France. Viewing the 
groups with a buying power below $500,000 we find that 
the orders secured in the group from $200,000 to $500,000 
show in its total only a small change. On the other hand, 


that group ranging from $100,000 to $200,000 shows a 
heavy loss. As already explained, this results from a 


reduction in the orders coming from certain countries 
that now help to swell the group of markets buying be- 
tween $50,000 to $100,000 worth. 

So the fact that the exports of machine tools during 
the first year of the war rose from $14,011,359 to $28,- 
162,968 unfortunately is not all a cause for joy, quite 
apart from the fact that 50 per cent. of the increase at 
least has to be set down as the result of unhealthy eco- 


nomic conditions. 


Import oF Macutne Toots Into THE UNITED StTa7Es 

Turning to the import side, figures are given for the 
first time for the year 1914 to 1915. No comparison 
with former years is possible. Also the year is one badly 
suited to the purpose of studying the sources of supply 
for foreign-built machine tools used in this country. 
Germany, Belgium, England and Canada are given as 
the most prominent sources. 

Following are the specified figures: 


Imported from 1914-1915 Imported from 1914-1915 
Austria- “sepered pipes 0 Be re a $1,790 
Belgium. . es ack i 13,470 
France...... : EE ee 25 
Germany...... ie eS i Sere aed 45 
eae : se an &9 

Netherlands... ; 422 Japan. ae . ; 100 
Switzerland........ 2,380 Australia...... : 262 
England. .......: 21,250 British South Africa 61 

Of the countries represented in the foregoing tabula- 
tion only Germany, England, Belgium, Canada, and 


possibly France, can be called sources of supply. The 
total amount was only $160,486. One naturally wonders 
what it will be after the war, and what it might have 
been if the war had not interrupted the trade. 
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Adjustable Limit Gage for 
Munitions Parts 


Shrapnel fuses and the like are extremely exacting as 
regards the dimensions of their component parts. In 
many cases the quantities to be handled run into the 
millions, and the usual types of snap gages, though well 
suited for set-ups and periodical checking of the product 
at the machines, prove extremely slow in handling the 
final inspection. 

In order to gage the overall dimensions, both maxi- 
mum and minimum, of quite an assortment of small parts 
I have found the gage here illustrated most satisfactory. 
For want of a better title we will call it a “bridge” gage. 
To the best of my knowledge it is new in general shop 
use, though I believe the principle is old. 

A small surface plate or any true-surfaced steel or cast- 


iron slab may be used as a platen. Inserted in this are 
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ADJUSTABLE LIMIT GAGE 


two pairs of hollow pillars, slotted to receive a pair of 
thin parallel-sided straight-edges. The distance between 
the surface plate and the straight-edge is controlled by 
the micrometer plugs, the straight-edges being held 
against the plugs by springs. 

It is quite obvious that if the straight edge A is set 
to the maximum and B to the minimum, any part that 
will pass under A and refuse to pass under B will be 
within the limits. 

It is not necessary to go to the refinement of design 
here shown to gain the same ends, as like results can be 
obtained by using merely parallels and size blocks, clamp- 
ing these to the surface plate with C-clamps; but as we 
had a variety of parts, all well within the scope of the 
micrometer plugs, the added expense was more than off- 
set by the ease and accuracy of the setting. 

By arranging the device on a slight incline the parts 
may be rolled or slid down to the “bridges,” and the 
gaging will prove to be extremely accurate. 

Woonsocket, R. I. Joun R. ANDERSON. 


Method of Chucking Work in 
the Dividing Head 


It was required to mill a tongue on 50 turned pieces, 
The pieces were first turned in the 


ae shown at A, Fig. 1. 
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lathe to dimensions B, C, D, EF and then secured in the 
( hucking device seen in Fig. 2. This consists of a tapered 
collet to fit the index head and of a nut bored out to fit 
the pieces. 

A pair of gang or straddle mills was employed for the 
The packing between the cutters was 


The 


milling operation. 
0.099 in., a thousandth more than the dimension A. 
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CHUCKING WORK IN THE DIVIDING HEAD 


table of the miller was adjusted transversely so as to mill 
off one side of the piece to the required depth with the 
Then the piece was run in to its 


proper position between the cutters, the finished side just 


outer side of one cutter. 


clearing the first-mentioned cutter. 

The graduation on the dial of the feed screw Was noted 
to facilitate the operation. This lot of 50 was turned out 
the time, the the 
device, as a previous lot of 10, which had been milled 


in about same including making of 


after much difficulty, due to the pieces jumping out of the 
vise while being milled. WALTER GABRIEL, 


Newark, N. J. 


Pipe-Tap Holder 


The illustrations show a 1-in. solid pipe-tap holder 
we recently designed and made in various sizes. The 
holder is shown at A with the tap G. In the section 


the tap has, for clearness, been removed. 
Our work is such that the taps are required to do very 
heavy duty, and therefore a frequent renewal of the tap 
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HOLDER 


PIPE-TAP 
is necessary. The tap holder was designed to give a posi 
tive drive, prevent the tap from pulling out at reversal 
and afford a rapid means of renewal when worn. 

The body A, 
to fit a magic chuck or hole in a turret. 
are drilled through for the drive pins B. These holes are 
so located as to bring the body of the pin B about 4'y in. 
into the squared shank of the tap C. The holder is then 
returned to the lathe and the hole PY drilled and the 
bottom squared. The two holes for the drive pins B 
The pins B are made of drill rod, 


of machine steel, is first turned all over 
Two 4}-in. holes 


are tapped at one end. 
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hardened and drawn to a dark brown. The tap has two 
grooves ground across opposite flats of the shanks for 
the pins BR. 

With this type of holder various makes of commer- 
cial pipe taps may be used in one holder, as ordinarily 
the hole 7 may be made sufficiently large to accommo- 
date small variations of size in the shanks of the taps. 


Springfield, Mass. Cuarves F. Rogers. 


A Sine Protractor 


The illustration shows a sine protractor that combines 
the accuracy of the sine bar and the usefulness of the 
bevel protractor. 

The checking of an angle with the sine bar requires 
angle and surface plates, height gage and an abundance 


of patience in adjusting correctly. A micrometer is the 


— 





nN 7 300° 
a << 
ye WS 
5 ESSs 
WSS 7 r 
“LS . [o 37 
S . oO 
AS . x" \ 
A S 4 4 a \ 
6 S : : B 
. re me, 
a yu ” tg Nia 
S elle ci 
N Le i it 4 al _ 
N ” A yi Alli 
full 
sil Mm geil 
SSN my) Hl yo 
DQ at ml Pe 
~ aati quite) will Pr eal 
Pi eal 
"ee 
ie “ 
SECTION X-x 
A HANDY COMBINATION OF THE SINE BAR AND 


BEVEL PROTRACTOR 

only requisite for setting the sine protractor. The read- 
diameter of circle 0 + 
diameter of rounded measuring ends. By making the 
calculation can be done mentally from a 


ing would be sine % angle X 


radius 5 in. 
sine table. The protractor may be set with the height 
gage, but in this case the calculation would differ, being 
the same as setting sine bar. 

The base consists of the plates B and C with a spacer D 
of a thickness to allow the blade A to move freely. The 
hinge pin / is tapped to receive the clamping screw F 
with handle G loosely mounted, allowing it to be set 
A V in the base adds mvch to its 
usefuiness and stability. 

The sine protractor is especially suited for setting 


flush when desired. 


lathes, grinding and milling machines or work thereon 
to the proper angle before starting. For setting adjust- 
able plate taper gages it makes expensive master-plug 
The fact that 
1 min. in 5 in. would be 0.0014 in. +4 


gages unnecessary. an angle of 0 deg. 
diameter of ends 
shows that minutes may be accurately split if desirable. 
The micrometer itself furnishes amply fine adjustment 
for closing the blade in the downward direction. 

In order to secure accurate angles on the protractor 
the workmanship must be above reproach. 

Detroit, Mich. LOWELL C. BLoMsTROM. 
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Drill-Press Attachment 


The illustration shows an attachment for a small drill 
press. A steel stud A is machined with one end threaded 
the same as the end of the lathe spindle and with a sim- 

ilar flange, while the 
| body is turned to fit the 


“fh ie 
| rie table arm of the press. 
4 B S ° . 
$2 2 —' A hole is also drilled the 
=F, | } ° : 

Za j same size as the hole 
= B) . 
—# A through the lathe spin- 
Bs A A 7 dle. The drill table 
_—_— THT = a) 
yee ae ff can then be removed, 
— | \q the stud clamped in 

=z ~ » ° 
— ul | |} place of it and a uni- 
44 versal chuck B screwed 

{= 4} on. This attachment 

> SS - ~ .< € , > . 

=2s ‘is a convenient means 


— 


DRILL-PREss ATTACHMENT /0r holding such things 
as washers for drilling 
out, short pieces of shafting for center drilling and the 
like. Long slender rods can also be held for drilling by 
allowing them to extend through the hole in the stud. 
Oakland, Calif. H. H. Parker. 
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Extension for Drawing Board 

Ifaving seen a number of suggestions for arm rests anid 
drawing-table extensions for use when doing work up to 
or hevond the capacity of the drawing board, lam sending 


7| 


Jo su/t Board. 
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EXTENSION FOR DRAWING BOARD 


another one. It is interchangeable on every table, so that 
only a few are needed to accommodate the entire force. 
Elmira, N. Y. R. G. DICKENS. 
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Lubricating the Screw 


are many mechanics that fail to realize the 
amount of friction that occurs when a screw is driven 
in a machine or a tool. is essential that 
the screw be placed home as tightly as possible, lubricant 
is rarely used, and much of the energy employed is 
claimed by the friction that occurs at certain portions of 
the thread. 

If the screw is free-fitting in the hole and a little 
lubricant is put on the thread and under the head if 
there is one, the thrust of the screw will get the major 


rTy 
rhere 


Even when it 


portion of the energy used in driving it home. 
Newark, N. J. GusTavE A. REMACLE. 
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Compound Float for Reamer 


J. B. Murphy’s letter on p. 866, Vol. 44, prompts me 
to offer two other somewhat simpler methods of accom- 
plishing the same result. 

It is evident from the sketches that the commercial] steel 
ball A, Fig. 1, and the round-end column B, Fig, 2, take 
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FIG.2 





COMPOUND FLOAT FOR REAMERS 


the thrust, thus preventing the driving pins C from 
springing the reamer in any direction. The thrust but- 
tons D and E£, Fig. 1, should be made of drill rod, hard- 
ened; ) should be a free fit in the end of the reamer 
shank, so that it will drop out easily, giving access to the 
center for grinding purposes. R. Kk. Rowe. 
Bridgeport, Conn. 
Avoiding Costly Errors in 
Indexing Work 


Your editorial on page 785, Vol. 44, discussing errors 
in indexing work, calls to mind an indexing fixture that 
I designed, which is in constant use at the present time. 
As will be seen in Fig. 1, it is of sturdy construction, 
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take exception to the hole and plunger index, as it is 
not so easy to manufacture accurately, nor does it produce 
so accurate work as the tooth type 
While the hole and plunger gave 
instance, Fig. 2 shows an index that 

The head // is 
removable so that other heads, for special work such as 
The collets P, 


are of course made to suit the work and are kept 


generally employed. 
satisfaction in this 
is preferable. 

secured in the hollow spindle, but is 
that shown in Fig. 3, can be substituted. 
Fig. 1, 
up in position when the work is removed by the spring 
and washer shown. These collets, or jaws, are turned in 
a ring and afterward split into three loose sections, 

If necessary to remove and replace the work, the index 
ing plate should not be keyed on as shown, but would 
have to be fixed in the spindle in such a manner that the 
work, when replaced, could be set correct in the collet and 
the indexing plate locked afterward. 

Surrey, England. Pr. ds 

7 


The Purchasing Agent as a 
Safety Valve 


TOMKINS. 


I have read the communication by H. W. Wolff on 
page 1022, Vol. 44, and I am afraid he is attempting 


to spring a sort of nightmare on us poor machinists, who 
are somewhat bothered by purchasing agents. T must ad 
mit quite candidly that I have never met a purchasing 
agent who was a highly qualified draftsman, designer, 
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FIG.3 




















FIG.2 


SPECIAL INDEXING FIXTURES 


and it has proved very useful. If these fixtures are made 
with indexing plates 7, having the number of indexing 
holes to suit the work, it is impossible for the operator 
to make the mistakes mentioned in the editorial note, 
The main body is made to swivel to any angle, one end 
being graduated. It can be locked at the desired angle 


by the nuts NW, thus greatly increasing the range of work 
Many engineers will 


that can be milled on the fixture. 


screw-machine expert, brass molder, die-casting expert, 
pattern maker, iron molder, metallurgist and foundry 
chemist, accountant and safety valve. Speaking for the 
machine shop, if such a type could be trained and tamed 
(otherwise he would have a his own), it 
would be necessary to be a heavyweight in more ways than 
one, as there would be other obstacles besides hanging on 
to the valve lever. 


business of 
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During the past 20 years I have requisitioned thou- 
sands of dollars’ worth of machine-shop necessities, and 
the best purchasing agent I have met, from the point of 
a well-managed shop and the dividends earned, knew very 
little about the shop and the plant, but could tell you 
at any time, from memory, the state of the metal mar- 
kets of the world. There was no interference with him 
when raw material was required. He neither looked up 
to nor down at any salesman, and personally I never ap- 
preciated his real value until contrasted with my next 
shop and purchasing agent. 

In this shop, some time previous to my arrival, a great 
deal of graft had been practiced. Upon its discovery, 
after a hot few minutes when several individuals were 
unempleyed, the proprietor, to protect himself, took in 
a partner whose sole duties consisted of purchasing every- 
thing required in the works, from twine to platinum 
wire. He had hardly warmed his seat when I arrived 
to assist the firm in making up a decent raachine shop, 
and shopmen, if not purchasing agents, can easily under- 
stand my position. I had no trouble in getting the 
machines I wanted, as these were dealt with by the di- 
rectors acting on my advice and the purchasing agent got 
his instructions direct, but with the furnishings I had a 
very exciting time. 

The first incident occurred when I got my Landis 
grinder. On its arrival I requisitioned 22 ft. 6 in. of 
high-grade special belting for driving the grinding wheel, 
naming a particular make TI could rely on. A few days 
later I received 68 ft. of the lowest-type belting I had 
ever seen. On referring the matter back, I was told it 
was a good job for the firm that they had someone who 
could buy three belts and save money, against my soli- 
tary one belt. I then gave a lecture on “Belting, What 
It Is and What It Isn’t,” and in the end got my special 
brand ordered. 

Matters went on in this way for a few months, during 
which time I had collected nine different makes of mill- 
ing cutters with three different sizes of keyways; five dif- 
erent makes of 14-in. taps requiring four different sizes 
of tap wrenches, and six different makes of twist drills, 
none of which were of the brand I had specified. One 
morning I visited the board room with an armful of these 
specimens and respectfully asked for a rearrangement 
of my salary—the fixed monthly one to be increased, and 
the quarterly one, which fluctuated according to output, 
dropped altogether. I used many arguments, but my 
winning point was the fact that I wanted the toolroom 
attendant to give out a set of taps and a wrench without 
the necessity of looking at them. 

The head of the firm appreciated my view of the matter, 
and from that date until I left, a firm’s name on a requi- 
sition form of mine was quite sufficient to insure the 
order going through, except in very special circumstances. 
Many instances of this sort could be given to show the 
different views of the machine-shop superintendent and 
the purchasing agent. It may be a safety valve on cash 
expended to buy taps in the cheapest market; but if it 
means inferior quality and another size of tap wrench, 
it is more correctly described as a leaky “blowoff cock.” 

The most valuable asset to any firm is honesty and 
loyalty. If the purchasing agent and the shop super- 
intendent have these points well developed, the type sug- 
gested by Mr. Wolff is quite unnecessary. ‘To come nos- 
ing around the shop would, as suggested by Mr. Wolff, 
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undoubtedly create friction, however delicately handled, 
and would operate to the firm’s disadvantage. 

Quite recently I had an experience with a purchasing 
agent which was new to me. Having a small patented 
tool of my own, I wrote a large local firm offering to 
send one on free trial, and in due course the offer was 
accepted and my tool sent. A few days later the pur- 
chasing agent sent me a curious kind of letter pointing 
out that the device was a failure, but that a slight altera- 
tion might make it useful. I asked to be allowed to 
call, and an appointment was made and fulfilled. The 
purchasing agent immediately and quite frankly admitted 
that he knew nothing about the device or what it was 
supposed to do, a confession which made me more anxious 
to serve him if at all possible. I was escorted to the 
works manager, with instructions to report again at the 
agent’s office. To cut the story short, I found that my 
‘ievice, which was intended to shorten the machine stop- 
pages, could not in this case be applied. But the manager 
pointed out that if the handle was shifted it would be 
the very thing wanted. I explained that I could make 
the alteration, and I estimated the machine stop at four 
minutes against the thirty-five then occurring, but it 
would add somewhat to the cost. The manager replied, 
“You must talk that over with Mr. Buyer; I’m saving 
time in here, not money.” 

I returned to the purchasing agent and explained mat- 
ters, making a strong point of saving thirty-one minutes, 
before introducing the extra cost, but the same feeling 
permeated this office: Save time, go ahead. My altera- 
tion proved successful, I got a letter saying it was all 
right and inclosing check against my invoice. This trans- 
action impressed me with the idea that with the right 
man in the stokehold we need not bother much about 
the safety valve. F. P. Terry. 
Belfast, Ireland. 


improved Type of Sine Bar 


1 have read with interest W. G. Groocock’s comment on 
the sine bar on page 77; but I fear he is mistaken about 
the sine bar and its merits being well known, at least in 
this part of the world. Judging from the merits of the 
tool and the publicity it has received in handbooks and 
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BAR 


TYPE OF 


IMPROVED 


periodicals, it is surprising that the sine bar and its uses 
are a mystery to the majority of the tool makers I have 
come in contact with. To date I have never worked in a 
shop nor met a tool maker possessing a sine bar. 

The design of the angle plate and sine bar shown on 
page 77 is very good for such work as may come within 
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the range of the tool. That range is quite limited, how- 
ever, and this fact will militate against such design for 
use on general precision-tool work. Tool makers may be 
called upon to machine or grind angles on pieces of all 
imaginable shapes: therefore the sine bar should be of 
such construction that it can be used universally. 

A piece shaped like A, Fig. 1, could not be located and 
held very readily on Mr. Groocock’s device unless the 
angle plate were turned upside down. And if holes are 
drilled for clamping different jobs, the angle plate will 
soon lose its initial accuracy. 

I employ a plain bar, Fig. 2, with 14-in. buttons 3 in. 
from center to center. With this bar, having the buttons 
on one side only, I may employ any size of angle plate that 
may be desired for a certain job, or the bar may be placed 
upon any part of the angle plate best suited for the work 
at hand. 

When setting the bar, Fig. 3, I first determine which 
size of parallel block will raise the first button to about 
the right height and place it under the button. Knowing 
the dimension of this block, I set my plain slide gage to 
the other required dimension and place it under the other 
button of the bar. With the bar thus located, I can easily 
clamp to the angleplate and proceed with further 
operations. Gustave A. REMACLE. 

Newark, N. J. 
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Taper-Shank Drills 


I have read with interest the articles on pages 554, 
870 and 1090, Vol. 44, in regard to taper-shank drills. 

I quite agree with S. H. Cox that the twist-drill manu- 
facturers have been progressive. I remember drills with 
large taper shanks, made by an American manufacturer, 
which were in use in a shop near here about six years 
ago. These drills were a standard production and were 
purchased on account of the continual breakage of tangs 
on drills having small taper shanks. 

I do not see, with A. P. Moore, that the extra steel 
is turned to waste, but he mentions only the larger-size 
drills. I do not think there is so much trouble with 
these as there is with drills usually supplied with the 
No. 1 taper shank. 

It would perhaps be interesting to hear some experi- 
ence with this difficulty. I am well aware that many de- 
vices have been brought out to use up broken tang drills, 
some being very effective too. I think that on drills 
having No. 1 taper shanks, even with well-fitted sockets, 
there is likely to be trouble. On drills 8g in. in diameter 
and under I prefer the larger shanks. J. H. Davis. 

Wembley, England. 


Using Dynamite 


There was an inquiry recently concerning the use of 
dynamite to remove die keys in drop-hammers. While 
I have never used dynamite for that particular job, I 
have often used it to remove broken shafts from gears 
and other similar work. 

We sometimes have large steel gears or drums come into 
the shop with the shafts broken. We first try to remove 
the shaft with the hydraulic press, but if it does not 
start after one or two attempts, we resort to powder. 
The whole thing is rolled out into the vacant space in 
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front of the shop and far enough from any building so 
that the concussion will not and the 
gear blocked up if possible so that the charge can be put 
on the end of the shaft and blow downward. Then the 
sticks of dynamite are broken up so that they can easily 
be piled on the shaft and covered with a piece ot wet 
About 2 ft. of ordinary fuse is attached and the 


break windows, 


burlap. 
charge fired. 

One type that we often start this way is a large cast- 
steel gear with a 5-in. shaft that usually breaks close to 
the hub. As it is necessary to shrink this gear the 
shaft with more than the ordinary allowance, it is hardly 
ever possible to remove the broken piece with the hy- 
draulic press. So we block the up as solidly as 
possible with timbers, and use four sticks of 40 per cent. 
powder on the end of the shaft. Occasionally a second 
shot is necessary, but usually the first explosion moves the 
shaft about 14 in. in the hub and it is pushed easily the 


on 


gear 


rest of the way with the press. 

It must remembered that the 
probably will crush the shaft a little and cause it to 
bulge slightly 1 in. or 114 in. from the point of contact. 
If the shaft happens to be the same size for its whole 
length, this bulging part will have to be reduced before 
Another thing to remember, 


be force of the blow 


it can pass through the hub. 

if the gear is keyed, is which way the key tapers, so that 

it will not be forced the wrong way and the gear conse- 

quently broken. Ek. W. Wrieey. 
Seattle, Wash. 


Oiling the Lathe Apron 


Mr. Vol. 45, to put 
an oil-distributing reservoir in the carriage of the lathe, 
is quite similar to the oiling plan that has been used by 


Davis’ suggestion on page 120, 


the Lodge & Shipley Machine Tool Co. for a number 
of years. 
The accompanying illustration shows the Lodge & 


Shipley apron. The oil reservoir is in the top of the 


back plate on the apron instead of in the carriage. A 

















SHOWING ARRANGEMENT OF 


OIL RESERVOIR 


LATHE OPEN, 


single oil hole in the top of the carriage communicates 
with this reservoir, and through it the reservoir is filled. 
From ‘the reservoir five oil tubes lead to the bearings in 
the back plate of the apron. Thus the one central oiling 
station distributes oil to all bearings in the back plate 
of the double-walled apron. The bearings in the front 
are oiled from oil tubes on the 
Cincinnati, Ohio. 


outside. 


Henry M. Woon. 








44 AMERICAN 


Limits in Cylinder Boring 


To answer the question asked by Robert Newcomb 
on page 206, IT would state that the limits in cylinder 
boring are influenced by three factors—moulding, design 
and the These will be taken up 
separately. 

It is well known that ihe more nearly true and straight 
the cored hole is, the less the distortion and springing 
of metal due to cutting of tools. To get a true, straight 
core, a cast-iron core box should be used. This box should 
he made to proper dimensions as to allowance for machin- 
ing. Next, a substantial core barrel that fits its flask 
and also cast-iron flasks should be provided. The flasks 
should be bored to fit the core barrels, and the core-barrel 
ends should be machined to fit the flask. This may seem 
superfluous and expensive, but practical experience has 
shown otherwise. If good core materials are selected and 
properly baked, a first-class foundry job is the result. 

Regarding the design, all clamping surfaces should 
have clamping bosses or be provided with them. The 
object of this is to prevent turning and lateral move- 
ment due to pressure of cutting tools. This matter is 


machining process. 


very important, 

Now as to the machining process: Cylinders are 
bored by three methods, depending on the quantity— 
lathe, boring and turning mills, and boring machine with 
boring bar having cutter heads. It is the latter to which 
reference is made. 

The cylinder should be placed in a massive fixture 
that will not show any distortion from clamping or 
tool pressure, care being taken that its clampings or 
bosses perform the duty intended. Two cuts should be 
taken through the evlinder, one roughing and one finish- 
ing. The cutter heads should be heavy, so as to prevent 
any springing, and should also be ground on an arbor 
to roughing and finishing dimensions. For best results 
with the finishing cutter the blades should be set at an 
angle of 5 deg., cutting right-hand spiral in feeding. 
One thing must not be forgotten, and that is that when 
the roughing cut is finished, all clamps must be loosened 
so that pinching or distortion, which always occurs, may 
he relieved and the evlinder checked for truing to dimen- 
sions. If yy or */,, in. is allowed for finish, no fear 
need be felt as to cleaning up. 

Speaking of limits for the diameter and variation in 
roundness, and taper of bore: Perfection in cylinder 
boring is an impossibility. I have made a hobby of 
calipering all new cylinders of different makers for years 
and have never run across a true cylinder, as there is 
always some variation. Variation in roundness is caused 
by two things—clamping pressure while boring, or ex- 
pansion of the cylinder during the machining operation. 
Taper of bore is caused by the boring tool being cold 
when starting and its travel and expansion during cut- 
ting, the degree of taper depending on the hardness of 
the iron and the speed and feed of the tool. The higher 
the speed and feed the more the expansion, hard iron 
heating more than soft. A taper bore is an advantage 
in gas-engine cylinders. The finish cut should always be 
started in the combustion end on single-acting cylinders. 

The limits plus or minus standard size for 3 to 7% 
in. can easily be held at 114 thousandths, for both round- 
ness and taper, as a maximum on reamed cylinders. On 
8 to 12 in., 2 thousandths for bore and taper; from 13 
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3 thousandths for variation in bore and taper. 
The 
cylinders were for gas engines, steam engines and air 
compressors. For the latter the cylinders were used on 
350 to 450 Ib. pressure, so that a good job was required. 
The limits were kept the same on all classes. 

As to variation on high-speed and low-speed engines, 
I should say that the high-speed engines require closer 
work or there will be trouble. ‘Phere is no variation 
for horizontal or vertical engines. I had that forcibly 
impressed upon me a short time ago. Some vertical- 
engine cylinders were rebored at a local repair shop, and 
the pistons were made so that they just fitted without 
any sliding allowance. In one week the cylinders were 
all scored and had to be rebored. 

For the piston limits I recommend minus 10 thousandths 


to 22 in., 
This is actual experience with reputable concerns. 


variation on steam cylinders from 9 in. to 14 in. On 
gas-engine pistons no variation is allowed below the 


standard schedule size. Gas-engine piston-fit allowances 

are determined experimentally, due to expansion. The 

usual trial allowance is 4% thousandth for every inch of 

diameter to 14 in. G. STROM. 
Brooklyn, N. Y. 


A recent inquiry by Robert Newcomb, page 206, con- 
cerning allowances between piston and cylinder, prompts 
me to state that as the result of considerable experience 
the old rule, “Make the body of the piston one more 
thousandth loose than there are inches in the bore of 
the cylinder, and taper the piston over the ring grooves 
to the closed end the same amount,” has proved a safe 
one to go by. 

Briefly speaking, the question is, How much will the 
piston expand when heated up to working temperature ? 
The conditions governing this are: The quality of iron 
used in the casting ; presence of the machining strain in the 
finished piston; design of the piston and compression. 
and fuel used. 

No matter how true and round the piston is when cold, 
I have always found that under working conditions it 
will expand and go out of round, the internal ribs affect- 
ing the expansion to a marked degree, and it will show 
high spots when removed after being run on test a while. 

Compression, fuel and mixture do not make an ap- 
preciable difference in the smaller-sized pistons, as the 
expansion due to a few more degrees of heat is usually 
negligible. 

Annealing pistons before final machining will help 
in allowing a closer initial fit in the cylinder, or failing 
that, seasoning after roughing out all over the machined 
faces. Oil grooves are better milled than chipped by hand, 
and in all finishing operations extreme care should be taken 
not to spring the castings. 

The foregoing rule has been used successfully for 
pistons from 41% in, to 20 in. in diameter on horizontal 
single-acting gas and gasoline engines. The taper is 
usually compromised by making the collars between the 
rings decrease in diameter in proportion to their number 
and the allowance made. 

In the final analysis the allowance when making parts 
up in quantities is best determined experimentally, as 
the rib design may hold the piston in a certain shape 
whereas by changing the arrangement of the ribs the 
expansion might be more nearly uniform. 

Ironton, Ohio. R. V. Hvtcurnson. 
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The Care of Leather Belting in 
Shop Service 


SPECIAL 





SY NOPSIS—The final low cost and dependabu- 
ity in service of leather belting cannot be obtained 
except through intelligent installation and careful 
upkeep. Factors that enter into this part of belt- 
ing practice are: Regular inspections, cleaning and 
dressing, maintaining proper tensions, using suil- 
able lacings and fastenings and reclaiming used 


belting. 





When leather belting of good quality has been secured 
from a reliable source and careful inspection has shown 
its worth, two important steps have been taken toward 
low ultimate cost and dependability of service; but unless 
proper care is exercised in its installation and upkeep, 
much of this advantage will be lost and the final result 
be far from satisfactory. 

Longer Life—In normal times first-quality leather 
belting is worth about $1 a pound and at present about 
$1.50. At the latter price a 3-in. single belt 25 ft. long 
represents an investment of over $15; and a 6-in. double, 
over $60. In any shop the total investment is appreci- 
able, and in some of the large ones it exceeds $250,000. 
A similar amount of property in any other form is usu- 
ally well cared for, but in most plants the belting is apt 
to receive less attention than any other part of the equip- 
ment. Usual practice is to do nothing until trouble 
develops. Few factory executives appreciate that good 
belting running under favorable conditions will last 
many years. Under ordinary conditions belts do not wear 
out; they are destroyed by abuse and neglect. It is 
entirely feasible to double and triple the life of most 
belts by reasonable care in service. 

Low Cost of Upkeep—The historic investigation of the 
late Frederick W. Taylor, covering a period of nine years 
in a steel-works machine shop, clearly demonstrated that 
the most important item in the cost of power transmis- 
sion by leather belting was loss of production due to belt 
failures. By the adoption of systematic inspection, 
periodical dressing and lower tensions, carefully main- 
tained, he was able to reduce interruptions to manufac- 
ture from five per year to one in sixteen months. At the 
same time the cost per belt per year, including first cost 
and maintenance, was reduced 15 per cent. 

Better Service—Another factor in satisfactory belt 
service which does not receive the attention its import- 
ance warrants is loss of power and prodaction through 
excessive slip. Pulley friction may be reduced below the 
economical point, due to belt stretch or to loss of grip- 
ping power when the belt becomes dry, long before the 
belt siips perceptibly. During this period the machine 
slows down gradually and yet consumes. more power than 
it should. Regular inspection wil! discover this tendency 
before it becomes serious, and the remedy is easily applied. 

Cempetent Supervision—The first step in the proper 
care of belting is to centralize responsibility for its up- 
keep. It is poor policy to allow machine operators to 


install and maintain their own drives or, on the other 
hand, to trust these duties to unskilled men without com- 


CORRESPONDENCE 


petent supervision. One man, trained for the work, 
should be given entire responsibility and held accountable 
for results. He should understand thoroughly the vir- 
tues and the limitations of the material with which he 
deals and be resourceful in adapting it to the varving 
requirements of the equipment he serves. Other essen- 
tials are open-mindedness, keenness of observation and 
A man ol 
the foreman type who has graduated from a belt factor) 


into the service department usually has the right foun- 


firmness in the enforcement of good practice. 


dation. Such assistance as he may need may come from 
the common labor class. 


with the necessary equipment and full authority, will 


An organization of this kind, 


amply justify its cost. 


PROPER INSTALLATION OF LEATHER BELTING 


The chief 
conditions are abrasion, mineral oil, heat and overloads. 


enemies of leather belting under ordinar 
They should be eliminated as far as possible when the 
drive is installed and the conditions kept up to this stand- 
The reason for the 
very common neglect to take these precautions is that 
any one factor detrimental to long life and good service 
is in itself apparently a trifling matter. Only those 
accustomed to handling leather appreciate how easily it 
may be injured and how well it repays good care. 

Very many belts are brought to an untimely end by 


ard afterward by frequent inspection. 


being allowed to rub against belt shifters, hangers, posts 
and machine frames. The result is fraved edges from 
start and the belt. 
Even before this can happen, the heat generated by the 
friction may burn the leather or open up cemented joints, 
Even more frequently, perhaps, are belts permitted to 


which cracks ma\ ultimately destroy 


overrun the pulleys on one side, setting up severe strains 
When this 
occurs, the pulleys are usually found out of line or not 
parallel. If the pulleys are correct, the belt is at fault 
and should be rejected. The use of pulleys 25 per cent. 
w'der than the belt will lessen this evil considerably. 

Mineral oil destroys leather much as it does rubber, 
Lut less rapidly. Every effort within reason should be 
made to prevent lubricating oil from reaching the belt; 
and where this is not feasible, frequent cleaning is neces- 
sary, as outlined later. 

Oak-tanned leather becomes brittle and 
subjected to a temperature of 200 deg. F. 
Where slip is not excessive and metal pulleys are used, 
the heat is conducted away fast enough to protect the 
belt, unless the surrounding atmosphere is very hot. Pul- 
ieys of wood or other nonconductors are more severe on 
the belt. 
leathers will stand 400 deg. F. 
where slip cannot be eliminated, as on reversing planer 
drives. 

A belt that shows signs of being overloaded, by stretch- 
ing rapidly or slipping when under proper tension, should 
receive immediate attention. The best remedy is a higher 
belt speed, obtained by using larger pulleys at both ends. 
A velocity of 4,000 ft. per min. is not execessive, but above 


in the fibers where they pass over the edge. 


lifeless when 


less 


or even 


Chrome and several other specially tanned 
and will give better results 
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this point the belt has a shorter life. If the speed cannot 
he increased, a wider belt will be beneficial. Double belts 
should be used only where necessary, especially on verti- 
cal drives. 

Regular Inspection—The best way to cure belt troubles 
is to prevent them. Each drive should be inspected as 
often as experience indicates is necessary to prevent 
injury to or failure of the belt. Inspection while running 
will determine whether the belt is rubbing against any- 
thing, whether it is running true on the pulleys or is 
slipping. Inspection while idle should cover dryness, 
oiliness, weakness at the lacing or cemented joints and 
too much or too little tension. All repairs should be 
made promptly outside working hours, so as not to inter- 
fere with production. Small defects rapidly become 
“a stitch in time” is nowhere more valuable 
than in the care of belting. 


worse, and 


CLEANING AND Dressing LEATHER BELTING 


During manufacture about 8 per cent. of animal grease 
is worked into the leather to lubricate the fibers and pro- 
mote pliability. On belting for general use, a second 
application is desirable before shipment, bringing the 
total grease content up to 12 or 15 per cent. This is not 
done by the manufacturer unless requested, but is advised 
by the makers and, as a rule, no extra charge is made. 
Such belting will hug the pulley well from the start, will 
remain pliable longer and is fairly well protected against 
moisture, oil, fumes and other destructive agents. This 
also means that it will be much less affected by humidity 
changes than undressed belting. 

This grease, however, gradually works out and must be 
replaced. All belts need regreasing once in six months. 
and those exposed to heat, dust, oil or moisture should 
receive this treatment at more frequent intervals. All 
dirt should be wiped off with a cloth or cotton waste 
dampened with water. In some cases a thorough scrap- 
ing may be necessary to remove a heavy coating. Oly 
belts may be degreased by washing with naphtha, gasoline 
or carbon tetrachloride. Those completely saturated 
should be removed from the pulleys and immersed in sol- 
vent for several hours or packed in sawdust over night 

Dressing should be applied lightly to the grain side of 
single belts and to both sides of double belts. The appli- 
cation should be repeated if necessary to produce a soft, 
mellow condition of the leather. Any more than this wil! 
cause slippage on the pulleys. 

The best dressing is that used in the original currying, 
a mixture of acidless tallow and cod-liver oil in equal 
proportions. The oil is heated to 110 deg. F. and the 
tallow added slowly. Unless carefully mixed, curdling 
will take place. Application to the belt should be made 
while hot, and several hours allowed for good penetration. 
Small firms may purchase a reliable dressing from any 
reputable belt manufacturer. Many injurious dressings 
are being exploited by irresponsible concerns, and caution 
is necessary in choosing a dressing of unknown composi- 
tion. Most of them show good results for a time; but if 
they contain injurious ingredients, the belt will be de- 
stroyed prematurely. In a large plant this would mean 
a heavy loss, and no dressing should be used on a large 
scale until it has been thoroughly tested. 

All sticky dressings should be avoided. <A belt that 
will not pull its load when properly greased is too small 
for the job or is running too slowly. 
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The theory of power transmission by leather belting has 
received much attention and is well understood. Carl 
G. Barth’s paper before the American Society of Mechan- 
ical Engineers (No. 1230, 1909) is a splendid exposition 
of the whole subject. He presents charts and a slide-rule 
for the application of his formulas and describes the 
equipment necessary to establish and maintain the ten- 
sions he recommends. The distinctive features of the 
Barth system of belt maintenance’ are that he follows 
Taylor in advocating larger belts and lighter tensions 
than those commonly employed and uses a card index for 
each belt, on which are recorded the data necessary to 
install and maintain it, as well as the date, nature and 
cost of all repairs. From these cards periodical inspec- 
tion is directed and standard conditions maintained. The 
extra investment required and the considerable labor 
involved in the establishment and maintenance of this 
system have prevented its general adoption, but it is 
giving satisfactory results in a number of well-conducted 
establishments. 

In factories where the individual workman is given 
some degree of initiative, which is the case in most small 
shops, the following method has been successful. When 
a new belt is installed, a piece, say 6 in. long, is inserted 
between the ends of the belt proper with some form of 
lacing which can readily be taken apart. The operator is 
furnished with additional pieces 5, 4 and 3 in. long, laced 
at both ends and ready for insertion in place of the next 
longer piece when the belt needs taking up. After the 
3-in. piece becomes too small, the belt is shortened and 
the 6-in. piece reinstalled. In locations where atmos- 
pheric humidity changes are frequent and severe, this 
method makes it possible to compensate easily and 
quickly for the corresponding belt stretch and shrinkage. 


Be_t LACING AND FASTENINGS 


The best way to install a belt is to make it endless with 
a cemented joint, provided the inevitable stretch can 
readily be taken up with an idler, an adjustable counter- 
shaft or other means. Endless belts should always be 
used on important motor drives, precision lathes, grinders 
and in general on all light, high-speed machinery where 
vibration is undesirable. In many cases, however, end- 
less belts give endless trouble, chiefly due to the difficulty 
of arranging adequate take-up for slack. Some form of 
belt lacing must be used for the majority of drives. 

The market offers a wide choice of fastenings, both 
leather and metal. Many of them are excellent for cer- 
tain purposes, but none are suitable for universal appli- 
cation. The well-known rawhide lace is rapidly yielding 
to stronger and more lasting leather competitors, such 
as the chrome and oil tannages, as well as to the numer- 
ous forms of metallic fastenings. Whatever lacing is 
determined by experiment to be best adapted for a par- 
ticular kind of drive, it is important that more care be 
taken in its application than is usually the case. Nor 
should its replacement be deferred until failure occurs. 

Reclamation of Old Belting—Many belts supposedly 
worn out are still useful if- intelligently treated. All 
dirt should be scraped off, the grease dissolved out, frayed 
edges trimmed, joints repaired and new grease applied. 
Even if this treatment does not renew its usefulness for 
the drive on which it was originally installed, frequently 
such a belt will give satisfactory service under less severe 
conditions. 
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Congress as an Industrial 
Brakeman 


Congress has given a tightening twist to the brakes 
of industry by declaring for inefficiency in Government 
plants. Federal money cannot be spent in Government 
shops for time studies or for the paying of bonuses or 
premiums. The premium is taken off effective work and 
tacked onto inefficiency. 

Both the trade and the technical press have hammered 
away at this question ; letter after letter has been written 
to congressmen, and a delegation of manufacturers visited 
President Wilson and laid the matter before him. All 
to no purpose! 

The organization whose members know most about 
modern industrial management is the American Society 
of Mechanical Engineers. What a pity that this society 
could not in some way influence the course of legisla- 
tion! What a pity that congressional committees could 
not refer a question of this kind to such a society and then 
vote in accordance with the information given. 

With great wisdom the men who founded the Amer- 
ican Society of Mechanical Engineers so framed the con- 
stitution that the organization as a whole cannot express 
its opinion on political or commercial matters. But the 
society has profoundly influenced some legislation, as 
shown by the boiler license and inspection laws that have 
been enacted in various states since its code was com- 
pleted. It is probable that the real influence is greater 
through this indirect means than it would be if an at- 
tempt were made to indorse or condemn a bit of projected 
legislation. 

But it is still regrettable that the opinion of the society 
concerning this great subject of industrial management 
could not have been brought to the knowledge of the sena- 
tors and representatives at Washington in such a way that 
they would have known where truth and progress lie. 

- 


Cost System for Manufacturers 


Under date of July 1, the Federal Trade Commission 
has issued a pamphlet entitled “Fundamentals of a Cost 
System for Manufacturers.” The purpose is set forth 
as follows: “It is a fact too little realized that an ac- 
curate determination of costs is fundamentally related 
to manufacturing efficiency. More and more concerns are 
joining the ranks of those who realize the necessity of 
knowing accurately their costs of manufacturing and sell- 
ing. Every business man who joins in this work can feel 
that he is doing his part toward the improvement of 
business conditions generally, and his own business con- 
ditions in particular. This bulletin has been prepared 
with a view to aiding the campaign of education by ex- 
plaining what a cost system is, how it operates, the re- 
sults obtained, and the benefits to be derived from its 
operation.” 


There is much that is good in its 31 pages. In one 


particular it advocates a practice that is ahead of that 
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found in the average shop; but take it all in all, the 
viewpoint is some 10 years behind the times. The Amer- 
ican Machinist says this reluctantly, for it has a keen 
appreciation of the advantages that might grow from a 
uniform method of determining shop costs. Were such 
a system universally adopted, wild bidding would be prac- 
tically eliminated, losses would be forestalled, and busi- 
ness would be on a It is possible that 
the position taken in this pamphlet is the only one that 
can be advocated for the small manufacturer. But meas- 
ured by the best that we know, there are a number of 
points to which objection can be legitimately raised. 

What is a cost system for? The pamphlet says: “The 
prime object of a cost system is to determine costs, to 
analyze and compare them, and to use them as a basis for 
making prices. But the uses and advantages go farther. 
A manufacturer from reliable records is able to make 
clearer and more intelligent statements to his bank and 
thereby obtain a larger line of credit than he could with- 
out them.” If the prime object of a cost system is to 
furnish a basis for making prices, then prices must be 
fixed by costs. This matter was discussed on page 81 
of Volume 44, and the conclusion was reached that in 
the machine-building field, at least, prices are not set 
by costs, but are fixed by competitors’ prices, the con- 
dition of the market, what the traffic can bear, ete. The 
reasons for finding costs were given as “to control costs; 
to govern policy; to set prices.” 

The Federal Trade Commission has lost sight of the 
first two and, by the way, the two most important reasons. 
Not a word is said about employing the cost system as a 
means to control costs when they are in the making. Ap- 
parently the only use that is foreseen for the system and 
its records is to supply facts in statistical form. That 
is, costs have been viewed as history, not as living in- 
formation that can serve to control the work of the factory 
as it is being done. 

But there is even a more advanced view in regard to 
cost keeping than the one which says that the cost system 
should control costs. This newer thought is that costs are 
merely a byproduct. The all-important thing in a manu- 
facturing plant is production. That is what a shop ex- 
ists for. But properly organized and managed, there is 
some method of controlling production, one that turns 
out specified articles in an economical manner to meet 
promised dates of shipment. 

The records that flow in from the shop concerning jobs, 
men’s time and the like are planned primarily to give 
production control. This is their first and prime fune- 
tion. A secondary function is to supply information in 
regard to labor costs and machine utilization. In a 
similar fashion a secondary function of storekeeping is to 
supply information in regard to the cost of material. 
But both of these functions are subservient to the prin- 
cipal or prime function. 

Thus it can be truly said that costs are merely a by- 
product of a properly worked-out and organized produc- 


sounder basis. 
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tion system. But no suggestion of this important truth 
can be found in the pamphlet under consideration. 


The viewpoint taken by the commission leads to minor 


of the advocated plan that can be questioned. 
8 in discussing “The Job Cost System” a tabu- 


features 
On page 


lation is given of the information needed on the factory 


form. Nothing is said as to the “how” of the job. Yet 
this “how” is a most important matter in production. 


Again on page 9 in discussing the storeroom nothmg 
is said about establishing means for checking the stock- 
ledger cards, nor for separating material of an old lot 
from that which has just been received, nor for providing 
mechanical means for indicating when a new order should 
be placed. These three factors are of the greatest im- 
portance in a successful stock-keeping system. 

In contrast, the discussion of overhead expense, de- 
preciation, interest and distribution of overhead charges 
is excellent. The recommendation in regard to charging 
interest on “ i 


mended that where interest on the investment is treated 


investments is as follows: recom- 
as an item of cost, the interest charged to the goods on 
hand be eliminated from that in 
preparing profit and loss statements the amount of the 


inventory values, and 
interest charged to cost during the period be returned 


to ‘Income’ under the ‘Interest on 
Investment.’ ” 

Another positive recommendation is in favor of the 
machine-hour rate for apportioning overhead expense. 
The item reads: “Another method, and the one that is 
recognized by the majority of manufacturers and ac- 
‘Pro- 


specific caption 


countants as the standard, is what is known as the 
ductive-hour Method. In a plant where practically all 
the labor is hand labor, the 
the total hours divided into 
vive a rate per hour, which rate multiplied by the hours 
spent on a job gives the overhead expense chargeable to 
that job. In a plant where machines are the producing 
unit, the distribution must be on a basis of the machine- 
hour, and the same method is pursued as in the case of 
the man-hour.” 

The American Machinist does not by any means wish 
to be thought of as condemning this cost system. If it has 
any influence in establishing uniform costs among small 
machine shops, the efforts and expense that have gone into 
the preparation of the pamphlet have been well spent 
indeed. But when this bulletin is read and considered, 
it must be remembered that it is the product of a cost 
accountant, not of a factory engineer. It is more than 
likely that cost accountancy will be rewritten during the 
next decade by engineers who are interested in the prime 
function of a manufacturing plant—production—as op- 
posed to accountants, whose job it is to supply statistics 
to the financier. 


man-hour is the basis and 
the total overhead expense 


— 
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Shop Power Tests as an Aid 
to Economy 


The power required to drive the average machine tool, 
ranging in value from approximately 2 to 3 per cent. of 
the total cost of its production, does not form a very 
attractive field for cost reductions, because of the rela- 
tively low proportion to the total expense in its operation, 
It is of course important to have the various machine 
tools in the shop driven by motors of sufficient size and 


with the proper characteristics to permit the work to be 
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done at advantageous speeds-and without those losses 
which occur when the most economical speeds cannot 
be obtained either because of lack of adequate speed grada- 
tions or through an insufficiency of torque at certain parts 
of the operating cycle. 

To have motors, on the one hand, too small to realize 
the possible advantages or, on the other hand, larger than 
necessary for their realization means the introduction of 
First, the motor of insufficient capacity limits 
the operator in the amount of work he is capable of 
turning out; second, the motor of a size larger than nec- 
essary usually means that it cannot be operated at a point 
of maximum efficiency; further, its first cost and the 
interest and depreciation charges against it are larger 
than they ought to be for the machine tool in question. 
These reasons make it important to use intelligent ways 
and means for a determination of the correct size and 
tvpe of motor when making the initial purchase. In 
those cases where a motor has been installed without due 
regard to its size and type as related to the machine too! 
with which it is to be used it is equally important 
to have a way of testing the motor under operating 


le SSCS, 


conditions. 

In the latter instance, typified by shops where motors 
have been installed for some years, or in cases where 
operations are involved concerning which little is known 
in advance of the power requirements of the different 
parts of the operating cycle, the graphic electrical meas- 
uring instruments may be employed for a ready deter- 
mination of these requirements. Instruments of the 
graphic type have been perfected to a marked degree 
during the past few years, and one of the chief advan- 
tages claimed for them by designers and manufactirers 
is in tests of just this kind on the motors used for ma- 
chine-tool drives. 

While tests on motors for insufficient or over-capacity, 
as just outlined, are naturally valuable, they can hardly be 
placed in the same class of importance with the corre- 
sponding tests, which are becoming more and more com- 
mon, whereby the cycles of a given machine tool may be 
analyzed in detail. In a planer, for example, a single 
cycle includes a cutting stroke, braking to bring the table 
to rest, acceleration in the reverse direction, a return 
stroke, braking on the return to bring the table to rest, 
and finally acceleration again up to the speed of the new 
cutting stroke. These six elements of the cycle may 
introduce sources of loss if any or all involve more time 
than necessary. 

A planer cycle, if run off by means of a graphic am- 
meter connected into the driving-motor circuit, indicates 
in excellent shape each of the cycle elements and _per- 
mits an analysis to be made of the way in which the 
machine is being handled. In other words, the graphic 
instrument gives a visible picture of the operation, which 
can hardly be obtained by any other means. Taking such 
a chart as a basis, it is readily possible to modify the 
speeds of given parts of the cycle so as to reduce the 
unnecessary time taken for such parts. Or in case the 
chart shows that the time consumed by the machine is 
as low as permitted by the capacity of the motor, the 
characteristics of the motor may be investigated, and a 
new motor better fitted to the job can be installed. 

This is an important matter in any shop where an 
effort is being made to run the plant efficiently and in- 
telligently. 
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Shop Equipment News 
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Balancing Washer In Fig. 2 the cover has been removed. The upper belt 
vs ; , : : \.) guide is provided with a sliding bearing on the ove! 
Phe balancing washer shown is intended for quickly orm bracket. as at A. which relieves the fulerum stud 
balancing polishing wheels. For this purpose it is placed 


so that the heavy end counterbalances the off-center weight 


of the wheel. This does away with the practice of tacking 1i-| 
pieces of lead on the sides of the wheel or driving in ria. : a IT 








Pei eam aft t! 
Cir iil isle 


BALANCING WASHER 





pieces of metal or nails. Special clamping washers are 
used to retain the balancing washer in position on the 














arbor. 

For determining the balance of the wheel before placing 
it on the machine arbor, a special balancing mandrel 
and adjustable balancing ways are used. Any number of 
wheels may be balanced and then marked for the washer 











position, so as to be quickly set on the machine arbor. 
These washers are made by the Munning-Loeb Co., 
Matawan, N. J. 





























8 
Improved Planer Belt Shifter ae a 
nm ae : Es 
rhe planer belt-shifting mechanism here shown is an 
improved form of that previously used by the Cincinnati ain oF 
Ile oY ‘ ine} ati j § 2 ao Ss Sts 
Planer Co., Cincinnati, Ohio, and thorough shop test ric.4.\RTAILS OF OVERARM AND BRACKE? 


have proved its worth. A general view of the device is 
given in Fig. 1. The shifting cam is entirely inclosed by from the downward pressure of the belt, thereby prolong 


a cover bolted to the overhanging arm, which eliminates ing the life of this important part. A drip pan is 
belt scrapings, grit and the accumulation of dirt usually fastened underneath the overarm bracket so as to catch 


found on top of the shifting mechanism of the planer. the oil usually found dripping from the cam or parts 





FIG. 1. IMPROVED PLANER BELT SHIFTER FIG. 2. SHIFTER WITH CAM COVER REMOVED 
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above the pulleys. This pan keeps the belts bone dry 
and at the highest efficiency. 

A feature, shown in detail in Fig. 3, is the placing of 
the loose pulley on a stationary bushing set into the lower 
end of the overarm. The end of the shaft revolves in 
this bushing as in an ordinary bearing. This does away 
with the objectionable arrangement of having the shaft 
revolve one way at high speed at the same time that the 
loose pulley revolves on it at high speed in an opposite 
direction, resulting in an addition of the two speeds and 
consequently greater wear, 


Multiple Drilling Machine 
The machine shown was designed especially by the 
Langelier Manufacturing Co., for 
drilling at one operation twelve Y4-in. oil holes in the 
outer Willys-Overland Another 
machine was also built to drill four Y-in. holes in the 


Providence, R. - 


sleeve of a motor. 

















MACHINE 


2,500 r.p.m.; 
4x6 ft.; 


MULTIPLE-SPINDLE DRILLING 


holes; drilling speed, 


twelve \-in. 
446 r.p.m.; floor space, 


Capacity, 
pulley speed, 


tight and loose 
weight, 3,500 Ib. 


inner sleeve. The machines are identical except that 
one has twelve and the other four drilling spindles. 

The sleeves are held and located in their drilling posi- 
tion in the machines by an internal expanding arbor 
mounted in a tailstock and sliding upon ways in line 
with the axis of the machine. 

The expanding arbor is opened and closed automatically 
by compressed air. The construction consists of a split 
sleeve attached directly to the piston of the compressed- 
air cylinder. Inside of the sleeve is a fixed arbor with a 
tapered end attached to the cylinder head. A slight travel 
of the sleeve upon the tapered portion of the fixed arbor 
will cause the sleeve to expand and hold the work firmly. 
Excess movement is avoided by a stop collar on the sleeve 
and tapered arbor. 

The air io the cylinder is controlled by a small piston 
valve placed on the tailstock at the rear and is operated 
by contact with a fixed stop on the tailstock slide. 


The * outside rough-turned as usual. 
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tailstock is shown in its outer or loading position by the 
handwheel at the front. The drilling position is obtained 
by the sleeves to be drilled coming in contact with a stop 
located inside of the drill jig. This stop can be adjusted 
at the left end of the machine. The tailstock is also 
automatically located when in its drilling position and is 
unlocked by the foot pedai shown at the front of bed. 
The lock is adjustable and can be set to suit the drilling 
position. 

The drilling heads are located radially 90 deg. apart 
upon a circular faceplate mounted upon a column 
attached to the bed. The drilling spindles are driven 
by spiral gears, the drivers extending to the rear and 
having pulleys on their ends. The spiral thrust of both 
the drilling spindle and the driving shell is taken up 
by ball thrust bearings. The drilling feed of the spindles 
is operated by the handwheel at the right. It has a 
spur-gear connection to a rim gear located inside and 
concentrically to the faceplate. The rim gear carries a 
segment feed cam for each head that has roll contact 
with the feed yokes of each drilling head. The yokes 
have a clamp connection to the sleeve on the outer end 
of the drilling spindles. This clamp connection pro- 
vides a ready means of adjusting the feeding position of 
the drilling spindles. 


Three-Inch Shell Work in a 
Small Shop 


In the early days of the war shops not fitted to handle 


munitions work and unable to get new machines 
had to make over or put attachments on the ma- 


chines already on hand. One of these firms was Woga- 
man Brothers Co., Greenville, Ohio, who had been making 
gasoline engines and doing general jobbing work. They 
had a number of lathes, turret lathes, drilling machines 
and other small tools, but nothing on hand really heavy 
enough for the new work. So they proceeded to put on 
the necessary attachments and to fit the various machines 
for the heavier work required. The result was so satisfac- 
tory that out of the first two carloads of shells delivered 
only a few hundred were rejected, and part of these had 
defects so slight as to be subsequently remedied. One 
reason for this was no doubt owing to the fact that the 
shopmen were used to doing all kinds of work, and shell 
work was merely another “job.” Another factor was 
the ingenuity of Mr. Wogaman in meeting the various 
gaging and machining difficulties as they came up. 

The ends of the forgings are cut off in the machine il- 
lustrated in Fig. 1. This machine was made from an old 
lathe, using the legs, headstock and part of the cross- 
slide. The bed is of flat stock, and the saddle is clamped 
on with setscrews, as seen at A. The work is held in a 
three-jawed universal chuck carried on a spindle set into 
a special bearing bracket. The shells are set by means 
of the sliding stop B, which closely resembles those used 
in other shops. The cross-slide is power driven from a 
belt-driven worm at the back, which meshes with the worm 
gear C. The clutch is thrown in or out by the lever D, 
which also carries a stop into which a stop £ on the slide 
can bump and throw out the feed at the end of the cut. 
The whole machine represents the use of otherwise prac- 
tically useless parts for a serviceable machine. 

The “buttons” on the closed ends are centered and the 
The shells are then in- 
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serted in chucks of the push-in type, the inside bored and 
the powder pocket, diaphragm chamber and seat machined 
out, in a large turret lathe. The taper boring is done 
by means of a master guide over the chuck. 

For finish taper boring, or for corrective purposes, an 
old 18-in. lathe fitted as shown in Fig. 2, is utilized. This 
lathe is fitted with a special spindle and bearing bracket 
for the chuck—practically what would be called a quill 
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undercutting, while the other is used for waving. While 
cutting the groove for the driving band, the rod A, which 


is hooked on the end, is thrown back out of the way and 
the tool is fed in hand. The slide is then 
along to bring the waving tool in line with the groove, 
and the rod A is put in place, as shown. As the shell 
turns, the tool is given a reciprocating motion by the 
connecting-rod, fastened to the lever B, which carries at 


by moved 





ae 























FIG. 1. OLD LATHE 


MACHINE 


PARTS MADE INTO A CUT-OFF 


FIG. 2. TAPER BORING ATTACHMENT 


AND CHUCK CARRIER 








FIG. 3. GROOVING AND WAVING ATTACHMENT 
in a watch factory, for the chuck spindle and bearing are 
entirely separate from the headstock, except for a driving 
connection. By using this method and a split chuck, the 
shell may be solidly set and held as well as in a much heav- 
ier lathe. The split collet fits into the taper-bored end of 
the spindle and is locked by turning the flanged collar A 
by a rod set into holes drilled in the edge of the flange. 
The boring bar B is carried in a swiveled block € on the 
cross-slide. The outer end of the bar carries a roller D, 
which is guided by the master plate /, against which it 
runs as the bar is fed forward. The crossbar F 
steadyrest for the boring bar and prevents chatter on the 
cut. The output is about 20 per hr. 

Grooving and waving are done on the same machine, 
which is illustrated in Fig. 3. This machine is also fitted 
with a special chuck bearing, as were the two previously 
shown. One end of the shell is held in the split chuck, 
and the other is supported by the tail center. The tool 
block carries two tools. One is used for grooving and 


acts as a 

















FIG. 4. SHELL-NOTCHING DEVICE 
C a roller that rides on the cam D, being held in contact 
by the spring F. 

The waving in the driving-band groove is notched in 
three equidistant places. In many shops this is done by 
hand with a hammer and chisel. Here a special device, 
Its advantages over the hand method are 
many. all are cut the 
same depth simultaneously and much faster than can pos- 


At the same 


Fig. t, is used. 
It accurately spaces the notches: 


sibly be done with a hammer and chisel. 

time the device costs but little to make. 
The shell to be notched is plac ed at 

which is stationary and carries three chisels properly set. 


1 in a sort of sleeve, 


An outer ring B is movable and carries three rollers like 
those seen at ( D. This ring is rotated through a 
short are by giving it a pull or push by hand. The roll- 
ers ram the chisels into the wave and make the notches. 


and 


The rebound of the chisels causes them to clear the groove, 
so that the shell is easily removed. One of the shells, with 
a notch EF, may be seen at the right. 


> 
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New Publications 








Business Items 











B. Norris, R. K. 


Gas Engine Ignition. By E. 
Published by Mc- 


Winning and W. C. Weaver 

Graw-Hill Book Co., New York, 1916. Cloth; 

6x8 in.; 174 pages; illustrated. Price, $1.50. 

The material for this book was prepared as 
part of the extension course of the University of 
Wisconsin and is largely descriptive in character. 
The first chapter is devoted to the different 
methods of ignition used with internal-combustion 
engines ; this is followed by an explanation of the 
jump-spark battery systems, nonvibrating coils, 
batteries, magnetos and generators. The opera- 
tions of several well-known systems are described 
and illustrated. 

Written primarily as a textbook, the matter has 
been arranged with particular reference to home 
study It should also find a field among automo- 
ble repairmen. 





Personals 











Fred Lankenheimer has been appointed general 
foreman of the Stoner-Thaw Co., Ltd, Pitts- 
burgh, Penn. 

0. P. Hand who was advertising manager of the 
Burd High Compression Ring Co., Rockford, IIL, 
has been advanced to the position of vice-presi- 
dent and sales manager 

E. Ver Linden for sometime past factory man- 
ager of the Olds Motor Works, Lansing, Mich., has 
become general manager of the concern, follow- 
ing the resignation of Jay Hall. 

H. W. Johnson, until recently efficiency engi- 
neer with the Russell Burdsall & Ward Bolt and 
Nut Co., has become superintendent of the Put- 
nam Machine Co., Fitchburg, Mass. 

Cc. K. Cairns has been appointed sales manager 
of the Cincinnati Pulley Machinery Co., Cincin- 
nati, Ohio Mr. Cairns was formerly associated 
with the American Tool Works Company. 

C. R. Adams has resigned his position as as- 
sistant engineer of the Chandler Motor Car Co. in 
order to accept the factory management of the 
Sibley Machine Tool Co., South Bend, Ind. 

Herbert S. Barrows, for the past two years su- 
pervisor of repairs for the Hendee Mfg. Co.. 
Springfield, Mass., has been promoted to the po- 
sition of superintendent of the State Street plant. 

H. E. Miller, Jr., formerly with the Pittsburgh 
Plate Glass Co. and the Lilly Varnish Co., is now 
looking after the interests of the Moller & Schu- 
mann Co., Brooklyn, N. Y., in the New England 
territory. 

John W. Morton has been appointed chief drafts- 
man of the Baltimore Oil Engine Co., Baltimore, 
Md. Mr. Morton was formerly associated with 
the designing department of McIntosh & Sey- 
mour Corporation. 

John Calder has been appointed assistant to 
Vice-President H. H. Pinney, of the Remington 
Arms Union Metallic Cartridge Co., Inc., Bridge- 
port, Conn., and will represent him as chief 
executive at the Bridgeport Remington Arms plant. 


T. E. Keefe has become associated with the 
Franklin Oil and Gas Co., Bedford, Ohio, as 
Eastern representative. Mr. Keefe was formerly 
connected with the Pierce-Arrow Motor Car Co. 
and the National-Acme Manufacturing Co. 


W. F. Rockwell, for the past few years at the 
head of the industrial engineering division of 
Clinton H. Scovell & Co., has resigned to be- 
come assistant general manager and works man- 
ager of the Forbensen Gear and Axle Co., Cleve- 
land, Ohio. 





Obituary 











Charles D. Peck, superintendent of the shops 
of the H. K. Porter Co., Pittsburgh, Penn., died 
on Aug. 4 as the result of an automobile acci- 
dent in which his wife was also killed. 


C. F. A. Schlutter, president of the recently or- 
ganized Schlutter-Zastrow Machine Co., Balti- 
more, Md.. died in that city on Aug. 2, aged 
39 years. Mr. Schlutter was formerly connected 
with the Calvert Machine Co. 


David Wilson Mesick, proprietor of the Fulton 
Foundry and Machine Co., Brooklyn, N. Y., died 
at his home in that city on Aug. 9. Mr. Mesick 
was at one time superintendent of Professor 
Sweet’s Straight Line Engine shop in Syracuse 
and is credited with instituting reforms in the 
factory organization that resulted in putting the 
business on a financially profitable basis 


R. J. Collins, for the past twelve years as- 
sociated with the Cataract Refining and Manu- 
facturing Co., died at his home in Buffalo, N. Y., 
July 20. As sales manager, for the past six 
years of the cutting compound department of his 
company. Mr. Collins became a familiar figure in 
the machine-tool industry and his untimely death 
will be mourned by a large circle of business 
friends. 


J. L. Miller and Eugene S. Reilly have formed 
the J. L. Miller Machinery Co., 3 Wood St., Pitts- 
burgh, for the purpose of dealing in metal and 
woodworking machinery. 

Hyatt Roller Bearing Co., Newark, N. J., an- 
nounces a change in the name of its former com- 
mercial sales division to that of industrial de- 
partment. The industrial department includes all 
applications other than automobile. 

The Harmatta Spot Welding patent controlled 
by the Universal Electric Welding Co. was de- 
clared valid by the U. 8. Circuit Court of Appeals 
on July 17, 1916 It is understood that rea- 
sonable terms will be made with users for ma- 
chinery covered by this patent. 

The Association of French Importers of Machine 
Tools has recently been formed in Paris, F. Fen- 
wick, president It is “open to all French im- 
porters and dealers, old or new, big or small. We 
intend to support and to stimulate morally all 
our members for their own benefit and indirectly 
for the benefit of the manufacturers that they 
will represent.” The office of the new association 
is at 15, Rue Fenelon, Patis. 

Transmission Ball Bearing Co., Buffalo, N. Y., 
have found it necessary, owing to the demand 
for its line of Chapman ball bearings, to build 
and equip a new factory to afford greatly in- 
creased manufacturing facilities. A complete in- 
stallation of new equipment for the manufacture 
of shafting bearings and loose pulley bush- 
ings, as well as elevating trucks, is contem- 
plated. 

The Capital Stock of the Morse Chain Co., of 
Ithaca, N. Y., has been increased from $400,000 
to $1,500,000 for expansive purposes in the shape 
of new buildings and additions to old ones al- 
ready under way. Present plans contemplate 
again doubling the size of the plant, a_ large 
storage building being about completed, additions 
to the steel and wire mills and a new gas-pro- 
ducer building being well under way, and another 
addition to the main building, increasing its total 
length to more than 900 ft., soon to be started. 
When these buildings are completed, the Morse 
Chain Co. will have a total floor space of ap- 
proximately seven acres, all of which will be 
devoted exclusively to the manufacture of Morse 
rocker-joint power transmission. 
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are the Radbore heads for drilling square holes 
formerly made by the Radical Boring Head Corp. 


Portable Conveyors. The Jeffrey Manufactur- 
ing Co., Columbus, Ohio. Bulletin No. 184. Pp. 
12; 6x9 in. Illustrated. These conveyors are 
used in handling barrels, boxes, packages, bags, 
ete. 

Air Compressors. Ingersoll-Rand Co., 11 Broad- 
way, New York. Form No. 3063. Pp. 28; 6x9 in. 
Imperial Type “XPV” duplex steam driven com- 
pressors are described and illustrated in this 
bulletin. 


Overhead Carrying Devices. New Jersey Foun- 
dry and Machine Co., 90 West St., New York. 
Catalog 88; pp 48, 6x8 in. This describes the 
tracking, trolleys, hoists, cranes, cars, etc., made 
by this company. 

Tool Holders, Hollowed Bored Forgings, Planer 
Bolts. National Forge and Tool Co., Erie, Penn. 
Catalog; pp. 20, 6x9 in.; illustrated. The tool 
holders and planer bolts described in this catalog 
were formerly made by the G. R. Lang Co., of 
Meadville, Penn. 


“Products de la Ingersoll-Rand.”  Ingersoll- 
Rand Co., 11 Broadway, New York. Catalog; pp. 
124, 6x9 in. This is a Spanish catalog covering 
completely the company’s line of air and gas com- 
pressors, pumps, pneumatic tools for machine, 
boiler shop and foundry work. 


Oxy-Acetylene Welding and Cutting Apparatus. 
The Prest-O-Lite Co., Indianapolis, Ind. Fourth 
edition of instruction book (paper cover) on oxy- 
acetylene welding and cutting, in which are pre- 
sented uptodate and practical data on the welding 
of different metals. Price, 50c. 


Iron Cements, Paints, Ete. Smooth-On Mfg. 
Co., 570-574 Communipaw Ave., Jersey City, N. 
J. Smoot.ui-On Instruction Book No. 16. Pp. 144; 
4%x6% in. This contains many new examples 
and illustrations showing the working of the dif- 
ferent Smooth-On iron cements and should be of 
value to any machine shop and foundry. 

Belt Pulleys. This is the title of two booklets 
issued by the American Pulley Co, Philadelphhia, 
Penn., in which pulley data are compiled and 
tabulated. One contains report of tests for belt 
slip by H. M. Haven and William W. Crosby, en- 
gineers and architects, and the other is a reprint 
of a paper by Charles A. Brinley read before the 
Engineers Club of Philadelphia, Penn. 





Catalogs Wanted 











Trade Catalogs 











Diamond Machine 


Wet Tool Grinding Machines. 
12, 8%xl1l 


Co., Providence, R. I. Bulletin; pp. 
in ; illustrated. 

Roller Bearings. American Roller Bearing Co., 
Pittsburgh, Penn. Bulletin No. 1003. Pp. 22; 
6%x10 in. Illustrated. 


Ball Bearings. U.S. Ball Bearing Manufactur- 
ing Co., Palmer St. and Kolmar Ave., Chicago, II. 
Catalog F; pp. 34, 7x9 in. ; illustrated. 

Bolt Pointing, Threading and Special Tapping 
Machines, Webster & Perks Tool Co., Springfield, 
Ohio. Catalog; pp. 34, 6x9 in.; illustrated. 

Ladies. Whiting Foundry Equipment Co., Har- 
vey, Ill. Catalog No. 122. Pp. 24; 6x9 in.; il- 
lustrated. This catalog supersedes No. 103. 

Friction Clutches and Friction Cut-Off Coup- 
lings. Hilliard Clutch & Machinery Co., Elmira, 
N. Y. Catalog C. Pp. 12; 6x9 in. Illustrated. 

Rotary Surface Grinder. The Persons-Arter 
Machine Co., Worcester, Mass. Catalog No 2; 
pp. 12, 6x9 in. This describes Model A 8- to 12- 
in. grinders. 

Ball Bearings. S-K-F Ball Bearing Co., Hart- 
ford, Conn. Bulletin; pp. 40, 6x9 in. ; illustrated. 
This bulletin is devoted specially to ball bearings 
for cottonseed oil machinery. 

Air Compressors. Chicago Pneumatic Tool Co., 
Chicago, Ill. Bulletin 34-N. Pp. 20; 6x9 in. 
This bulletin illustrates and describes single steam 
and belt-driven compressors. 


Steam Condensing Plants. Ingersoll-Rand Co., 


11 Broadway, New York. Form No. 9024. Pp. 
32; 6x9 in. This bulletin describes the Bayer 


barometric type of condenser. 

Combination Gas & Oil Burning Equipment for 
industrial Heating. Tate-Jones & Co., Inc., Em- 
pire Building, Pittsburgh, Penn. Circular No. 
155. Pp. 8; 8x11 in. Iflustrated. 

Link-Belt Sprocket Wheels, Traction Wheels, 
Gears, Buckets, Ete Link-Belt Co., Chicago Tl. 
Book No. 275. Pp. 112; 6x9 in. This contains 
revised list prices effective July 15, 1916. 

“Libby” Heavy Duty Turret Lathe. Interna- 
tional Machine Tool Co., Indianapolis, Ind. Book- 
let; pp. 16; 6x9 in. This booklet shows the ap- 
plication of this lathe in railroad shops. 


Electric Portable Tools. Chicago Pneumatic 
Tool Co., Chicago, Ill. Bulletin 3-41. Pp. 8; 
6x9 in. This bulletin describes the Duntley elec- 
tric tools for street and interurban railways. 


Radbore Heads. Lawson & Co., 90 West St., 
New York. Catalog. Pp. 18; 5%x7 in. These 


The Coxe Traveling Grate Co., Port Carbon, 
Penn., would like to receive catalogs of machine 
tools and general equipment for a machine shop 
and foundry. 





Forthcoming Meetings 
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American Foundrymen’s Association and Amer- 
ican Institute of Metals. Annual meeting, Sept. 
11-16, Cleveland, Ohio. A. O. Backert, secretary, 


= gama Foundrymen’s Association, Cleveland, 
Ohio. 

National Machine Tool Builders’ Association. 
Annual convention, Oct. 24-25, Hotel Astor, New 
York City. Charles E. Hildreth, general man- 
ager, Worcester, Mass. 

American Society of Mechanical Engineers. 


Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 


New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Il. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing. second Friday of each month. Oscar S. 
Teale, secretary, 35 Broadway, New York, N. Y. 
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faster Form” Gearing 


By REGINALD TRAUTSCHOLD 

















SYNOPSIS—The Williams’ system of longitud- 
inally parallel and transversely converging bevel- 
gear tooth construction is described, tooth contact 
and tooth proportions discussed, machining opera- 
tions for gears and pinions explained. Advantages 
and limitations of the system are taken up. 





By fully recognizing the fundamental law governing 
all gearing and by admitting the futility of attempting to 
make bevel gears interchangeable, Harvey D. Williams 
proposes to revolutionize the cutting of bevel gears of 
commercial size by substituting a method of multiple 
production for the tedious and individual production 
method so long in vogue. 

The fundamental law whose importance Mr. Williams 
seems to have appreciated more than other designers is that 
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Style A 


EXAMPLES OF WILLIAMS’ “MASTER FORM’ 


Style B 
FIG. 1. 


GEARS 


any gear will mesh perfectly with its conjugate, irrespec- 
tive of the shape of the teeth. Cveloidal, involute. octoid. 
etc., are but tooth forms, standardized by vears of usage, 
which present more or less difficulty in reproduction. 
Their chief virtue lies in the fact that they are develop- 
ments following definite geometrical laws—thus permit- 
ting duplication within reasonable degree of accuracy. 
In spur gearing the form of the tooth is not of particular 
importance—from a manufacturing standpoint—as the 
tooth proportions are similar over the entire face of the 
gear, so that cutting tools with correct profile can be 
evolved which will finish the teeth in 
In bevel cearing, however, accurate cutting of teeth is 
made much more difficult by the fact that the proportions 
of the teeth varv from end to end, necessitating various 
adjustments of hoth work and cutting tools and making 
accurate reproduction an exceedingly difficult task. 
Economy in multiple production of anv mechanism is 
dependent upon the simplicity of the operations involved 
and the speed with which they can be performed. In the 
machine shop, comparatively small plane-surfaces can 
be reproduced in quantities with the greatest degree of 
precision, minimum difficulty and maximum economy— 
excepting only the production of small cylinders in quan- 
tities.. Mr. Williams has adopted the plane-surface, 


simple onerations. 


therefore, for the profile plane of his gear tooth, one of a 
mating pair of bevel gears, and has secured the very 


decided further advantage offered by plane-surface pro- 
duction by making two tooth profiles longitudinally 
parallel, though transversely converging, so that thev can 
be finished simultaneously and with the same cutter. 

As but one of a pair of bevels can have its teeth so 
proportioned, Mr. Williams the construction 
naturally for the lareer, the crear, and makes the smaller 
wheel, the pinion, the conjugate of the gear with pairs of 


proposes 


longitudinally parallel and transversely converging pla C- 
surface tooth profiles. The usual pair of bevel-gears, those 
for which there is the greatest commercial demand, have a 
speed ratio of up to four to one, or even up to six to one, 
so that 80 per cent. sometimes as high as 86 per cent. 
of the teeth of such sets of gears could be of the simple 
Williams’ form. Even in the case of miter beve!-gears, 
or in instances in which the pinion might be furnished 
with the simple teeth, very 
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Style B 


“MASTER FORM” 


considerable er onomies in 





“Style A 


FIG. 2. PINIONS FOR WILLIAMS’ GEARS 


manufacture, as will be seen, would result from the adop 
tion of the new shaped teeth. 

Mr. Williams’ principle of longitudinally paral!el and 
transversely converging plane-surface tooth profiles per 
mits of two constructions (see Fig. 1), in one of which 


the opposite sides of alternate teeth are longitudinally 


parallel—NSfy/e A—-and in the other of which the two 
sides of the same tooth are longitudinally parallel 
Style RB. In the former, the space between the teeth 


is constant: and in the latter, the thickness of the 
tooth is the same from end to end: teeth of parallel depth 
Kither of these 
forms may be adopted, but for manufacturing considera 
tions in general, the advisable form is that represented 
as Style A. 

In the design in which the teeth and th 
A), the contact plane between the 


heing emploved in the Williams’ rear. 


are radial 
spaces parallel (Style 
gear and the pinion is slightly increased, just as if th 
face of the gear were slightly elongated, the pressure o! 
the pinion on the gear being exerted at a slight inclination 
to the normal. ‘In the design in which 
radial and the teeth parallel (Style B), the contact plane 
between the gear and the pinion is no longer than in the 
ordinary tvpes of bevel gears with longitudinally converg 
ing tooth profiles, but the pressure of the gear on the 
pinion is exerted at a slight inclination to the normal, the 
face of the pinion being slightly elongated in this case, 


the spaces ar 
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This slight oblique transmission of pressure, in sets of 
gears in which the axes of both the gear and pinion lie 
in the same plane, produces a slight “skew action,” similar 
to that produced in an ordinary pair of skew-bevel gears. 
The plane tooth profiles are tangent to the frustum of a 
“skew cone” having an apex angle equal to twice the pres- 
sure angle of the gear and the diameter of its smaller base 
equal to the width of the bottom of the tooth space in 
Style A gears and to the width of the top of the tooth in 
Style B vears—see Fig, l. 

This “skew action” not only is responsible for the quite 
apprecial le vain in smoothness and silence in operation 
common to skew-bevel gears in general but also discounts 
to some extent the necessity of the exactness in shaft align- 
ment required for the smooth operation of ordinary bevel- 
gears. But a very slight difference in the planes of 
ordinary bevel-gears causes them to chatter and pound 
skew-bevels, 
which are not proportioned for such service. In the 
Williams’ svstem, the troubles resulting from slight in- 


for it is equivalent to operating gears as 


alignment of shafts are discounted by the fact that a 
is inherent to the gears so that a 


“skew action” 


certain 
slight 


ally very much less serious than where complete avoidance 


increase in the amount of “skew” is proportion- 


of “skew” is necessary for satisfactory operation, 
PINIONS FoR WILLIAMS’ “MaAster Form” Gears 


Fig, 2 illustrates the forms of pinions developed to run 
with the “master form” Style A mating with a 
gear in which the teeth are radial and the spaces parallel, 
Style B mating with a gear in which the spaces are radial 
Style A shows a somewhat better 


ears 


and the teeth parallel. 
distribution of metal than does the pinion of Style B, the 
flanks of the former being generally heavier, more metal 
being removed from Style B pinions on account of the 
proportionally greater amount of metal in the gear teeth of 
constant cross-section—Style B gear. The profiles of both 
styles of pinions are curved surfaces transversely, and to 
some extent longitudinally, so the action of tooth engage- 
ment is more one of rolling, the pinion rolling into mesh 
with the gear, instead of the sliding action taking place 
in ordinary bevels of the skew-bevel type—this peculiarity 
will be referred to again. 

Either stvle of pinion can be cut on a generating ma- 
chine with about equal ease and considerably more expe- 
ditiously than can be the ordinary type of bevel-gear. The 
cutting tool for Style A pinions is slightly the more diffi- 
cult to produce and to keep in good condition, but the 
advantage of Style A gear, from manufacturing considera- 
tions, makes Style A pinion preferable to Style B pinion. 
In addition to which there is, of course, the advantage of 
greater strength favoring Style A pinion. 

Parallel depth teeth being employed in the Williams’ 
“master form” method of gearing, tooth contact between 
advancing pinion and gear teeth commences while the 
preceding teeth are in full mesh and before the receding 
teeth are completely out of mesh, as is the case in parallel! 
depth bevel-gears of the ordinary type. In addition to 
which desirable feature, a peculiarity possessed by this 
class of gearing, due to the slight longitudinal curvature 
of the pinion teeth above the contact lines in full mesh, 
is the rolling action of the teeth on entering and leaving 
mesh. 

Fig. 3 (b) depicts the action of the teeth as they enter 
mesh. Contact between the pinion and the gear com- 
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mences at some point removed from the inner end of the 
gear tooth, such as point ¢ shown on the first view of 
detail (1). As the gears advance the teeth enter mesh— 
as shown in the subsequent views of detail (/)—with a 
rolling action rather than one of pure sliding, on account 
of the slightly greater length of advancing contact line 
on the pinion tooth due to its slight longitudinal curva- 
ture, the end of the pinion tooth rolling from the initial 
contact point ¢ to its position in line with the inner end 
of the gear tooth in full mesh and then similarly rolling 
out as the teeth disengage. 

Detail (a), Fig. 3, shows the points of contact (projec- 
tions of the contact lines) when the gear and pinion are 
in full mesh. These points are normal projections of the 
“instant center,” the point of tangency between the pitch 
circles of the gear and pinion, upon the plane-surface 
tooth profiles of the gear teeth. In this position, a longi- 
tudinal section of the pinion tooth on the plane of the 
two contact lines is a parallelogram conforming to the 
corresponding rectangular section of the gear tooth space 
in Sfy/e A gearing, or a regular trapezoid corresponding 


to the section of the gear tooth space in Style B gearing. 
As the teeth enter or leave mesh, the contact points always 
instant axis,” 


lie on a plane passing through the “ of which 
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FIG, 3. DETAILS OF TOOTH CONTACT 

the “instant center” is the projection, and normal to the 
vear tooth profile, the profile of the pinion tooth being the 
envelop of contact points lving in planes passing through 
the “instant axis” of the pinion tooth. That is, any line 
passing through the “instant axis” of the pinion is normal 
to the plane-surface profile of the gear tooth at instant of 
tooth contact. 

The location of the pitch line in this type of gearing is 
of interest in locating the “instant center” and also in 
showing the excellent distribution of load on the teeth. 
The addendum is made about one-third of the working 
depth of the gear tooth, two-thirds of the working depth 
of the pinion tooth, so the contact lines in full mesh, 
which have been seen to lie below the pitch line of the 
pinion, are actually located close to mid-tooth in both the 
gear and pinion where the thickness of the respective 
teeth is about equal. A central location of the pitch line 
would result in teeth of unwieldy working depth for the 
gear, the serious undercutting of the pinion teeth and 
usually the removal of much of the top of pinion teeth in 
Style A pinions during generation. 

The longitudinally parallel and transversely converging 
tooth profiles of the gears call for particularly simple 
machining operations. All that is required is a series of 
straight cuts with a suitably shaped tool in the general 
direction of the gea rs apex—see diagrams of Fig. 4. In 
the case of Style A gears, in which the bottom of the tooth 
space is of constant width, a plain “V” shaped tool is 
employed for cutting out the tooth spaces, the only re- 
quirements of which are that the cutting edge angles 
conform to the pressure angle of the gear and that the tip 
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of the tool be removed so that its truncated end conforms 
to the width of the bottom of the tooth space. These 
simple requirements permit the use of milling cutters so 
that the work can be most expeditiously performed-—par- 
ticularly as the sides of adjacent teeth can be finished 
in one setting of the blank. Such a milling cutter can 
be accurately gaged and kept precisely ground with the 
minimum liability of deviation from correct proportions. 

The cutting tool employed for Style B gears, in which 
the top of the tooth is of constant width and the sides of 
each individual tooth are longitudinally parallel is the 
conjugate of the tool used for Style A gears—see Fig. 4— 
and such a form of tool cannot readily be reproduced 
the shape of a milling cutter. Not only would a milling 
cutter of the requisite shape be diffic ult to make but it 
would be extremely difficult to grind. 

The various dimensions given on the “Detail of Cutting 
Tool,” Fig. 4, should advisably be kept as indicated, as 
well as the included angle ground to precision. Dimen- 
sion a must not. be greater than the bottom width of the 
space between the inner ends of adjacent teeth nor should 
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FIG. 4. MACHINING OPERATIONS 
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MACHINING OPERATIONS FOR PINIONS 


FIG. 5. 
it be less than one-half the bottom width of the space at 
the outer ends of the teeth, in order that a second tool 
may not be required to finish off the bottom of the tooth 
space. These quite rigid requirements practically limit 
the cutting of this stvle of gear to shapers or planers, the 
conditions imposed being severe for millers in productive 
work. 

The mating pinions for “master form” 
ably cut on generating machines employing a simple cut- 
ting tool which is the counterpart, or mate, of the tool 
employed for cutting the “master form” gear, the com- 
pound operation of the machine reproducing in a 
jugational manner the mating tooth of the gear—see Fig. 
5. The cutting tool reciprocates in the line of the tooth 
form axis and at the same time is given a slow movement 
in a circle conforming to the circumference of the mating 
gear, while the pinion blank revolves at a proportional 
speed as if actually in operation with its mating gear. 
Either style of pinion is generated in the same manner, 
the only difference being in the shape of the reciprocating 
tool. For Style A pinions the cutting tool is similar in 
shape to the tool employed for cutting Style B “master 
form” gears, while the cutting tool for Style B pinions is 


gears are advis- 


con- 
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to the tool used in cutting Style A 


gears, 


similar in section 
“master form” 

Reciprocating tools being emploved to generate either 
type of pinion, the simpler tool for cutting Style B pinion 
does not possess the same degree of advantage over the 
more complicated generating tool for Style A pinions that 
exists in the respective tools for cutting the “master form” 
so that Style A is little more difficult to 
notwithstanding the objections raised in the 
gears and which, of 


gears, pinion 
generate, 
case of a similar tool for cutting the 
course, apply with equal force to the tool required for 
generating the pinion. 

The form of the re iprocating tools conforming exactly 
to the the teeth—the cutting 
edges of the generating tool for Sty/e A pinions conform- 
ing to the bounding profiles of individual gear teeth and 
the cutting the tool for Style RB 
pinion conforming to the opposite profiles of adjacent gear 
teeth—both sides of the teeth are finished at the 
time. Fig. 6 shows a pinion tool and pinion setup 
in a shaper fixture used to cut experimental 

This simplification of the generating 
makes possible the substitution of a rotarv cutter for the 
an improve. 


in outline profiles of vear 


edges of generating 
pinion 
same 
vems. 
operations also 
reciprocating tool of the generating machine, 
ment which would complicate the design of the generating 
machine, it is true, but one which would at the same time 
greatly increase its output. The employment of such an 
improved type of generating machine would again raise 
the question of advisable type of pinion to adopt for the 
“master-form” type of gearing. As in the case of the 
form” gears, simplicity would favor Style B 
pinion, but this would necessitate at the same time the 
adoption of Style B “master form” vear, so that the 
simplicity in the production of the gear would have to be 
sacrificed. As will be when considering multiple 
production of “master the cutting of the 
gear teeth can be accomplished much more rapidly than 
the generation of pinion teeth, with a generating 
machine equipped with a rotary cutter, so it would be 
advisable to stick to the generation of Style A pinions, 
notwithstanding the difficulties of producing and main- 
taining a satisfactory rotary cutter of the required form. 
Thus leaving the simpler form of tool for the milling 
cutter for finishing the gears expeditiouslv. Adding con- 
siderable weight to the wisdom of such selection of type 
fact that in commercial 
are 


“master 


seen 
form” gears, 


even 


of “master form” gearing is the 
gearing for which there is the greatest demand there 
considerably more teeth on the 
so that the more extended task of cutting the gear teeth 
should advisably be performed with the simpler and more 
easily maintained cutting tool. 

Entirely aside from the very decided 
simplicity and cheapness of manufacture of 
form” gearing, it possesses other features which likewise 
reduce costs of production or possess merits of economic 


gear than on the pinion 


advantages in 
“master 


value. 

Only a single pair of counterpart tools is required for 
making all pairs of “master form” bevel-gears of a given 
pitch, quite irrespective of the number of teeth or the cone 
angles, the form of tooth being truly a “master form.” 

Any number of pinions, of the same or differing number 
of teeth and cone for which there is space and 
within reasonable limits, can be run with a single “master 
form” gear so that a number of different speed reductions 
can be obtained from the driving gear through 


separate pinions mounted on individual shafts. 


angles, 


same 
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Pinions which are not conjugately related to the cone 
angle of the gear necessitate the offset of the pinion shaft 
from the plane of the “master form” gear in order that 
the respective cones of revolution may be tangent to one 
the line of tooth the skew-bevel 

In this usually avoided arrangement—for 


another on contact, 
arrangement. 
ordinary types of bevel-gears—is to be found one of the 
most valuable features of the longitudinally parallel and 
transversely converging arrangement of teeth, especially 
in Style A “master form” gears. The “skew” due to the 
offset of the pinion shaft may be confined to the pinion— 
that is, the pinion generated with the spindle of the 
generating machine offset from the plane of the pinion 
blank a distance equal to the total offset of the pinion 
shaft—so that a “master form” gear can operate with 
either a pinion lying in the same plane or one in some 
other plane, or with both such pinions at the same time. 
A “skew-located pinion” for a “master form” gear is no 
more difficult to generate than one lying in the same 
plane as the “master form” gear, so that the skew-bevel 
arrangement of “master form” gearing need be no more 
difficult or expensive to manufacture than similar gearing 
all in one plane. 

In skew-bevel arrangement of “master form” gearing, 
Style A gears and pinions are advisably employed, for 
the inherent “skew action” of this design tends to nullify 
the crowding of the pinion out of mesh, which is a com- 
mon failing of the usual type of skew-bevels. 

Another peculiarity of the “master form” type of skew- 
The 


longitudinally parallel arrangement of teeth possessing 


bevels is their increased smoothness in operation. 
an inherent “skew action” even when the planes of the 
gear and pinion are the same, offsetting these planes does 
not in any way alter this inherent “skew action” of the 
arrangement so that the skew action due to the offsetting 
of the pinion shaft is simply added to that already pos- 
sessed ly the gears. This combination of actions results 
in an even more smoothly running pair of gears than it 
is possible to obtain with the same pinion offset in ordinary 
skew-bevels. 

The skew-bevel arrangement of “master form” gearing 
is not limited to arrangements in which the “skew” is 
confined to the pinion, for it may be confined to the gear 
or the “skew” divided between the gear and the pinion, as 
in the ordinary system of bevel-gearing. The “master 
form” system of gearing can be adapted to any arrange- 
ment that is possible for ordinary systems of bevel-gears 
and furthermore lends itself to individual systems, mak- 
ing it an exceedingly flexible system of gearing as well 
as one presenting unusual advantages in the way of sim- 
plicity and cheapness in production. 

Still another 
promises to possess is unusual wearing qualities and abil- 


feature which “master form” gearing 


ity to take up wear. Wear in bevel-gearing, as in other 
mechanism, is due to the slippage between contact sur- 
difference in 
In “master form” gear- 


faces and is aggravated by increased 
curvature between the surfaces. 
ing, slippage is reduced to a minimum and when it does 
occur takes place between the comparatively flat curved 
profiles of the pinion and the plane-surface of the gear 
teeth so that the wear is extremely slight, almost as little 
as would occur between two plane-surfaces moving but 
very slightly upon one another. Should 
appreciabie, the fact that the profile of the pinion tooth 


is the envelop of its points of contact with a plane-surface 


wear become 


MACHINIST 





Vol. 45, No. 9 
allows the pinion’ to be shifted an appreciable distance 
toward or away from its normal position without interfer- 
ing with the character of tooth contact. That is, the 
adjustability of “master form” gears is greater than that 
of any other system of gearing with the exception of 
involute gearing. 

The one limitation inherent to this new system of 
gearing that tends to complicate to some extent the 
proper selection of suitable gearing for a specific task is 
the relationship necessarily existing between the face of 
the gear, its pitch and the proportions of the teeth. In 
order that the gears and pinions may be most expedi- 
tiously cut without the necessity of employing more than 
one set of counterpart cutting tools for a pair of bevel- 
gears, the tools employed for cutting Style B gears and 
Style A pinions must be proportioned so that they will 
pass through the tooth spaces at the inner ends of the 
teeth and at the same time completely span the tooth 
space at the outer end of the teeth on the completion of 
The counterpart tools, naturally, must 
be proportioned correspondingly. This establishes a defin- 
ite relationship between the pitch and face of “master 
form” gearing which can only be avoided by the sacrifice 


successive teeth. 


of economy in manufacture—an additional machining 
operation being required to remove the surplus material 











SHAPER FIXTURE USED TO CUT. PINIONS 


between the teeth if the relationship is not maintained. 
This limitation is not serious, however, for when cutting 
a number of bevels a suitable pitch can always be selected 
which permits the maintenance of the definite relationship 
between pitch and face, or the pressure angle can be 
altered in certain cases to suit the requirements. 

Although a pinion of any number of teeth may be run 
with a specified “master form” gear, each pinion has to be 
generated with the particular gear so that the same pinion 
cannot be This 
limitation carries little weight, however, for the satisfac- 
tory interchangeability of the ordinary tvpe of bevel-gears 
depends so much on accurate workmanship and _ perfect 
alignment of shafts that the importance of such feature 
From a purely practical 


used with gears of varying diameter. 


is apt to be much overrated. 
standpoint it is always advisable to employ pairs of bevels 
which have been definitely proportioned to run together— 
this is necessary in the case ef the Williams’ system and 
advisable in all systems of bevel gearing. 

When the plus and minus limits usually given for 
precision work are considered, the rigidity of machines is a 
large factor. It is pointed out that the Williams’ method 
of cutting gears permits the most rigid design of cutting 
machinery, as the gear teeth and the pinions are cut 
without any generating motions. 
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New Stop for Surface Grinder 


The illustration shows an interesting operation in con- 
nection with the manufacture of the top plate for the 
Noiseless typewriter, giving the method of grinding off 
the surface of the hardened plate that forms a seat for the 
type bars in operation. Moreover, the view shows how 
this hardened plate is finished accurately after it is at- 
tached in position to the top plate. This photograph also 
brings out a novel form of reverse control of the table, 
which might be called a variable reversing device, whereby 
great economy in time is effected in the surface grinding 
of a job where the area to be covered by the wheel varies 
from point to point. 
as designed by the Noiseless Typewriter plant at Middle- 


This new form of reversing plate, 
town, Conn., is so clearly pictured that it requires little 
in the way of description, although it is difficult to refrain 


from considerable commendation of so ingeniously de- 
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ATTACHMENT FOR AUTOMATICALLY GIVING A VARIABLE 


signed an attachment, which in spite of the unusual work 
that it accomplishes, is so simple in its nature. 

It consists, as will be seen, of a casting cored out with 
a series of steps corresponding in position to the genera! 
outline of the surface of the top plate, which has to be 
finished by grinding. As already pointed out, this surface 
Therefore 
it is desirable that, as the work advances under the wheel 
with the crossfeed of the table, the stroke of the table 
should correspond in length. At the same time, since the 


is approximately in the form of an open fan. 


surface is not one flat plane, but made up of a series of 
three ribs in the form of ares, there are certain positions 
in the advance of the work under the wheel when it is 
desirable that the stroke of the table should be lengthened 
materially. But so far as concerns other points in the 
increase of the length of the stroke, this is not in a 
uniform ratio with the crossfeed of the work back under 
the wheel. The difference in the increased length of the 
notches in the controlling plate at the front of the table 
will indicate this clearly. 





% 
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The narrow, inner portion of the notch A is across 
that section which controls the table reverse during the 
passage of the wheel over the sharp V-point of the finished 
surface. This gives a very short table stroke, and as the 
wheel gets farther on the V- or fan shaped surface, the 
the the 
reversing dog, which is here seen at B, sticking upright 
the table 


reverse plate 


ceeper notches in come opposite 
I 


from the horizontal block, and the stroke of 
lengthened to correspond, This in rease takes place every 
few strokes of the table, until the maximum travel of the 
work necessary to accomplish the grinding operation clear 
across has bee h read hed. 

the the 


shown projecting crosswise from the front of the table, on 


The control of reverse is by rocker shaft C 
which is mounted the horizontal! block carrving the verti- 
cal contact post B, which is engaged by the notches in the 
hody of the controlling casting. This upright post or dog 


is normally held in a perpendicular position by a spring. 
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LENGTH OF TO ABLE 


THE GRINDER T 


STROKE 


the 


to come in contact 


mwal | to a where 


As 


corners of the controlling notches begit 


the work table passes 


pont 


with the dog and shows a tendency toward catching on the 
dog to swihg 
tw 


sharp corners, the spring simply allows the 


clear the nol h corners a stroke or 


earlier than would otherwise be the 


backward and 
There is thus 


The 


Case, 


ho danger of ( ramping or binding between the two. 


stop portions on the controlling plate either secure a 
perfectly flat, square, secure grip upon the upright revers 
ing dog B or as soon as they begin to strike upon its 


corners, it springs back against the pressure of the spring 
and allows the reverse plate to pass until the next contact 
surface strikes the jaws and reverses the table. 

The cut taken under this wheel is slight, and the sur 
face of the wheel is maintained in perfect condition at a 
definite height from the table by means of the diamond 
holder D, shown at the right-hand end of the table. This 
is slipped into a hole at the rear end of the grinder fixture 
itself and brings the diamond a certain distance above thi 
work-holding surface. 
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From a Small-Shop Notebook 


By Joun H. VAN DEVENTER 
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THE UTILITY OF BALL CENTERS IN TAPER TURNING 
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Construction of Tin-Welded 
Cutting Tools 


By T. PILKINGTON 


Owing to the present prices of high-speed steels, vari- 
ous methods for their economic use have been developed. 


One of the greatest reductions in the consumption of 


high-speed steel is effected by the substitution of tip- 
welded tools for the usual entire high-speed steel tools— 
commonly spoken of as solid tools—the heavy roughing 
tools naturally receiving first attention. 

Little, however, has been published that throws much 
light upon the relative cost, output and durability of tip- 
welded and solid tools, and the following particulars are 


given in the hope that they may be found interesting. 


It may be well to state that the ensuing remarks apply 


more particularly to rough turning tools, the tip-welded 


tools being made up of high-speed steel tips welded to 


carbon-steel bodies, the solid tools being forged or milled 
to shape from the solid high-speed steel bar, 

Tool bodies have been made from the usual commercial 
hot-rolled bars of mild steel, and where care is taken to 
support the tool close to its cutting edge, this material 
results. trials 


00/10 


FIG. 1 


gives satisfactory However, after many 

















SEVERAL TiP-WELDED TOOLS 


with heavy cuts and feeds, under usual machine-shop con- 
(ditions, it has been found that a cheap carbon-tool steel is 
preferable, as with this steel the tools do not become bent 
or distorted. 

Several tip-welded tools are shown in Fig. 1. At A, 
the parts of a 1x2-in. rough turning tool are shown in their 
relative positions as prepared for arc-welding. The fin- 
ished tool appears as shown at B. Tools C and D are of 
the 84x1%-in. size, and are shown in the worn-down con- 
dition—the high-speed steel on tool D being worn down 
to 1% in. thick. At F, 
finishing tool. In this case, a piece of high-speed steel 
y In. thick by 2144x154 in. was arc-welded to an ordinary 
carbon tool-steel body. 


we have a very special form of 


An improved form of construction for a rough turning 
In this tool, the cutting edge 
extends from A to B, and it will be noticed that the body 
of the tool is increased or reinforced at and near the cut- 
ting edge. This reinforcement calls for a few remarks. 
Where heavy roughing tools are worked at, or near, 
their maximum capacity, workmen invariably prefer solid 
steel tools, it being common experience that tool holders 


tool is shown in Fig. 2. 


with inserted steel tools are more cumbersome than solid 
tools. Also, generally speaking, tool holders do not con- 
duct the heat from the cutting edge so rapidly as solid tools 
do, the reason for this latter defect being found in the 
imperfect junction between the tool holder and the tool. 


An examination of most of the teol holders in commercial 





MACHINIST Vol. 45, No. 9 


use at the present time will reveal the fact that very poor 
contact exists between tool and holder. Several tool 
holders have appeared recently in which tool and holder 
are ground to fit, and the output obtained under these 
conditions is usually much greater than the output ob- 
tained from tools that do not make good metallic contact 
with their holders. 

A somewhat similar condition is found in tip-welded 


tools. The tip-welded tools shown in Fig. 1 rarely have 
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FIG. 2. TIP-WELDED ROUGH TURNING TOOL 


welds which make perfect metallic contact over the whole 
of the surface which is supposed to be welded, and conse- 
quently, the heat conductivity between steel tip and body 
of tool is somewhat reduced. 

By reinforcing the end of the tool, as shown, increased 
metallic contact between cutting edge and holder is ob- 
tained, resulting in a cooler cutting edge and a more rigid 
tool. 

Fig. 3 shows the various stages through which such 
a tool passes during manufacture, and it will be noted 
that the preparatory machining operations are simple 

















FIG. 3. STAGES FOLLOWED WHEN MAKING A TOOL 


and inexpensive, the parts being cut to the required length 
and shape in an ordinary power hack saw. On the ex- 
treme left of the figure at A, a fixture for giving the 
correct relative position of tool tip and body is shown. 
The tool body and tip are placed in this fixture, which 
gives the correct side and clearance angles, and while in 
this position they are lightly welded together by spotting 
the junction with the welding wire. The tool now ap- 
pears as shown at B and is ready for preheating to a full 
red heat which is given slowly and uniformly to the steel 
tip and the bar end by means of a gas furnace. This 
treatment is given in order to prevent cracking, which is 
apt to occur if the intense heat of the electric arc sud- 
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denly be brought to bear on the cool high-speed steel. 
Several tools are kept in the gas furnace ready for the 
welder. When the tool is at a full red heat, it is with- 
drawn from the furnace and arc-welded. The tool now 
After welding, the 


appears as shown at C in the figure. 





FIG. 4. OPERATOR WELDING TIPS 


tool 1s rough-ground on a dry wheel, hardened by the 
process usually adopted for the hardening of similar high- 
speed solid tools and finish-ground on a wet wheel. The 
tool is now ready for work and appears as at D in the 
figure. 

It may be stated here that the electric arc-welding 
process was adopted for this purpose after numerous ex- 
periments had been made with smith welds, oxyacetylene 
welds, electric incandescent welds and electric are welds. 
Fig. 4 shows an are welder at work upon a finishing tool 
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As this wire is expensive, costing 12c. per lb. at the 
present time, it is used in the gap between the tip and 
too] body only, a cold-rolled steel wire t's in. in diameter, 
containing approximately carbon 0.076, manganese 
0.449, phosphorus 0.035, sulphur 0.051, silicon 0.035, 
being used for the reinforcement on the sides, as it costs 
only 244c. per Ib., and may be worked more rapidly than 
the smaller wire. 

In order that uniformly satisfactory welds may be ob- 
tained, it is that the “current 
strength be maintained at approximately 80 volts 90 
amperes for tools 34x11-in. cross-section and 90 volts 
A flux of borax 


found 


necessary voltage and 


105 amperes for tools 1x2-in. section. 
or borax slightly colored with lampblack will be 
helpful. 


The following particulars give some idea of the per- 





formance ol these tip-welded tools under usual workshop 
conditions : 
- S x 
s £ = E =ts 
%FLz ~ ‘ x “& Sf ec 
> ~~ — = _ = -— vc 
Description of Tool & Z == >. 2c =< P =< oe 
Th On So 25 af &S <Zha 
%xl%-in. ordinary 
tip-welded ........ 2x13 % 4 2% H 1 24 
9 %xl%-in. reinforced 
eS eee 41.x13 5% 4 2% 15 76 «31 
H Ixlt-in. solid high- 
speed steel....... 65) x17 4 2% 28 17 12.12 
2 1x2-in. reinforced tip- 
We «eases exes 6 x17 V4 «% 29 70 13.2 
3 1%x2%-in. reinforced 
tip-welded Leas 15% x53 % 2 ’ 3 5.17 
split 
ed 


The material machined was stee] of the following ap- 
proximate analysis: Carbon 0.50; 
phorus 0.02; sulphur 0.018; silicon 0.19 and was ma- 


manganese 0.60: phos- 


~ 


chined without the use of cutting compound. Fig. 5 


shows two 114x214-in. reinforced tip-welded tools ar- 














FIG. 5. LATHE WITH TWO TOOLS TURNING 
such as shown at # in Fig. 1. One terminal of the elec- 
tric circuit rests upon the cast-iron table seen in the fig- 
ure, the other terminal is formed by the welding wire 
held in the welder’s electrode holder, the circuit being 
completed through the tool and electric are. To the 
left of the operator, a preheating furnace and two boxes 
of scrap mica are seen, the latter being used for slowly 
cooling the welded tools. 

The best welding wire for use on this work is approxi- 
mately 3% in. in diameter and of the following compo- 
sition: Carbon 0.04; 0.002; phosphorus 
0.034; sulphur 0.002; silicon, trace. 


manganese 





LATHE WITH ONE TOOL OPERATING 


FIG. 6. 
ranged to split the feed and Fig. 6 shows one of the 
34x114 in. reinforced tip-welded tools at work. 

The accompanying table compares tip-welded turning 
tools and solid high-speed tools. 

Thus a direct saving of $6.81 is effected by 
stitution of one 1x2-in. tip-welded tool for one solid tool 


the sub- 


of equal size. 

Many machine shops sell their high-speed steel scrap 
at about 65c. per Ib. at the present time. Others are using 
much of this scrap in the makeup of tip-welded tools, and 
with excellent results. Where suitable scrap steel is not 
available, it will pay handsomely at present to use new 
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steel for tips, especially on the heavy tools. Under these 
circumstances, curves similar to that shown in Fig. 7 may 
be plotted for tools of various designs and weights and 
instructive and useful. There are many 
tools used in all machine shops that may be tip-welded 
with economy even after the prices of high-speed steel 
have been reduced to the prices which ruled before the 


will be found 


based $3.00 per Ib. 


based 


The cost of new high-speed steel upon... 0 
The cost of scrap high-speed steel upon.. .75 per Ib. 
The cost of carbon tool steel based upon........ -O8 per Ib. 

Tip-Welded Tool Solid High-Speed Steel Tool 


First cost of tool....... $1.82 First cost of tool....... $30.00 

10 grindings by operator 70 10 grindings by operator .70 

S high-speed steel tips S$ additional dressings... 2.56 
rrr 2.64 8 additional rough grind- 

8 dressings of old body.. 14 rere rr vine eet .48 

8 additional welds ...... 3.38 8 additional hardenings. 48 
& additional rough grind- 8 additional finish grind- 

Ml Sctacnesahanednawe 48 IOI usp sh/0u'sir ak Oh isc dk tt a 32 
8 additional hardenings. .48 8 additional nose grind- 

8 additional finish grind- FFE ere .48 
DD wucadvedcneeesd &* 32 8 additional neck draw- 

8 additional nose grind- Ree rer 13 
BG ietcurdecausane eee .48 80 additional grindings 

80 additional grindings Oe GURRROES bccecsccen ».60 

er GORGE 66ess cece 5.60 

-—— - Total of high-speed 

$16.04 MOGGE cccccccssoecevel 40.75 

NN iat kok a Saemareaad BO GRRTENS  666ks0 0006006650 18.70 
Cost of tipped tool Cost of solid high- 
when worn out..... $15.24 speed tool when worn 

NE as ca aele acne $22.0 
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FIG. 7 COST OF SOLID AND TIP-WELDED TOOLS 


present inflation. The goose-neck tool shown at FZ in Fig. 
3 is a case in point. 
derived 


However, one of the chief advantages to be 


from the use of tip-welded high-speed steel tools at the 
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present time lies in the great reduction of the stock of 
high-priced steel which will be on hand when prices re- 
turn to their normal level. An indication of the im- 
portance of this matter may be obtained from the case of 
a manufacturing company where, owing to the introduc- 
tion of tip welding, the high-speed steel orders covering 
a period of one year were reduced 114,000 Ib., an equiv- 
alent weight of 8c. carbon tool steel for tool bodies being 
substituted for the $3 Steel. 


st 
Graduating Machine 
By Erwan VIALL 

Graduating machines as a rule are interesting, espe- 
cially if the movements are at all complicated. The one 
here shown is used in the shop of the Kempsmith Manu- 
facturing Co., Milwaukee, Wis. 

Fig. 1 shows one side of the machine as set for grad- 
uating a bevel. The work head is adjusted to or from 
the tool head by means of the crank and screw A. The 
work spindle B is given its intermittent movement be- 
tween tool strokes, through a worm gear on its lower end, 
with which a worm at ( meshes. This worm is made to 
slide on the splined shaft D in order to accommodate the 
various settings of the work carriage. On the end of 
the shaft is a ratchet wheel FE operated by a pawl, the 
bracket of which is connected to a geared crank by the 
rod F. The gearing of the crank and the number of 
teeth on the 
graduations. 

A view of the machine from the opposite side is given 
in Fig. 2. This shows part of the mechanism governing 
the tool stroke. The tool slide A is worked by means of a 
crank movement. On the opposite end of the shaft is a 
slotted crank B, which is joined to the rocking lever C 
by the rod D. The lever C is pivoted at F and carries 
a roll at F which rides in the cam slot G. As this cam 
turns, the tool is given a reciprocating movement through 
the mechanism outlined. Now, with a given setting, the 
strokes of the graduating tool would be all the same length 
if the pivot at # remained stationary. However, most 
work is graduated with some of the lines longer than 
others, as every fifth line, for example. This difference 


wheel govern the spacing of the 


ratchet 























FIG. 1. A GRADUATING MACHINE 


REVERSE VIEW OF MACHINE 


FIG. 2. 
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in line length is obtained by means of a cam wheel at 
Hi, which operates to vary the position of the pivot at EF. 

The method of changing the pivot position will be bet 
Here the cam // 
It will 


ter understood by reference to Fig. 3. 


and its operating worm J have been removed. 
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count of the position of the lockers, only a partial view 


can be given. 
Windows like the ones shown inclose two sid 
it one of the lichtest places imaginable. The rol 


type of wash basin is used, the workman simply openit 











FIG. 3. DETAILS OF STROKE MECHANISM 


at once be seen that the pivot F is carried on a bracket 
pivoted at J. On this bracket at L is a roll that works 
in the cam slot of H. This cam slot is cut with 
according to the line divisions wanted in the graduating, 
so that the center distance from the pivot & to the cam 
H is varied at regular intervals and the length of the 
tool stroke is automatically changed to correspond. 
Any desired line grouping can be obtained by using 


rises 


a cam cut correctly, and any spacing of lines is secured 
by changing the gears or crank stroke at M. 

Some of the work done on this machine is shown in 
Fig. 4. 


the machine. 


These pieces give a good idea of the range of 


Model Shop Washroom 


A washroom has just been completed at the factory of 
the Cincinnati Planer Co., Cincinnati, which is a model 
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A MODEL WASHROOM 


in several ways. The room is an addition to those pre- 
viously used and is placed above the toolroom, the main 
building being normally of the single-story type. On ac- 

















FIG. 4 EXAMPLES OF THE WORK DONE 


the faucets and washing his hands in the running water. 
the basin acting only as a catch to carry off the water. 


») 


The room is 27x60 ft., has at present four basins of 


double faucets each, and 160 lockers of the screen-front, 
ventilated type, which allow damp clothes to dry or edor 
to escape to the ventilating chutes. 


Simple Waving Attachment 
The driving-band 
shown is one of the simplest of those in use in the West 
Both the grooving and the 


groove-waving attachment her 

ern shops on 3-in. shells, 

The grooving tool is 

The waving tool 
t ) 


waving are done at one setting. 
carried in the tool block A, at the back. 


; 


7 





{5 








SHELL-WAVING ATTACHMENT 


is carried in the holder in front. As can be seen, the 
upper part of the holder is made to slide on the lower, 
so that the spring B has a tendency to force it to the 
left and keep the roller C in contact with the cam D on 
the faceplate. 

This attachment is in use in the shop of the Dayton 
Pipe Coupling Co., Dayton, Ohio, and an operator will 
between 25 and 30 shells per hour with it. 


turn out 
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Tools Used in Machining 
Automobile Parts 


By Rospert Mawson 





SYNOPSIS On th is and ils companion page are 
shown jigs for machining parts of a motor truck. 
These tools are of modern design and incorporate 
some of the latest ideas in jig de sign. They re of 
(l strone and rugged construction to produce inler- 


changer }] 4 pP iris, 





The International Motor Co., Mack Plant, Allentown, 
Penn., is building several sizes of automobile trucks. In 


this article are shown and described some of the jigs * 


found helpful in machining elements for the trucks. 

The jig used for drilling the radius rod is designed 
to machine the holes at the small end of the rod, The 
tool is made with a cover fitted with a quick-acting latch. 
A knob-headed screw is tivhtened through the cover onto 
the piece to hold it in the jig. 

The tool for drilling the rear-hub flange is fitted with 
three hook bolts that, when tightened by means of the 
quick-acting spanner nuts, hold the part securely in 


( 
e 


FIG2 





FIG.8 


FIGS. 2 AND 2-A 

Operation—Drilling radius rod, Fig. 1. The piece is lo- 
cated in the jig against a steel pad The cover is dropped 
down, being held by a spring latch. The knob screw is tight- 
ened on the part to hold it in position. 

Holes Machined—Four #?}-in. drilled. 

FIGS. 4 AND 4-A 

Operation—Drilling rear-hub flange, Fig. 3. The casting 
is placed with its unfinished boss in the cored hole of the jig. 
Three hook bolts tightened with spanner-operated nuts hold 
the part in position. 

Holes Machined—Seven }}-in. drilled and three }{-in. drilled. 
The latter holes are tapped with %-in. U. S. S. threads with 
the piece removed from the jig 

FIGS. 6 AND 6-A 

Operation—Drilling brake spider, Fig. 5 The casting is 
located on the jig base by three machined plugs that fit into 
bored holes, one in the center and one on each end of the 


spider. The jig plate is then placed over the piece, being 
located by the same two outer plugs used to locate the cast- 
ing arm. An open strap and nut hold the jig plate in posi- 
tion, 


Holes Machined—Six #2}-in. drilled. 


position. The jig used in drilling the brake spider is 
made in two parts. The base of the tool is fitted with a 
locating boss in the center and two locating pins on the 
ends. These two pins not only locate the piece in the jig, 
but also the jig plate over the part to be machined. An 
open strap and nut tightened on a bolt in the jig base 
hold together the jig and the piece being machined. 

The last tool is a milling fixture for machining the 
hexagonal surface on the ball joint. This tool is also of 
the quick-acting type—a feature obtained with a toggle 
lever. A hexagonal nut screwed on the threaded end and 
fitting between machined surfaces of the tool serves as 
the locating means, 

A careful inspection of these jigs and parts will give 
the toolmaker or designer a good idea of the general 
practice of this particular shop which turns out a large 
number of parts annually. Study of a few well chosen 
examples like these is far more profitable, as a rule, than 
even a more or less hasty trip through the shop itself, 


since such a trip can only reveal the superficial details. 
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FIG.1O 
DRILLING JIGS AND MILLING FIXTURE USED IN MACHINING AUTOMOBILE PARTS, WITH THE 
WORK SHOWN IN POSITION 


FIGS. 8 AND 8-A 

Operation—Milling the hexagonal surface of the radius- 
rod ball, Fig. 7. The turned and threaded piece is placed ina 
cup bushing of the fixture after the hexagonal sleeve nut has 
been screwed on the end of the piece. The lever is then 
pushed down and, acting through a toggle, forces the clamp 
on the ball and holds the piece in position. The hexagonal 
sleeve nut fitting in a recess, as shown, acts as the locating 
means. 

Surfaces Machined—Hexagonal shoulder, using a 2%-in. 
end mill operating at 180 r.p.m. with a speed of 9.02 in. per 
revolution. 

FIGS. .10 AND 10-A 

Operation—Drilling jackshaft lower brake-shoe pin. Fig. 9. 
The jig is designed to hold three lengths of pins, which are 
located by a knurled-head screw pin. Springs operated by the 
handle at the end of the tool force the pins back into posi- 
tion. These springs are sufficiently strong to hold the pins 
being drilled in position against the locating pins. The handle 
is also fitted with a rack and pin, which provides additional 
assistance in holding the parts in position. 

Holes Machined—One jj-in. drilled in each pin, the jig 
being designed to hold six. 
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DETAILS OF JIGS AND FIXTURES USED IN MACHINING AUTOMOBILE PARTS 
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Making a Two-Piece Drill 


Many drills have been made with mild-steel shanks 
and brazed or welded-on tips of either tool or high-speed 
steel, The drill described in this article, however, is so 
made that not only is the tip not brazed or welded, but 
it is actually detachable and may easily be replaced when 
worn out, or others of different sizes may be used on the 


same shank. At A, Fig. 1, is shown a mild-steel shank 
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steadies the outer end. After the end is milled as shown, 
the clamps are loosened, the work is turned over and 


the other half of the fork is milled to correspond. 
ForGInc AND MILLING Tips 
The tips are forged from high-speed steel in the dies 
illustrated in Fig. 3. These dies represent the two parts 
of a set for one size of tip. The breakdown is indicated 
at A, the rougher at B and the finisher at C. After being 








i 
on 




















FIG, 1. PARTS OF A TWO-PIECE DRILL 


FIG. 2. JIG FOR MILLING SHANK FORK 





























FIG. 3. TIP-FORGING AND TRIMMING DIES 
with a high-speed steel tip in place, while at B a shank 
is shown with the tip removed. At the right of these 
are shown several tips. The method of placing the two 
parts together holds them securely, with no tendency to 
loosen under strain and no splitting of the forked end of 
the shank. These drills are made by the Campbell Manu- 
facturing Co., Chicago, Ill. 

Either fluted or straight shanks of any length may be 
used, according to the work in hand. The forked end of 
the shank is milled in the jig shown in Fig. 2. A taper- 
turned, unfluted shank is shown at A. In milling the 
fork, a taper-bored block like B is placed over the end, 
and the combination is placed in the V-groove of the jig. 
The clamp C holds the block securely and the clamp D 


FIG. 4. INDEXING JIG FOR MILLING TIPS 
forged the flash is trimmed: off in the die D, using the 
shaped punch #. A number of forged and trimmed tips 
are shown at the left. 

The forged tips are next milled so as to exactly fit 
the fork of the shank. This is done in the indexing jig 
shown in Fig. 4. The tip is clamped between the jaws as 
shown at A. After one cut has been made the pin B 
is pulled up and the work indexed half a turn. The in- 
dexing head is clamped solid during the milling by means 
of nuts C and J), which tighten bolts set into a circular 
T-slot in the base. It will be noted that this base is 
made on a bevel so as to give the indexing head the cor- 
rect angle for the milling of the tip, thereby obviating an 


additional operation, 
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Making the British Time Fuse 
Mark 8O-44--] 


D aw . . 
By Frep 





SY NOPSIS—The making of lime fuse s involves 
many interesting problems in production, as they 
are not only intricate in design and construction, 
but include the handling of steel, brass and alu- 
minum. The need for accuracy in some parts is 
greater than with the detonating fuses, although 
the tolerances are not ve ry differe nt, The prob- 
lem of inspection, however, is vastly more com- 
D/ 


plicated, as no less than 266 gages are prescribed. 





The time fuse embodies a greater variety. of machine 
work than the detonating fuse Mark 100, as it includes the 


IT. 


COLVIN 


in the projectile, either shrapnel or high-explosive shell, 


at a predetermined time after leaving the gun, or to 
explode on impact either before or after the time set. 
It is in reality a combined time-and-detonating fuse. The 


principal parts are shown in Fig. 1 and their names are 


given in the caption for Fig. 2. 
The time element is governed by the burning of a train 
of standard fine-grained pistol powder, the length of the 


e time ring. The detona- 


train being varied by turning t! 
tor works practically the same as in the Mark-100 fuse 


already described. The safety element of the time por- 


tion consists in turning the rings so as to bleck the pass- 


age in the powder train Safety against explosion by 
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TIME 


FIG. 1. BRITISH NO. 80 
stamping of sheet metal into springs, cups and washers. 
Several of the parts are made of aluminum, while one— 
the percussion-mechanism holder (Z in the illustration )— 
is made of steel, hardened and tempered. All threads are 


Whitworth and recessed the same as the detonator fuse 


already described. 

The time fuse illustrated herewith is, or was known as 
Mark 80-44; slight modifications in design change the 
designation at times. 


Its mission is to explode the charge 


FUSE 


DISASSEMBLED TO SHOW PARTS 


shock is obtained by means of the stirrup springs J and 8, 


The operation Is as follows: 


The rapid acceleration of the projectile as it is fired 
from the gun literally shoots it away from the time pellet 
F’, the inertia forcing up the side ears of the spring stirrup 
J, even though it is made of hard-rolled sheet brass. The 


inertia of the pellet forces the detonator A against the 
steel needle P the chamber shown. 


“he fire then shoots through A 


in 


and explodes if 
’ and ignites the mealed 
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powder in B’, which communicates with the powder train The ring and pin on the flange of the body are to be 
in the corrugations C’ through the hollow stick of black made of brass. The composition rings are to be made of . 
powder 7” to D’ and then to the second train 4”, finally the metal known as Class C, although Class B may be 
going through the two powder tubes 2” to F’ and G’. As used if preferred by the contract. The ferrule is to be 


+ 


hown, these passages are directly connected, but 


in use made of an alloy containing 70 parts copper and 39 
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FIG. 2. SECTIONAL VIEW OF BRITISH TIME FUSE MARK 80-44 


A, body; B, bottom ring; C, top ring; D, time ring; E, cap; I’, time pellet; G, time pellet screw plug; H, percussion pellet: 


I, percussion pellet screw plug; J, stirrup spring for time pellet; K, detonator for both time and percussion; L, per- 
cussion mechanism holder; M, base plug; N, cap for percussion holder; ©, detonator spring; P, needle tor both time and 
detonator; Q, screw plug for base; KR, percussion ferrule; 8S, stirrup spring for percussion pellet; T, setscrew for cap; 


U, base plug washer 






















the fire would have to burn part way <---18t0002".---» “07! 40005 

around the powder train before it «0866-100 All Thread Right Hand, Whitworth OSMAN 

reached the opening through the “yc + — — , D, 2 

ring to the next train and to the Ss = = in E Y Fale 7 
bottom charge. Should this fail, or 4 k 0765" + | € ee ae Ce “* 0025 "Pitch 
should it strike some object in its &§ & | ' ee oF Yoh oses 000874 3 & O02 Deep 
flight, the detonator end becomes ac- = SS & 36 hls A == % 5 ig 
tive. The sudden checking of the S y SE ‘eet fos S 
speed of the shell throws the de- “oot en G—i . 
tonator pellet IT forward and forces “2 S Lig 1006 s0006' > Ci “s§ 
the lower detonator K against the i - < | a : r Z| SF 
bottom needle, exploding the lower g he 1996"°29 9 creces J aoe? le cf tae ™ — 
charge and sending the fire direct = 14 Threads per inch, Right? Hand Section KY 

through the detonator plug J to the . x 

powder G’ and the shell behind it. 3 : 





The specifications resemble those of < 


. . . $< OD ..-*Y a 
the detonator, some of the features : pe aa es Contractor: 


, . : : Initials or 
being almost identical. Several parts 





Recognized 
of the British time fuse—including Trade-Marh 
the body, cap, base plate and some of 
the minor interior parts—are made 
of aluminum. The specifications call 
for an aluminum alloy which shall 
be-free from cracks and flaws, with 


a specific gravity not exceeding 3.5 


, 





capable of being satisfactorily ma- 
chined and free from any ingred- vad. S. DETAILS OF TIME-FUSE BODT 

ient which would be detrimental to the keeping qual- parts zinc, while the stirrup springs, which hold the time 
ities of the metal. The castings for the bodies are to be and percussion pellets, are of hard-rolled brass. The 
placed in a die and subjected to a total pressure of 400 spiral spring is of thin steel wire. The time and per 
tons in order to insure proper density. cussion pellets and the setting pin are of Class A metal 
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The classification of metals, as well as their physical 
properties, is given in Table 3. The needle plug and 
the holder for the percussion device are to be made of 


steel hardened and tempered; or as an alternative, the 
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SUMMARY OF SPECIFICATIONS 
The detonators are to be made of sheet copper, having a 
central hole covered by a copper disk, and are to be charged 
with the quantity of composition shown below. A pellet of 
pressed powder weighing 1.78 grain is to be placed on top 
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FIG. 5 


A, holder for large tools; B, holder for small tools; C, adapter for use in large holder: 


E, angle reamer for magazine; F, 


chamber; I, enlarged section of chamber; J, 
holder; M, finishing forming tool. Gages—N, outside of 
Q, depth of bore from recess; R, depth of recess; S, body gages 


quality and capable of being bent double under the 
hammer and straightened without a sign of fracture. 
In some instances, however, these covers 
replaced with covers made of sheet lead 
each side. 


are now being 
and tinned on 
Further specifications, including the detonating com- 
positions, varnishes and cements, follow: 





TOOLS AND GAGES FOR OPERATION NO. 2 
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TOOL STEEL 
(Harden) 


Ss 
PRODUCTION, 15 PER HR. 


D, drill for interior of body; 


finishing reamer for magazine; G, sizing tool for bottom plug hole; H, reamer for holder 
recessing tool for interior of body; K, 
platform; 


machine top; L, 


outside forming tool and 
of bore; P, 


O, diameter shape of magazine recess; 


the pellets and retained in position by the screw plugs, these 
being secured by three indents, the plug for the percussion 
pellet having a disk of paper placed over the axial perforation 
before being screwed home. The time detonator is to be 
charged with 1.28 grain of the following composition: 


FIG. 1. TIME-DETONATING 


Chlorate of potash........... 
Sulphide of antimony 
Fulminate of mercury 


COMPOUND 


Tre errr 52.5 parts by weight 
36.5 parts by weight 


11.0 parts by weight 
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The composition is to be put in dry and pressed with a minimun test Tl time-detonator pellet spring will be 
pressure of 600 lb. The percussion detonator is to be charged required to stand pre ! of ! t ind the percussion 
with 1.39 grain of the following composition detonator pellet pring i pressure of 60 Ib The percussion 

etor or sprit t ‘ ore fter havir been subjected 

TABLE 2. PERCUSSION-DETONATING COMPOUND to a load of ¢ Ib. it steel c« terpart of the fuse pellet 
Chlorate of potash 27 . ss 15 parts by weight and ferrule to mea d ensiot I the time-detonator pellet 
Sulphide of antimony 23 parts by weight spring Rien tinea Tees tached tm ead of 466 th 
Fulminate of mercury 32 parts by weight oat . 

: The clot washers t e fro waterproofed drab 

The composition is to be put in dry and undergo a pressure wool material, w hit l per sq.yd Hols ire to be 
of 600 lb As an alternative, a time detonator containing 0.75 cut in the w het so to ex] e t powder pellets in the 
grain of the composition given above for this detonator and a body and ring ilso a hole to « ir the bi pin in the body 
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FIG. 6 VISE JAWS, TOOLS AND GAGES FOR OPERATION NO 
A, vise jaws for hand tapping; RB, hand tap for interior of body; ©, stop co r for 1 1 tay G D, diamet unk 
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FIG. 7. GAGES FOR OPERATION NO. 4. PRODUCTION, TART I rm 
ps ee ‘ rABLI LACQUER FOR FUSES 
30 PER HR. 
. She lh 
A, main thread on nose, low limit: B, combination hig! “s I ib 
diameter, cone, length of thread and shape of recess unde: L emer a é > 
platform Spirit, methylated 
rl ‘ w thre mu i other ise stated, be f 
+) Pri¢tic} rs hit, for? < t ] 
pellet of pressed powder weighing 0.87 grain may be used, in he Brit Standard W worth f » cut ful 
ri rT i tn | ve lle S I a) esse Tre ié i ‘ t ) < bs ad 
which case the cardboard disk over the copper disk and the I forated pellets ¢ pt di] ral o 1 inserted in 
sectors of vegetable paper over the lighting points of the the fir escape holes of the top and bottom composition rin, 
: . 1 +} hole clos j ’ a \ nelle LlsoO ) re 
rings should be omitted The lighting hole in the top rin ne & oil ti to | 
i erted in the he < ‘ é tl ) position ring and 
TABLE 3. PHYSICAL REQUIREMENTS OF METAL the flash hole c f } T e hole in tl top 
"~ a of ~~ in a ring to be fille oo powder covered by a 
est *iece 2 n ong ne P 
0.564 In. in Diameter or | ‘ ‘ silk or tyce 1 papel A < vasher is to be secured 
Such Test Pie« s Can Be on the face of the bod) nd on the top of the bottom ring 
Tenacity, Tons of Furnished, Provided that with shellac varnish containi ill quantity of Venice 
2,240 Lb. per Sq.In, Lencth . turpentins The grooves on the ur r side of the compositior 
Metals ield Breaking V Area rings are to be « i ed witl the composition pressed into 
Aluminum alloy.... 7.75 12 7 them to give the required t e of burning The under faces 
Delta metal ee ee eee 30 20 t] —_ : 
Hard rolled brass... 6 12 10 o a —o ition I are then coated with the varnis} 
Class A metal.....20 20 i) previously reterred to, ; l are to be covered with vewetable 
‘lass B metal..... 12 20 30 paper washers secured with shellac varnish consisting of best 
Class C metal.... 6. 12 10 hell 
*Thi lai i ] 4 ais . orange sneliac dissolve ! methy ited spirit ‘ ntainine 
: ase a YT re 50 3 . . 
1is was explained in detail on page 750, Vol. 43. small quantity of Venice turpentine, vegetable paper tablet 
should have a pellet of pressed powder inserted instead of being previousl pl ced over the lighting points 
mealed powder. In assembling the threads, tl percussion-arrangement 
The stirrup springs are to be made of hard-rolled sheet holder and base plug are to |! coated with Pettman cement 
brass. All the stirrup springs will be subject to the following before being screwed into the body The cap is to be screwed 
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FIG. 8. CHUCK, TOOLS AND GAGES 


ing tool for stem; E, reamer 
tool for platform; I, circular serrating tool originally designed but now discarded; 
diameter of stem: L, length of flue on stem; M, length of stém from face to platform; N 
O, depth of recess; P, diameter of hole in stem; Q, depth of spring recess in stem; 


thickness of flange gage 
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FOR OPERATION NO. 
A. chuck for holding large end of body; B, box tool for turning stems; C, flat forming tool for stem; D, circular form- 
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PRODUCTION, 15 PER HR. 


inside of stem; F, countersink for stem end; G, counterbore for stem end; H, flat serrated 
holder for circular tool. Gages—K, 
diameter of recess on face of body: 
overall length of fuse body; 
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down so that a turning moment of 144x12 in.-oz. will just TABLE 6. PETTMAN CEMENT 
turn the ring, the cap being secured by means of the set- Gym. shellac .......... ’ 7 1b. 8 oz 
screw. Spirit, methylated .... 8 Ib 

The bench or table upon which the tensioning apparatus is far, Stockholm ......... 5 Ib, 
. . : : : 7 Venetian red wees 20 Ib. 12 oz 
fixed is to be jarred by tapping with a mallet to assist the 
turning of the ring. The fuse cover is to be attached to the The spaces between the cap, time rings and body and set- 
fuse in the following manner: Press the fuse cover into posi- screw recess in top are to be filled with waterproofing com- 


tion and solder it to the brass ring of the fuse, using pure position consisting of: 
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FIG. 9. FACING TOOLS AND GAGES FOR OPERATION NO. 6 PRODUCTION, 45 PER HR 


A, hand reamer for inner shoulder; B, hand reamer for outer shoulder; C, hand reamer for inner seat; D, hand reamer for 
rounding inner corner. Gages—E, depth of bore for steel holder; F, depth of base of shoes to shoulder of holder 
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FIG. 10. THREAD-MILLING CUTTERS FOR MILLING THREADS ON ENDS OF TIME-FUSE BODY AND 
LIMIT GAGES USED FOR OPERATION 7 


resin as a flux, the surplus solder being removed. The fuse is TABLE 7%. WATERPROOF COATING 
set at safety before the cover is soldered on. The fuse with Beeswax SR ee, eenge ; sa 2 parts by weight 
cover attached is then to be vacuum-tested to insure its air- Mineral jelly ............. . 1 part by weight 
_ . . . French chalk . : : : 2% parts by weight 
tightness. After testing, the base plug is to be screwed into 
, : : The escape-hole disks in the time rings are also to be 
the body and the magazine filled with fine grain powder . ' th tl , stlor T) Sank hate in O 
S714 : . -overe Ww > ve ‘oO 08 Oo » as ‘ . 1¢ 
through the filling hole. The hole is to be closed with the ooveres ngs = aoore Som , _ — , 
. : center of the base plug is to be coated with a varnish con- 
screwed plug, the threads of the latter being previously isti f 
. 81s neg oO: 
coated with Pettman cement. The bottom of the fuse is to 
- z oe f ; TABLE 8. FLASH-HOLE VARNISH 
be coated with shellac varnish. A leather washer soaked in 
sIted mineral jelly is to be placed le he Games tnaife Amyl acetate ........ ccvescceeeccessceee 91 parts by weight 
me c n era € y is o ye placec under the ange inside Nitrocellulose (soluble in ether alcohol) 5 parts by weight 
the brass ring. The Pettman cement is to consist of: Me | cc cccbuseackenbenewbanns ... 4 parts by weight 
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The cap i to be nad of bra formed to shap with a 


projection The strip is to be made of sheet brass, annealed 
nd tinned all over A ring made of brass wire, with brazed 
joint, is to be secured at one end of the strip by turning over 
the latter and securing with solder The trip, with ring 
ittached, is to be soldered to the cap and the brass ring is to 


be held in position by means of a brass strip also soldered to 
the cap. In addition to the tests previously provided for, a 
percentage of the covers may be selected during manufacture 
and tested in the following manner 
The cover will be securely held in a press with the open 
end against an india rubb par in tested for airtightness 
either by immersing the whole apparatus in water at 100 deg 
F. or by means of a vacuum process An escape of air will 
entail rejection The fuse and cover are to be stamped and 
stenciled 
The fuses are to be delivered into bond in lots of 2,000, 
with covers complete, to await the results of proof An addi- 
tional 40 is to be supplied free for proof with each 2,000 or 
nv less number supplied; in the « ent o further proot! being 
required the fuses will be taken f1 it supplied If the 
results of proof are satisfactory t fuse will then be for- 
warded as described for final examination and testing 
The fuse selected for proof will be tested as follows: 
Ten will have the percussion arrangement removed and will 
be fired in an electrical testing machine to determine the 
mean time of burnings it rest The n in t re of burning, 
set full, when corrected for barometer will be 22 se« 0.2 sec 
The constant to be used when correctin for bare eter i 
0.023 of the mean tim of burn ror ¢ i h th 
barometer reads above or below 30 in. it is when above 
and when below If the lot fails to p this test further 
proof will be taken while spinning in a lathe at 2,500 r.p.m. 
The fuse must burn within the limit specified above, other- 
wise the lot will be rejected Should the detonator fail to 
ignite time ring a second proof will be take hould a similar 
failure occur at second proof, o1 hould the be more than 
one such failure at first proof, the lot will be rejected. 
Twenty fuses will be fired at the same elevation in any of 
the following guns, with full 
The mean difference from the mean time of b ’ tl 
20 fuses is not to exceed 
In 18-pdr. gun ; + a le . ete 
in 13-pdr. gun } + , — oe sie : - a 
The difference between the longest and s rtest fu ? t 
to exceed 
os WOt FOR. w.<s . O§.75 see 
In 1S-pdr. gun ) ae mot tae a : > ; ant 
Coinittin one fuse. ‘ 0 Se ¢ 
(If set full - 0.9 see 
In 13-pdr. gun oo te = — es 9 7 - = 
LOmitting one fure 0 See 


If there is one blind fuse, a second proof will be taken 
If there is a blind at second proof or mor than one sucl 
failure at first proof the lot will be rejected 
THE SEQUENCE OF OPERATIONS 
Details of the fuse body are shown in Fig. 3 and the 


These 


sequence of operations is illustrated in Fig. 4. 


may be listed as follows: 

1. Rough-turn outside of stem to fit collet 

2. Bore, recess and tap inside and turn outside for the 
two threads. 

3. Hand-tap inside threads 

4. Mill thread on outside of large end 

5. Finish outside of stem, bore and counterbore small end 


and serrate upper side of platform 


6. Hand-ream inside for upper and lower shoulders 
7. Mill thread on end of stem 
8. Mill fine thread for graduated rine on large end 


9%. Rough-turn outer edge of graduated casting to 
llow easy chucking. 
10. Bore and tap graduated 
11. Screw on body 
12. Drill and body for screwed plug. 


13. Tap ring and body for screwed plug. 


ring 


ring. 
ring 
ring 


14. Turn outside of graduated ring 
i5. Face under side of graduated ring. 
i6. Mill key slot in graduatd ring. 


17. Mill for flash hole. 

18. Drill powder hole in platform. 
19. Drill hole. 

20. Drill 


recess 


magazine 
flash hole. 


21. Roll graduations in ring. 
22. Turn neck on small end 


23. Stamp base line on bottom of body 


MACHINIST 


The hodir 
turret machines of various makes. 
the stem in operation 1 makes it easy to hold the’ bodies 


are machined for the most part’on hand 
The rough-turning of 


in spring collets and has been found more satisfactory 
than gripping in an ordinary chuck. This is done at 
the rate of 50 per hour. 

The cutting speed for turning tools on the body is 
112 ft. per min., while a tapping speed of 55 ft. 
per min. is found very satisfactory. A mixture of kero 
and lard oil is used as a cutting lubricant. 

The tools and gages used in operation 2 are shown in 
Fig. 5 
and in some cases, notably in 7, the work they per- 
M that the circular forming 
cutter is provided with radial slots. This has been done 
to prevent the cutter warping out of shape and has been 
adopted in nearly all circular cutters. 

For hand-tapping the bodies are held in special wooden 
These hold the 


hody firmly for tapping, and do not crush or mar the stem. 


about 
sene 


This shows the main dimensions of the various 
tools, 


form. It will be noted in 


vise jaws, these being shown in Fig. 6. 

In the fourth operation the body is heid in the special 
milling fixture similar to the one shown in Fig. 10, and 
the thread is milled on the larve eud of the body. This 
is done in a simple fixture in which the body is held in- 
a screw having the same leuwl as the thread to be 

The milling cutter has no lead, but is simply a 
at the proper angle and having enough teeth 
entire length of the thread. In this way 
the body in the hand fixture shown 
mills the thread on the entire circumference. A stop for 
fed in the proper 


The 


side of 
milled. 
cutter, set 
to cover the 


one revolution of 
the cross-slide allows the work to be 
depth, so that the right diameter is easily secured. 
Fig. 7. 

For the fifth operation the threaded end of the body Is 
held in Fig. 8. When screwing 


the body in place the central stop or pusher plug is 


rages are shown 1n 


the chuck shown at A, 
moved to the position shown and forms the stop for the 

As soon as it remove the body the 
is withdrawn slightly, so that the body may be easily 


hody. is desired To 
plug 
unscrewed from the chuck. 

While in the the stem is 


turned to the proper size for the rings and the threaded 


this position outside of 


nortion in front. The upper surface of the platform is 
also serrated by means of the flat forming tool shown at 
IT, lig. 8. This has taken the place of the cireular ser- 
rating tool shown at J, which was originally used. The 
flat tool has proved to be simpler and more desirable. 


One of the essential features is the shoulder distance 
hetween the upper and lower recesses, these surfaces being 
hand-reamed in the sixth operation by the tool shown 
in Fig. 9. 

The next operation is milling the thread on the end 
of the stem, this being done on the fixture shown in Fig. 
10. This also shows the thread gages for the stem. 


{ To he contin ued ) 


ee 


Products of the Electric Furnace and electric cell will be 


made the subject of a special session at the forthcoming 
convention of the American Electrochemical Society, to be 
held in New York from Sept. 27 to Sept. 30. It is an inter- 
esting fact that whereas other chemical industries, such as 
the coal-tar dye industry, are distinctly European, the elec- 
trochemical industry is decidedly American. It is here in 


America that the production of aluminum was invented and 
put on a commercial basis. The first plant for the electrical 
synthesis of the elements of the air and the production of 
artificial fertilizer nitrate at Niagara Falls. 


was erected 
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Economic Value of Good Shop 
Illumination 


By G. H. 





SYNOPSIS—The economic value of good day 
and artificial light is pointed out and good ilum- 
ination defined. The recognized systems of light- 
ing are outlined, the various forms of lamps 
described and their uses pointed out. Mainte- 
nance and cost are also discussed. 





While the necessity for providing some sort of illum- 
ination is admitted, the real economic value of good 
illumination in increasing the earning power of a plant 
is not so generally recognized. As a result many manu- 
facturers look upon artificial illumination as an unwel- 
come expense and deal with it in a grudging manner, 
which secures neither effectiveness nor economy of cost. 

The economic advantages of good illumination are: (a) 
Larger production, (b) better workmanship, (c) fewer 
defects, (d) fewer accidents, (e) cleaner and more cheer- 
ful workrooms. 

Investigation in the factories of a large manufacturing 
company disclosed the fact that many of the workmen 
were losing over an hour during each of the short winter 
days on account of inadequate artificial illumination. 
In other words, these workmen were wasting more than 
10 per cent. of their time for the lack of artificial illum- 
ination, which would have than 1 per cent. 
of their wages. The relation between the value and the 
cost of artificial illumination is dependent upon condi- 
tions, and variations over a wide range may be expected. 
In the case of a paper mill it has been reported that a 
five-minute shutdown cost more than lighting for twenty- 
four hours. 

The effect upon the workman is very important. With 
good illumination his movements are more sure and ac- 
curate, the mental effort is less, so that he does not tire 
so soon. This means not only a better grade of finished 
product, but fewer defects, with their attendant waste 
of time and material—not to mention that undesirable 


. 


cost less 


product known as “seconds.” 

The prevention of accidents should be a moral respon- 
sibility of the manufacturer; it is an economy. Injuries 
to machinery involve direct financial loss, and in case 
of injuries to employees the lack of proper illumination 
has been treated as contributory negligence on the part 
of the employer. That poor illumination is a_ prolific 
cause of accident is indicated by a report presented by 
John Calder, to the American Society of Mechanical 
Engineers’. This report covered the investigation of 
fatal accidents in shops in the United States during a 
period of three years. In general, it showed that the 
number of accidents in the dark winter months was about 
40 per cent. higher than during the licht summer months. 
The indications were that this excess was practically due 
to inadequate illumination. Similar comditions were re- 


Rockwood Conover’s forthcoming book 


*Prepared for W. 
Copyright, 1916, Hill Publishing 


on “Industrial Economics.” 
Co. 
+Illuminating engineer, General Electric Co. 


1Published in the “Journal” of the society, February, 1911. 


STICKNEY+ 


ported more recently by R. E. Simpson, of the Trav- 


elers Insurance Co., to the Illuminating Engineering 
Society at the Washington convention, September, 1915. 

The influence of good illumination in attracting good 
workmen and securing activity, tidiness and discipline 
cannot 
public attention, and there seems to be a tendency to 


be over-estimated. Thege points are coming to 
make legal requirements for industrial lighting. 

A code of lighting recently prepared by committees 
of the Illuminating Engineering Society proposes cer- 
tain specifications and makes suggestions for their ap- 
plication. In England a committee appointed by the 
Home Secretary has reported on this problem of legal 
requirement, 


Wuat Is Goop ILLUMINATION ? 


The best illumination is not necessarily the most in- 
or most brilliant, 
While a certain intensity is required, diffusion, proper 


tense as many apparently assume. 
direction, steadiness, reliability and color of light are 
almost equally essential. 

No fixed intensity of illumination can be established 
as a standard for all purposes. The intensity of day- 
light is constantly changing, both with the position of 
the sun and the condition of the atmosphere, the maxi- 
mum intensity being enormously higher than it is prac- 
ticable to furnish with artificial illumination. Fortun 
ately, our eyes are so constituted as to see satisfactorily 
under a wide range of intensities: 
artificial lighting varies with the intensity, it is good 
practice to furnish the minimum that will insure good 


and since the cost of 


results. This amount varies with processes and depends 
upon the fineness and rapidity of vision necessary, as well 
as on the color and texture of the surfaces to be seen. 
Some of the largest manufacturing companies have 
carried extensive investigations the of 
standardizing their practice and determining the most 
economical intensity to adopt for the artificial illum- 
various 


on fol purpose 


ination of each of their 
In replacing an older installation with a modern one 


processes, 


it is sometimes possible not only to make a considerable 
improvement in the illumination, but utilizing the newer 
illuminants, actually to reduce the operating costs. Us 
aally, however, the former standard of illumination has 
been so low that it is generally better practice to avoid 
any serious attempt to reduce the lighting cost at the 
sacrifice of intensity. 

A glaring light, with strong contrasts of light and 
shadow, blinds the eyes so that one cannot see detail as 
well diffused illumination, of lower in- 
tensity. 

It is important that the light should be directed so that 
a relatively high intensity falls upon the parts of the 
machine or work which the workman to 
In general, the light should be directed down- 
ward at an oblique angle. With properly directed light, 
a relatively low intensity is required and diffusion be- 
In workrooms with high, dark 


with even 


as 


has occasion 


observe. 


comes less important. 
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eilings, all upward light is wasted, as far as the ordi 


nary processes of manufacture are concerned, It is 


usually desirable, however, to allow a small portion of 
the light to be directed upward, to illuminate the ceiling 
more cheerful. 


and render the room 


Tue Economy or Dayuniacitt 
a building is to a consid- 


\\ he re huild- 


ings are grouped closely together, a light-colored external 


The natural illumination of 
erable extent affected by its surroundings, 


finish on a building improves both the diffusion and the 
intensity of light in the adjacent buildings. Utilization 
of daylight so as to instre good daylight illumination 
throughout longer hours is an important consideration in 
High ceilings, narrow buildings 
and large window areas all tend to conserve the natural 
light. In one-story buildings or on top floors skylights or 
saw-toothed often The 
latter is usually arranged with the windows facing the 


designing a building. 


roof constructions are utilized. 
north, thus providing an obliquely directed light with a 
high degree of diffusion, uniform color quality and mini- 
mum variation of intensity. 

In some buildings the proportions are such that there 
is ample light near the windows at times when the middle 
of the room is comparatively dark. This condition can 
he materially improved by the use of diffusing or pris- 
matic window glass. 

Light-finished the 
daylight and the artificial illumination, besides improv- 
In machine shops and similar build- 


walls and ceilings economize both 
ing the diffusion. 
ings where there is considerable dust and dirt it 
the ceilings and the upper parts of 
the walls and pillars. Whitewash can be applied once 
or twice a year without any considerable expense. 


is de- 


sirable to whiten 


The maximum utility of daylight can further be se- 
eured by arranging the machines and processes so that 
those requiring the most light are near the windows and 
turned so as to receive the light from the right diree- 
tion. 
too far, interfering 
other words, it may be more economical to provid arti 
ficial illumination rather than to suffer the inconvenience 
of interruption in the sequence of manufacture or waste 


It is of course possible to carry such arrangement 


with the train of manufacture. In 


valuable space. 

Overhead belts and shafting east shadows and reduce 
the effectiveness of both daylight and artificial illum- 
ination. One of the advantages of the present tendency 
toward the use of the individual 
contributes to the conservation of light. 


motor drive is that it 
With high ma- 
chines the interference of shadows is more marked and 
vreater care should be exercised in locating the machin- 
ery or providing suitable artificial illumination. 


Economy or ARTIFICIAL ILLUMINATION 


cost of arti- 


the 
which it Is 


While we try to emulate daylight, 
ficial light and the conditions 
duced make the problem of economic utilization an en- 
tirely different one. We have the advantage, however, 
of being able to provide the illumination when and where 


under pro- 


we want it and as much as we wish to pay for. 

The wonderful developments of the past few years and 
the discoveries that are being made almost from day to 
day have provided greatly improved lighting units, not 
only reducing the cost of light, but greatly enlarging the 
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possibilities. This condition has resulted in a very rapid 
growth in the application of artificial illumination and 
a remarkable advance in the standard. Most installa- 
tions that were made over five years ago can be rearranged 
today so as to be more effective and more economical. 
In some cases it is merely a question of putting a modern 
lamp in place of the older form, but often a radical re- 
arrangement, with a different type of lamp, is desirable 
to secure Maximum economy. 

Since the advent of the motor drive it has 
possible to arrange machines transversely rather than 
longitudinally of the room. Such an arrangement of 
machines or work benches is highly advantageous from 
the lighting standpoint, because it not only eliminates 
facing the glare but permits the light to be received at 
the machine in the proper direction, avoiding shadows. 
This arrangement is being adopted as standard by a num- 


hecome 


ber of large manufacturers. 


Metuops or LIGHTING 


The practice varies between two extremes—namely, 
localized illumination and general illumination. With 
extreme localized lighting a small unit, usually an in- 
candescent lamp, is placed near the work so as to illum- 
inate the parts that must be seen. If there are a number 
of points requiring illumination or the area to be lighted 
is considerable, several lamps may be used on a single 
machine. Localized illumination is most economical 
when illumination is required only over small areas wide- 
Little or no engineering is used in selecting 
or locating the lamps. They are simply placed in the 
hands of the workman, to utilize as he sees fit. If the 
light is not sufficient, he calls for another or a larger 


ly scattered. 


lamp. 

This method of lighting is very adaptable and, prop- 
erly used, enables fine work to be done. For deep boring 
and very fine detail work it is the only satisfactory meth- 
od of lighting. The objection to localized lighting is 
that a large number of inefficient lamps are required. 
Expensive wiring must be provided, while the wear and 
breakage are likely to be excessive. Lamps ave often 
used without reflectors or directed so as to project a 
glaring light into the eyes of the operative or his fellow- 
workmen. Cases have been reported where workmen were 
demanding several times as much light as they really 
needed. This is undoubtedly due to the harsh contrast 
of light and shadow. 

In general illumination an approximately even inten- 
sity is provided throughout the room, irrespective of the 
location of machinery. The total amount of light re- 
quired is usually greater than with localized lighting, 
but the arrangement is often economical in large, high 
shops, since it permits the use of larger and more effi- 
cient lighting units, with reduced cost of wirimg and 
maintenance. 

For automatic machinery, such as screw machines, it 
is sometimes advantageous to provide a moderate general 
illumination supplemented by a few localized lamps that 
are not in general use, but which may be plugged in 
at various points to provide special light for inspection, 
adjusting and setting up. A similar combination of gen- 
eral and localized illumination is sometimes used where 
a few points in large workrooms require a more intense 
light than the rest of the area, owing to the nature of 
special work. 
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With the development of the high-efficiency incandes- 
cent lamp an intermediate practice has arisen, approach- 
ing general illumination, but with lamps arranged to 
correspond to the machinery or processes. This arrange- 
ment is particularly applicable to weaverooms, machine 
shops and wherever an approximately uniform style of 
machine is regularly spaced, but can be applied to almost 
This practice is 
designated as “localized general” or lighting 
and is probably being followed more than any of the 


any workroom of the usual character. 


“group” 


other systems in new installations. 


SouRCES OF INDUSTRIAL LIGHTING 


The light sources used in industrial lighting are of 
three principal classes—electric incandescent lamps, elec- 
tric are lamps and combustion lamps. Under each of these 
classes are a number of different lamps, each with dif- 
ferent characteristics. The principal forms in shop use 
are: Electric incandescent (1) tungsten fila- 
ment (Mazda B), (2) tungsten (Mazda C), 
(3) metallized carbon filament (Gem), (4) carbon fila- 
ment; are lamps—(1) inclosed-flame are, (2) open-flame 
are, (3) magnetite or (+) mercury-vapor 
are ( Cooper-Hewitt), (5) inclosed carbon arc; 


lamps 
gas-filled 


metallie are, 
combus- 


tion lamps—(1) mantle lamps (with gas, gasoline or 


oil), (2) mantle lamps, high pressure (with gas, gasoline 


or oil), (3) gas (open-flame) lamps, (4) oil or gasoline 
(open-flame) lamps, (5) candle. 


The remarkable gains in efficiency that have taken place 


within the past few years in lamps of all three classes 
stand out in contrast to the relatively smaller gains in 
regard to other engineering apparatus. For example: 
The vacuum tungsten-filament lamp (Mazda B) gives 
from two and one-half to three times as much light per 
watt as the best carbon-filament lamp, while the 
filled tungsten-filament lamp (Mazda C) gives four to 
The modern flame are lamps and 


gas- 


six times as much. 
mantle gas lamps represent similar advances in efficiency 
over their corresponding predecessors. In spite of this. 
however, we are still far from the ideal efficiency of light 
ceneration. 

Each of these illuminants has characteristics that adapt 
it for particular conditions. Favored by efficiency, adapt- 
ability and economy of maintenance, the tungsten-fila- 
ment (Mazda) lamp has extended in use more rapidly 
than any other illuminant. Such lamps are available in 
sizes through a continuous range from the smallest to 
the largest for which any demand exists, while a wide 
variety of reflectors and other accessories provides for 
all classes of lighting. The open- and inclosed-flame are 
and the magnetite are have been used for exterior light- 
ing and for the illumination of large, high interiors, 
especially where lamps are required above cranes.  Re- 
cently the nonvacuum tungsten (Mazda C) lamps have 
been selected for these The mercury are 
lamp, which produces a vivid green light, has also been 


conditions. 


favored to some extent in the lighting of rough processes 
Both types are 
requiring actinic 


where color selection is not important. 
suitable for 
light. Of the gas lamps the mantle lamps are by far the 
most efficient and are installed to some extent for shop 


photographic pre eSSCS 


lighting. 

In selecting and installing artificial illuminants the 
following are some of the features which should be con- 
order to give economical and satisfactory 


sidered in 
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shaft- 


ing and high machinery, units must be spaced at short 


results: For low ceilings or where there are belts. 


even distribu- 


Small 


intervals in order to secure a reasonably 


tion of light and avoid objectionable shadows. 


therefore be used to avoid excessive cost, 


but 


units must 


especially where moderate illumination will meet 


the requirements, 
With 


cured by placing the lamps high. 


high-ceiled rooms a better diffusion can be se- 
This plan, moreover, 
permits the choice of large units, which are in general 
more efficient than the further 


advantage of having a lower installation and operating 


and 


ones DOSSeSS 


small 


cost. The improved appearance of a large shop with 


suitably proportioned units should also be considered, 
The efficiency of the system is to a considerable extent 
dependent upon the selection and arrangement of the 
lamps and reflectors, so as to project the light where it 
can be utilized to the best advantage. 

While it is usually desirable to have the most intense 
light projected downward at oblique angles, the require- 
ments of different conditions vary, depending upon the 
the 
Various types of 


height and spacing of the lamps as well as pur 
poses for which the light is intended. 
reflectors—for example, intensive, extensive and distrib- 
uting—deliver the light of the incandescent lamp ove 


narrow or wide zones. The evenness and effectiveness 
of the illumination depend somewhat on proper selection. 

Diffusion is introduced by means of reflectors and 
translucent globes or shades so arranged as to reduce the 
the 
Since diffusion is usually obtained at the 
too 


light. 


clare and lessen the contrast of light and shadow in 
illumination. 
something in much diffusion 


When lamps 


Is re- 


sacrifice of intensity, 
represents an unprofitable loss of 
can be hung high, the effect of glare and contrast 
duced, so that diffusing devices are less essential. 

Lamp and reflector manufacturers furnish curves and 
facilitate the and ar- 
units. the larger com- 


instructions to proper selection 


rangement of lighting Some of 


panies furnish the services of experts to assist their cus- 


tomers. In making a large installation it is advisable 


to retain a competent consulting engineer with illuminat- 


ing-engineering experience, 


CARE OF GLOBES AND REFLECTORS 


Too much care cannot be given to insure the clean- 


liness of the globes and reflectors. The loss of light, 
due to the accumulation of dust, smoke and filings, is 
much greater than is generally appreciated. Measure- 


ments on a number of installations supposed to be rea- 
sonably maintained showed losses of 50 to 50 per cent, 
of the light. In all large installations a regular periodic 
inspection should be made, the lamps and reflectors be- 
ing cleaned and burned-out lamps replaced. If a con 
venient arrangement is made for interim replacements, it 
is good practice to Inspect once a week when the plant Is 
shut down on Saturday afternoon and Sunday, In this 
way the inspector does not interfere with cranes or other 
machinery, can do his work more rapidly and with less 
danger to himself. In many shops it is customary to 
wait until a lamp is in trouble before giving it attention. 
This practice results in poorer illumination, both through 
dirt accumulation and failure to replace superannuated 
jamps. The periodic method facilitates the keeping of 
cost records for comparison, from which extravagances 
are frequently discovered, 
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It is often found that more lights than necessary are 
kept burning. The task of controlling these matters in 
large factories is difficult and often unsatisfactory in 
its results. The delegation of one or two assistants in 
each department to limit the number of lights burned 
to those actually required will effect a valuable reduc- 
tion in annual lighting expense. To reduce breakage, all 
portable lamps should be protected by steel reflectors or 
wire guards. 


Cost or ARTIFICIAL LIGHTING 


A proper basis of cost estimate is necessary to facilitate 
the selection of the most economical illuminant and 
properly to evaluate the various features of illumination, 
as in determining the relative cost of higher or lower 
intensity. Comparisons based only on efficiency or en- 
ergy consumed are likely to be misleading on account of 
the difference in maintenance or the investment required. 
Comparisons are usually based on the cost of operation 
for one year. The fairest way of comparing illuminants 
is to determine for each unit the equipment necessary 
properly to illuminate a typical area or room and then 
figure the operating cost for the probable number of 
The cost of operation 
Energy, (2) 
and 


hours of burning for one year. 
is made up of the following items: (1) 
maintenance material, (3) labor for maintenance 
inspection, (4) repairs, (5) depreciation and interest. 

The cost of energy is usually based upon a fixed rate 
per kilowatt-hour for electric current or on the cost per 
thousand cubie feet for gas. Where current is purchased, 
this is easily determined; but where it is generated, it 
is the practice to calculate it from records or to estimate 
it. The cost of energy for a particular installation de- 
pends upon the wattage consumption of the lamps, the 
hours of operation and the rate. With long operating 
hours or a high rate for current the efficiency of the 
lamp selected becomes an important feature of the cost 
of operation. 

Maintenance material includes the renewal of 
descent lamps, are electrodes, gas mantles and other parts 
consumed or impaired by the operation of the lamp and 


incan- 


for which an approximate operating life can be assigned. 
Globes and chimneys are sometimes included under this 
head. It is often necessary with parts requiring fre- 
quent renewal to replace them before they are entirely 
consumed, in order to avoid the inconvenience of cutting 
out the light while in use. This point should be taken 
into consideration in calculating or estimating the oper- 
ating life. It is usual to estimate the number of trims 
or renewals for a year and multiply by the cost per 
renewal, making a reasonable allowance for shrinkage 
or breakage. 

The labor, in general cases, is based upon a fixed price 
per renewal, with an allowance for the cleaning of globes 
und reflectors, but in particular instances it is often more 
accurate to determine the number of men required and 
their wages. If part of the time of these men can profit- 
ably be employed in other work, a proportional allowance 
is made. Where trimming is likely to interfere with 
production by delaying cranes or other machinery, some 
manufacturers add to the maintenance a charge based 
upon the time lost. 

Adjustment and repairs to mechanisms and sometimes 
accidental breakage of globes are charged to repairs. 
There is no established basis for estimating the cost of 


MACHINIST 





Vol. 45, No. 9 


repairs. Where records are available, the annual cost 
can be approximated quite closely; otherwise, it is cus- 
tomary to assume a reasonable figure. In comparing dif- 
ferent lamps the more delicate and complicated mechan- 
isms are likely to have higher repair costs than the 
simple sturdy designs. Standard parts invariably cost 
less and avoid the delay incident to obtaining special 
parts, 

Depreciation and interest are figured as an annual per- 
centage upon the first cost’ of the installation. 
Where any charge is made for insurance and taxes, it is 
usually included with these items. Interest is usually 
figured at 5 or 6 per cent., to cover the use of the money. 


based 


Depreciation covers a sinking fund for the replacement 
of the installation at the expiration of its useful life. 
The percentage, therefore, depends upon the probable 
useful life of the apparatus. With lamps it is custom- 
ary to use a fairly high percentage, on account of the 
possibility of their becoming obsolete through improve- 
ment in the art. It is common to figure 10 or 12 per 
cent. and sometimes 15 or even a higher percentage. 
By summing up the various items an approximation 
The results will us- 
ually show the fallacy of comparisons based on any one 
A lamp having a low current cost may have a 


of the operating cost is obtained. 


item. 
relatively high maintenance or depreciation cost and thus 
be more extravagant than another lamp having a lower 
candlepower efficiency. What may be economical at one 
price for power or certain hours of operation may be 
expensive at another price or different operating hours. 
While cost comparisons are exceedingly valuable and 
should have an important influence on the selection and 
planning of an industrial lighting system, the other fea- 
tures previously discussed should not be neglected. 

It will be observed that practically no definite men- 
tion has been made of the quantitative element of light- 


ing—that is, candlepower, foot candles, lumens, ete. For 


some classes of lighting it is practicable to plan lighting 
on the basis of watts per square foot. Values in practice 
are changing, and the reader is referred to the various 
handbooks on electrical engineering for quantitative data. 


Expanding Driver for 4.5-In. 
High-Explosive Shells 


By S. R. Harrinetron 


The illustration shows a driver that I have designed 
for driving 4.5-in. high-explosive shells in the lathe to 
finish-turn the body. 


It consists of three parts: A is a 
countersunk - head 
with a 
key let in at the 
shoulder; B is a 
piece of steel turned 
1.912 in. to fit the 
shell Two 
flats are milled to 
take the wrench 
that is used to expand the driver. Four slots are cut 
in B to allow it to expand. The nut C screws on A 
and has a spigot to fit the recess at D. A square is milled 
on the end to fit loosely in a square hole on the driving 
plate of the lathe. We use the centers in the headstock 
and in the tailstock. 


steel screw 





nose, 


EXPANDING DRIVER 
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Making the 18-Lb. Cartridge 
Case--IT 


By RosBert 





SY NOPSIS—This is the second and last install- 
ment of the article on the manufacture of the 
18-lb. cartridge case, The second trimming, head- 
ing, tapering, machining the head and inspection 
methods are dese ribed. This installment is also 
fully illustrated by means of halftones and detailed 
illustrations, and thus completes the record of the 
j 


prac tice of one of the larqest makers Oo} this type 


of case. 





The case is now transferred to the lathe, Fig. 32, and 
trimmed to 114} in. in length over all. The tools used 
for this operation are shown in detail in Figs. 33 and 


*Previous installment appeared on page 319 
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FIG. 41 
TRIMMING CUTTER 











FIG. 42. OPERATION 19: SECOND 
TRIMMING 


Machine Used—Bliss trimmer peed 
of spindle 585 r.p.m 

Note—Case trimmed dry to 11 it 

References rigs. 32, 3 rel 


2% Heading 


Mawson 


11. ‘The operation is also shown in diagrammatical forn 


in Fig. 42. The case is then dipped in a sulphuric-acid 


bath. The tongs shown in Fig. 36 are used to hold ihe 
ease. The bath is composed of a mixture of sulphuric 
acid and water in the proportion of 300 gal. of wate 
to 2 gal. of acid and is kept at a temperature of 210 
deg. F. 

The next operations are the first and second head 


ings performed in the press shown in Fig, 43. This 


machine carries two sets of heading tools, one set per 


} 


forming the first and the oth the second heading 
operation. In front of the press is the stripper which, 
by means of two latches, raises the case from the die 
after it has been headed. ‘The illustration (Fig. 43) 
shows one ol the cases elne raised b the latches, 
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FIG. 45. OPERATION 21: FIRST AND SECOND HEADING 











Machine Used Bliss embossing press No, 27 
Production 300 per hr 

Lubricant Used Lub tone 

Pressure Required S00 ton 

References Figs. 43 na 44 
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. FIG. 44. DETAILS OF HEADING TOOLS 
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FIG. 43. THE HEADING OPERATIONS 
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FIG. 47. DETAIL OF TONGS 
































ANNEALING 


furnace 


OPERATION FLASH 


four-burner gas 


99. 


FIG. 48. 
Machine Used—Special 
Production—200 per hr. 
References—Figs. 46 and 47. 


Details of the heading post, heading-post die ring, slide 
and pad holder and heading pads are shown in detail in 
Fig. 44. The operation is also shown in diagrammatical 
form in Fig. 45, then taken to 
furnace, Fig. 46, and mouth-annealed. It will be seen 
that the furnace holds four cases, which are kept revolv- 
ing by means of pulleys driven by belts at the lower end 


the gas 


The case is 


of the device. 

Jets of gas flame are allowed to play against the out- 
side of the case until it becomes low red hot, after which 
it is removed with the tongs, Fig. 47, and allowed to 
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MOUTH-ANNEALING FURNACE 


FIG. 46. 






































FIG. 49. THE TAPERING OPERATIONS 
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FIG 50. DETAIL OF FIRST ‘FIG. 53. DETAIL OF SECOND 
TAPERING DIE TAPERING DIE 


cool in air, as is shown diagrammatically in Fig. 48. 

The next operation is the first taper, which is per- 
formed in the press shown in Fig. 49. A detail of the 
The die holder and 


tapering die is shown in Fig. 50. 
The 


the reinforcing ring are shown in detail in Fig. 51. 
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eGrind Down ig The die used for this operation is shown in 
hin» Hole a ee a 

= mepteepimenaiainess lage ——~ . I lg. 53, the other tools peeing the same as shown 

. oe Song in detail in Fig. 51. 
Stee! The gage used to test the tapered case 
\ at the machine is shown in Fig. 54. The 
—— — poncecess — tapering operation is shown in diagrammatical 

0 965 Br 2S5 Band made tom ; ‘ rm l n I Ig. dod. 

Discarded Cartridge Cases’ he case is next taken to the machine de- 


FIG. 51. DETAILS OF DIE HOLDER AND REINFORCING RING picted in Fig. 56 where the head is machined 
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FIG. 56. MACHINING THE HEAD OF THE CASE 
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FIG. 52. OPERATION 23: FIRST TAPER 
Machine Used—Bliss wiring press No. 2W, 16-in. stroke 
operating at 16 r.p.m. 
Production—900 per hr 
Lubricant Used—Neatsfoot oil 
References—Figs. 49, 50 and 51 



































FIG. 55. OPERATION 24: SECOND TAPER “sk 
Machine Used—Bliss wiring press No. 2W, 16-in. stroke oa 
operating at 16 r.p.m. x 
Production—900 per hr. Y *O87S> 
Lubricant Used—Neatsfoot oil : v9 + 
References—Figs. 49, 51, 53 and 54. I Gage for Length of 
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FIG. 58. OPERATION 25: MACHINING HEAD 


Machine Used—Bullard cartridge lathe operating at 570 r.p.m., Note All machine work performed dry except threading, 
for tapping where lard oil is used 
Production—55 per hr. References—Figs. 56 and 57 


reinforcing ring is placed on the inside of the case to and the case itself is faced to length. The sequence of 


prevent distortion during the tapering operation. The operations performed in the lathe is: 


4 : . . . . .: . 1. Dril shell to length with the 
operation Is also shown In diagrammatical form in Fig. 52. 9 _— recess and face boss cuter at rear end of the 
Tl > gan 1 ts .. hich i 2 nd? 7 on inside of case machine 
re secon taper ing, which Is the next operation, 1s 3. Face flange to diameter and 4. Tap 
thickness—using cross-slide, 5. Ream and counterbore 


performed in a press similar to the one shown in Fig. 49. at the same time face the 
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Details of the tools used for these operations are shown of seven inspectors test the dimensions, the case being 
in Fig. 57. The operations are also shown in dia- passed along the line until all the 


surfaces have been 
grammatical form in Fig. 58 in the standard sequence. examined. With a gang of 


seven men about 700 cases 
are inspected per hour. 





The case is then conveyed to the machine illustrated 
in Fig. 60, the hole broached, and the flange stamped. 
For this operation the case is placed on a steel post 
which fits on the inside, the case resting on the upper 
end. ‘The fixture is made to slide forward, enabling the 
operator easily to place the case in position. The fixture 
and case are then slid back against a stop, the punch 
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FIG. 60. BROACHING AND STAMPING THE CASE FIG. 61. DETAILS OF BROACH AND STAMP 
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FIG. 63. DETAILS OF TAP AND HOLDING FIXTURE 
The case is now given its first inspection, using the is made to descend, and the hole is broached and the 
gages shown in Fig. 59. The receiving gage for testing case stamped. Details of the broach and stamping tool 


the chamber gage is shown in Fig. 59-A. For the in- are shown in Fig. 61. The operation is also shown in 


spection, the case is placed on a long bench and a gang  diagrammatical form in Fig. 62. 
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The next operation is the hand-tapping of the primer 
To do this the to the 
ind after being tapped the operator pushes down a treadle 


hole. fixture is fastened bench, 


with his foot and forces out the case. 
Details of the tap and holding fixture are shown in 


Fig. 63. The operation is also shown in diagrammatical 
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ment where it is again inspected, using gages similar to 
those shown in Fig. 59. 

Several cartridge cases have been tested for hardness 
with the Shore scleroscope and the average was found 
to be as given in the accompanying tabulation. 


The average weight of a finished case is 3 lb. 2 drams, 
































form in Fig. 64. The case is then given a final wash and the contents 94.80 cu.in. with a slight variation. 
through four vats. The first of these consists of a mIxX- 
ture in the proportion of 8 oz. lye (Ford’s alkali special) 
tu 1 gal. of water; the second, hot water at 210 deg. 
I.; the third, a solution of 4 0z. of sulphuric acid to 
1 gal. of water and, finally, in a vat of hot water at 
210 deg. F. 
The inspection of the tapped and broached holes in 
the head, and also of the flange, is the next operation, 
using the gages shown in Fig. 65. The average for this 
peration is 1 man 120 cases per hour. The case is 
then transferred to the Government inspection depart- 
\. \\\\ 
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ie \ \\\\ \ \\\e \\\\ 
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FIG. 62. OPERATION 27: STAMP AND BROACH FIG. 64. OPERATION 28: HAND-TAPPING FOR PRIMER 
Machine Used—Bliss No. 39B marking machine. Machine Used—Holding fixture with wooden ejector. 
Production 1,200 per hi Production—150 per hr. 

Lubricant Used—None. Lubricant Used—Lard oil 
References Figs. 60 and 61. heference—Fig. 63 
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Production—Seven men pack and five 
wether at the rate of 700 in 10 hr 
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PACKING 


men fasten boxes to- 


It might be of interest to know what weight is lost by 
the case while it is passing through the various stages of 


CARTRIDGE-CASE HARDNESS TESTS 


MS GMS. ov aciecrsaws 45-55 in. from flange....... 35-40 
4% in. from flange...... 40-50 10in. from flange....... 30-35 
2 in. from flange....... 40-50 


manufacture. For this purpose the company took about 
50 specimens at different times and the average obtained 


was as follows: 


Lb Oz. Drams 

Average Wel@ht Of GIGK. ...ccccccccccececes 3 11 S 
Average weight before first trim........... 3 11 1% 
Averame after firat trie. ...scccccccccseses 3 9 11% 
Average before second trim..............-. 3 9 5 le 

Average after second trim... a eee eee 3 7 12 

Average before machining head............ 3 7 12 
Average after machining head 3 0 91, 
After the Government inspection, those cases that are 
accepted are packed into boxes the covers of which are 
fastened down and marked on the outside. They ar 


now ready for shipping. The operation is shown in dia- 


vrammatical form in Fig. 66. 
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Letters from Practical Men 
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Core-Box Reamers 


The idea has recently occurred to me that a standard 
set of reamers from 4 to 114 in. in sixty-fourth sizes, 
with standard tapered ends, would save a great amount 
of time in the pattern shop. When a pattern with a 
tapered end core is used, most pattern makers make a 


special tool for the job, which takes much time. This 




















BOX 


REAMERS 


CORE- 


used in the ordinary way, when 
there is a straight hole to ream, by simply pushing the 
reamer through the hole the taper. A set of these 
reamers in any pattern room would soon pay for itself. 
Naugatuck, Conn. A. E. Houapay, 


Semiautomatic Machine for 
Lacquering Fuse Bodies 


set of reamers could be 


above 


shows a semiautomatic machine for 
lacquering fuse bodies. It consists of two wooden tables 
made of three thicknesses of %-in. 
and turned, to keep it from warping. The bottom table 
has a cast-iron pulley, grooved for 4%-in. round belt, and 
a ball race on the under side. This ball race with ™%-in. 
balls carries the weight of the whole machine. The up- 
per table is driven by a round belt with a groove on its 
edge and has 20 spindles set radially around its under 
side. They each have bearings and a fiber pinion. This 
fiber pinion runs on a rubber friction that is secured to 
the lower table. The lower table runs at about 15 r.p.m. 
and the upper table at 1 r.p.m. in the opposite direc- 
tion. The illustration shows the arrangement for re- 
ducing the speed from the mainshaft drive. The spindles 
will run at about 200 r.p.m. The fuse bodies are to be 
and they have 
hole in the center which is used for chucking. 


The illustration 


wood glued together 


course, 


lacquered on the outside only, of 
a 7*s-in. 


The spindles are split and hardened, and the bodies can 
put on and taken off, 
set at the correct angle. The lacquer is fed by gravity 
from the lacquer tank. One stand at a 
just in front of the brushes and place the bodies on and 
remove the lacquered ones from the spindles. The 
then have almost one minute to dry they are 
dled, and as they are heated slightly by passing through 
than long enough for them 


easily be Two brushes are used 


boy can point 


bodie 
before han- 


a warming oven, this is more 
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LACQUERING MACHINE 





Bearing 





SEMIAUTOMATIC 


to get thoroughly set. Twenty per minute is the capac- 


ity of the machine and it can be speeded up slightly if 
necessary. The machine is simple and inexpensive to 
make. Foster B. Coo.ey. 


Trenton, N. J. 


Drill Chuck 


which badly 
advantage, 
is not advisable te 


A Center 


collet, in worn or 


A convenient spring 
breken lathe centers can be 
in the accompanying illustration. — It 
use hardened centers, as they would have to be annealed, 
the collet 


used to is shown 


machined and then re-hardened. If is to be 


permanent much time can be saved by choosing a soft 
center, drilling and slitting as shown, then hardening 


and grinding. 

The collet shown is exceedingly convenient for all small 
drilling and centering operations and may be used in 
either the live spindle or the tailstock. As far as speed 
is concerned, I rather think it beats a regular spring 
collet with draw-in rod; for in this 
simply choose a collet and drill of corresponding size, 


using device you 
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insert the drill, place the center in the spindle bore and 
drive it home by means of the small section of tubing 

The piece of tubing is placed over 
in the drawing. A light blow with 


and a soft hammer. 
the drill, as shown 


a soft hammer, on the end of the tubing, secures both 
collet and drill, ready for service. The whole arrange- 
——— 
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OLD LATHE CENTERS USED AS DRILL CHUCK 


is center. 


as an ordinary The 
reamer, ete., is also mechanically 


ment is removed just 
hearing upon the drill, 
correct as shown at A. 

The may elaborated somewhat, to its advan- 
tage, but if too much work is to be expended upon it, 
it would be better to make a standard spring collet, out 


for that is shown here in its 


collet be 


and out: reason the collet 
simplest form. 
As to whether this form of collet will “hold.” it 


probably be sufficient to remind ourselves that large cut- 


will 


ting centers are regularly held in the same way. 
Plainfield, N. J. J. B. Murpny 
8 


Air Press for Car-Repair Work 
N. Y., shops of the New York, 


the car-repair department has in 


At the Middletown, 
Ontario & Western Ry. 





use an air-operated press that has proved particularly 
handy and efficient in straightening and flattening out 
he 











WORK 


ATR PRESS FOR CAR-REPAIR 


damaged steel-car sheets. A number of foot pieces of 
different shapes and sizes enable its use for simple form- 
ing as well. 
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The press is a simple air cylinder with extended piston 
rod and was constructed from material and fittings read- 
ily secured in the shop. It is mounted en two lengths 
of rail, which are rigidly supported by timbers on a 
solid foundation. The faceplate is an iron easting. It 
will noticed in the illustration that the press is 
mounted on rollers. This enables its lateral adjustment 
when the unhandy the makes such a 
position more convenient. 

The operation of this press is controlled by a standard 
threeway valve. A gage enables the operator to determine 


the pressure exerted. The maximum air pressure used is 


be 


nature of work 


80 lb., the supply being taken from the yard air line. 
Great Neck, N. Y. H. L. Hicks. 
My First Shop Experience 


One Saturday morning, three of us, a professor from 
the University of Cincinnati, a fellow “coép,” and 1, left 
the station at a neighboring city and took a little green 
car to the scene of what was to be our first job. Here 
we were introduced to our immediate superiors and as- 
signed places. After it had been intimated to us that 
we might find quarters at the Y. C. A., George and 


I were left to our own resources. At the Y. M. 
we were informed that the best they could do for us 
would be a room at $3.50 per week. Our earnings would 


come to $9 per week with the prospects of short time 
car ride in the 


ahead. This room meant, moreover, a 

early dawn, with a cold lunch at noon, and another car 

ride at night, so we concluded to try elsewhere. 
After a house-to-house canvass near the factory. we 


at last found a place that seemed clean, had furnace heat, 
was ten minutes’ walk from work, and had a bath. I 
had insisted on a bath. At one house where we inquired, 
the woman resented my fondness for a tub, informing me 
that she and hers had always done very nieely with a 
bowl and pitcher and that they were just as clean as 
anybody. 

Monday morning the alarm cleck, 
perfect, went off at half past five. had not been out 
of bed so early since as a small boy I rose to see the 
cireus unload. TI thought of this and laughed as I hur- 
ried into my clothes. Downstairs a greasy breakfast 
awaited us. My egg had been fried long sinee, and now 
looked and acted like a huge cold oyster. T finally downed 
some muddy coffee and started off, thinking of the nice 
breakfast which presently would be served at my own 
home. My codperation had begun. 

The first thing at the factory was a time eloci 
after punching my card T donned my brand-new over- 
alls and jumper, and presently the foreman turned me 
over as a helper te one named Rodgers. Rodgers was a 
good mechanic, and a bright, likeable chap to work with. 
We worked that morning on a small steam engine, assem- 
bling the Mv duties were to hand up tools, 
drill an oecasional 


being mechanicall\ 


k, and 


various parts. 


get drills and taps from the toolroom, 
hole, and make myself generally handy. I became so 


interested that IT soon forgot the depressing discomforts 
of the early morning, and before I could realize that the 
time had passed, the noon whistle blew. 


George, who had gone to work in the foundry, met 
me in the yard and we hurried home to dinner. It was 


The food was in 
table and each of 


a modification of the serve-self plan. 
huge dishes along the middle of the 
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the twelve boarders could help himself to all he wanted 
of anything that he could reach. - I soon discovered that 
it was not good manners to ask for anything that one 
could possibly reach himself. Each man hunched over 
his own plate and the food traveled in the shortest pos- 
sible line from his plate to his mouth. The only con- 
versation was the demand for some dish which was out 
of range. Each finished as soon as possible—as though 
it were a bad job well over with—grabbed a toothpick. 
and departed. In the morning I could not have touched 
such food. Now I was tired, greasy and ravenously hun- 
ery, and I ate as I had not done within my memory. I, 
too, grabbed a toothpick and ran. 

That afternoon I learned, among other things, that it 
was not shop practice to thank anybody for anything. 
Rodgers tipped me off to the fact that my politeness was 
becoming a source of humor. It seemed if one desired 
expression of any kind that swearing was the medium. 

That night found me in bed as soon as my supper was 
down. Every muscle had a particular and separate ache, 
but in spite of it all I felt rather proud that I could do 
a man’s work as well as any of them. 

The week passed rapidly. Each morning I was just a 
little bit more stiff and hated a trifle more to get up. 
George was now suffering from acute homesickness and 
was about as miserable as a boy could well be. We com- 
pared notes each night and found that we were picking 
up information at a surprising rate. I have been told 
that the only way to learn a language is to go and live 
among the people that speak it, and I found that we were 
being steeped in the language of the factory. Each day 
I memorized the names of objects unfamiliar to me, 
much as a child does in kindergarten. 

I had one bit of bad luck at the start. 
The “weight” of a spring is the 


Rodgers and | 
were weighing springs. 
weight which is required to stretch the spring one inch. 
We would fasten plugs in the ends, suspend the spring 
from a hook by one end and pile weights on the other 
till the required stretch was reached. An inadvertent 
joggle landed a heavy piece of iron on my instep. The 
pain fairly made me scream, but Rodgers thought it was 


a good joke so I forced a smile and we went ahead. That 
night, however, I could hardly get my shoe off. An- 


other day the operator of a boring mill nearby was making 
He stuck his finger in the sleeve to see how 
Just at that moment the 
These two 


a long bore. 
far the drill had progressed. 
drill went by and took his finger with it. 
occurrences taught me to be careful. 

I did not always work for Rodgers, but was handed 
around wherever needed. There an old fellow in 
particular that soon incurred my dislike. His job was to 
cover certain portions of the engines with sheet-iron bon- 
nets to keep the oil from splattering. I held the heavy 
cover while he wiggled it around to a certain place. Then 
he would discover that he had left something on his 
hench and would be gone fifteen minutes while my arms 
ached from the strain of keeping one position. Seeing 
me scowl one morning, he decided that I was dissatisfied 
with my job and should be cheered up a little. He knew 
nothing of my university affiliations nor my engineering 
ambitions. To him, I was simply a flunky. Well-mean- 
ingly, he pointed out an operator at a radial drill and 
informed me that this man had been a helper only seven 
vears and now he had his own machine. I thought of 


was 


Jacob serving seven years for Rachel and commenced to 
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laugh. I never could bear resentment against the old 
man after that. 

An interesting part of the work was the babbitting 
of the bearing. Steel forms were hung over the casting, 
which was drilled full of holes to offer a hold for the 
metal. The intersections were filled with clay. Then 
the pot of babbitt was taken from the little charcoal stove 
and poured with The forms 
anxiously stripped off to see if the bearing was clean or 


Rodgers, who 


great splashings. were 
if sink holes would appear in the cooling. 
had his own way of pouring, was very proud of his sue- 
I usually prepared the clay. The first time when 
told to bring clay I simply went to the box and brought 
a handful. IT was sent back with instructions to mix it. 
I rolled it around a bit and again brought it back. This 
time | was escorted and should be done. 
The lump was beaten with an old file, thumped up and 
down, mixed with dry clay if too wet, or wet clay if too 
dry, until just the proper consistency was reached. It 


CeCSs, 


shown how it 


was some time before I could get it in a satisfactory shape, 
and I sometimes wondered if somebody was not getting 
a bit of fun out of the trips T made to the clay box. 
The Dean said to me when I enrolled, “You will learn 
a lot of things not on the program.” By the end of the 
week I began to understand what he had meant. With 
this reflection realization of the big 
game in which I was playing my part, and the feeling 
a man’s world is worth the 


R. E. Frevp. 


there came a dim 
that doing a man’s work in 
trial. 

Cincinnati, Ohio. 


Preventing Loose-Pulley 
Trouble 


The high-speed loose pulley on the countershaft of a 
hench lathe frequently gives trouble from. sticking and 
th strictly attended to 
and it seldom is. Onee it has been 
new lee ted and the shaft has roughed 


chattering if oiling is not 


up, the oil holes are apt to fill 
with rubbed-off partic les of iron 
and steel. It is then practically 


linpossible to feed oil to it prop 
erly without first tearing down the 
whole countershaft and cleaning al! 
the parts. After having had trouble 
of this times, 


kind a number of 


PS MAIS : cut the oil erooves deeper, and 
J . tried both brass and wood bushings 
with no better suecess, I hit upon 


the following kink, which, from its 
simplicity and ease of application, 
interest to fellow 
mechanics. In addition to the oil 
vroove cut each the 
oil hole in the pulley, T cut another 


may be of my 





on side of 
THE CURE FOR 
LOOSE-PULLEY 


TROUBLE and deeper groove opposite, nearly 


to the ends of the hub. At each end 
of this groove I drilled a jy-in. hole through the hub. 
I next took a piece-of candle wicking and soaked it in a 
mixture of machine oil and graphite. This was threaded 
through both holes so that the wicking would he in 
the bottom of the groove. Then the pulley was replaced 
on the shaft. The pulley repaired in this way was pra 
tically self-oiling, as the wicking gathered the oi) and 
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only fed it to the shaft as needed, so that now I need 
not bother about the oiling more than twice a month. 
In experimenting, I once ran it a month without atten- 
ill DonaLp BAKER. 
J. 


tion and with no results. 
Jersey City, N. 


-— 
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Cutting Rods in a Pumch Press 


We had rod wire from 0.078 in. to 0.75 in. to cut cold 
to specific lengths. We had to have the the 
lengths almost square, in order to gage them accurately. 
The one shown at A cost more 


The 


ends of 


'’'wo methods were tried. 
for steel, left too much scrap and was dangerous. 
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ROD»: 


FOR 


DIES 


SHEARING 


method shown at # gives us better work, more of it, 
less scrap, and there is no danger to the press feeder, 
The dies are small steel bushings in a machine-steel 
shoe, so the high price of steel does not bother us. The 
wire is fed continuously against the stop. The ends of 
the cut pins are almost square, as the wire runs through 
a bushing only 0.002 to 0.003 in. larger than the pin. 
The press feeder can cut from two to four pins at each 
stroke of the press. The bushings are removable in case 
to cut larger or smaller wire. When we have 
wire about 0.0785 in. to cut, we have two holes drilled 
in each bushing and can cut four pins at each stroke. 
Philadelphia, Penn. CHARLES M. VALDEs. 


we need 


Self-Centering Jig 


I experienced some trouble in drilling bolt holes in 
the castings partly shown herewith. This was owing to 
the fact that the distance between A and B varied. At 


the same time this difference did not materially matter 
Using any fixed stop 
for registering necessitated the stop being placed at one 
Any variation in the casting usually meant 


mi 


when the castings were in service, 


extreme, 
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A SELF-CENTERING JIG 
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that the holes were drilled out of center, even after 
attempts had been made to adjust the drilling jig. 
The stops finally used were as follows: In the place 
of fixed stops a sliding stop of square section, as at 
CD, was secured to the jig plate by a clip. The inner 
ends were slightly tapered. By use of the taper bolt 
and adjusting nut shown, the stop was expanded if re- 
quired, without altering the center line of the jig and 
the work. A spring secured to the two stop pieces kept 
them against the taper end of the bolt and also brought 
for a_ small-sized 
C. H. Jackson. 


them into position when required 
casting. 
Newcastle-on-Tyne, England, 


x 
A Dividing Kink 
The illustration shows a method of dividing an uneven 


number of degrees into any number of even parts by using 
a protractor and simply shifting it up or down to obtain 


the required divisions. 








DEGREES INTO 


UNEVEN NUMBER OF 
EVEN PARTS 


DIVIDING 


» 


How can 61 deg. be divided into 12 equal 
parts? Ans.: First lay off 61 deg., then slide the pro- 
tractor down This will shift the center of the 
protractor from the center of the angle of the required 
degree, making it read 60 deg. Now lay off 12 points 
of 5 deg. each and draw lines to the center of the angle, 
2 equal parts. 
KE. MceCarruy. 


Example: 


lL deg. 


giving 61 deg. divided into 1 


N. J. 


Harrison, o 


BS 2) 


A Query on Cross-Knurling 


Being persuaded chat your readers like to study out 
the “why” of things, I present the accompanying illus- 
No doubt many have observed that the knurled 
revolved, sometimes have 


tration. 
grips on various tools, when 
the appearance of rings A and sometimes of screw threads 

















THE DIFFERENCE? 


WHAT CAUSES 


B. This occurs when the pieces are knurled with the 
ordinary tool having two cutters, one right and one left. 
The question is, What makes the difference? Both A 
and B are made with the same tool under apparently the 
same conditions. I have asked many mechanics this ques- 
tion and never yet received the correct answer. 
Springfield, Mass. R. B. Ware. 
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Metric System and Its Critics 


Joel Tessitore, on page 256, sums up the situation in 
regard to the metric system and its critics almost word 
for word in the way that I was tempted to do a few weeks 
ago, when the furore was started by big headlines and 
exclamation points in your most excellent magazine. 

The factory with which I am connected has several! 
times had occasion to change standards which affected 
such a volume of tools and jigs that the company would 
have been nearly bankrupt had it been necessary to make 
the change in a day. Such changes however are not so 
made in practice. Should the metric system be deter- 
mined upon as the proper standard, the logical method 
of application would be to lay out all new designs of the 
plant’s production to the metric system of measurements, 
continuing the old designs in inches as long as there was 
a market for them. In this way the change from one 
system to the other and the corresponding education of 
the men, the large majority of whom nowadays work to 
gages anyway, would be so gradual that the change would 
be made almost before the majority of us realized it, 
and without any serious disorganization. It is perfectly 
true that for a time we would be compelled to work to 
two standards to a limited extent. Most of us who are 
doing any export work have to do this to a greater or 
less extent today. 

If the metric system is a better system, as is admitted 
by many of its opponents, then costs when working under 
it are going to be lower after the change is made than 
they will be at the same time if the old standards are 
continued. If the change is a desirable one for some 
future time, why should we sidestep our responsibility by 
wishing onto our children or grandchildren a job which 
will be even more difficult for them than for us? 

South Plainfield, N. J. C. W. Spicer. 


x 
Side Shield for Emery Wheels 


On page 960, Vol. 44, is mentioned the great con- 
venience afforded by the installation of a small disk 
grinder, and in this connection several methods of at- 
taching a grinding disk to an ordinary small grinding- 
wheel stand might interest. The simplest 
attachment is shown in Fig. 1; here a steel disk 4% in. 
thick and 7 or 8 in. in diameter (about an inch smaller 
in diameter than the regular grinding wheel) is clamped 
at the end of the wheel spindle between the nut and the 
clamp washer. In Fig. 2 the regular wheel is removed 
and a cast-iron (or hardwood) bushing is slipped on in 
its place. A cast-iron, flanged bushing is shown in Fig. 
3. The outer end is threaded to fit the spindle, which 
when screwed up tight will allow the disk to come flush 
with the end of the shaft. These three attachments make 


prove of 


use of the regular grinder spindle; in Figs. 1 and 2 the 
nut might be in the way in some instances, but they do 
very well for grinding the faces of nuts, screw heads, 
small wrenches, ete. 
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it is somewhat difficult to make the disk run perfectly 
true, but if once in position it will not be necessary to 
remove the disk for gluing on the emery cloth, as a hard- 
wood disk can be clamped up against the face of the 
steel disk to hold the cloth until the glue dries. If it is 
possible to remove the grinder shaft without loosening 
the disk, and if the shaft is provided with centers, the 
disk can be trued up in the lathe. 

In Fig. 4 a new shaft is turned up (with shoulders to 
fit the grinder head) to which is fitted a cast-iron bush- 
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FIGS. 1 TO 4. DISK GRINDER ATTACHMENTS FOR 
SMALL GRINDER STANDS 
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i Fig.3 


ing held by a taper pin and flanged to take the steel disk. 
A ball-thrust bearing is provided to take the end thrust, 
this bearing being protected either by a steel sleeve or a 
recess in the end of the bushing. This arrangement 
allows the flange to be permanently trued up. Any of 
these schemes permits the use of either one or two disks; 
with those shown in Figs. 2, 3 and 4 emery cloth may 
be glued on both sides of the disk—for 
being possible to grind many 


instance, one 
side fine and one coarse—it 
small articles on the inside face. 

Ordinary emery cloth is used for the disks, it being 
cut to shape and glued on with pattern maker’s or com- 
mon liquid glue. The grade of cloth depends upon the 
material to be ground and the finish desired. If a wooden 
disk is used to clamp the cloth while gluing, it is best to 
place a sheet of iron or tin between the wood and the 
emery cloth. 

No work rests are used on such a small grinder, but if 
the stand is provided with an L-rest this could be swung 
around in front of the disk. In shown a 
small one-disk grinder designed to be fastened to the end 
of a bench with the wheel projecting over the bench as 
indicated. The flanged bushing and thrust bearing are 
the same as in Fig. 4: the shaft is 34 in. in diameter and 


~ > 1 
Fig. 5 is 
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The pattern work for the 
hase is simple, no core prints being required. The boxes 
are split and either bronze-bushed or babbitted. The 
hase has a three-point support to prevent the bearings 
Tight and loose pulleys are 


the steel disk 7x,7%q in. face. 


heing thrown out of line. 
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DISK GRINDER 
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FIG. 5 BENCH 
ided. The loose pulley has a long bearing, bronze- 
hushed, and hole drilled in the 
rear end of the shaft from a grease cup at the end, as 
The main bearings are also provided with grease 
H. H. Parker. 


pProy 
is lubricated through a 


shown, 
( Ups. 

Oakland, Calif. 

Time and time again we hear and read discussions re- 
garding the practice of grinding on the side of the wheel. 
Mr. Murphy, on page 121, mentions the shop rule by 
which he is governed, “Never grind anything with the 
side of the grinding wheel,” and then in the course of 
his article tells how a certain job should be done—by 
using the side of a wheel, which by the way is constructed 
in such form that it is of little value for anything else 
other than side grinding. Surely the side of a dish wheel 
is the side, in spite of the fact that it differs slightly in 
shape from others. 

In having a shop rule prohibiting the use of the side 
of the wheel the only effect accomplished is the promotion 
of disregard for rules. This rule will surely be disobeyed, 
especially if the tool maker knows that the firm is spend- 
ing real money for the purchase of wheels that are in- 
tended for side grinding especially. 

My practice in regard to using the side of the wheel 
(and from observation I will say it is the general prac- 
tice) is to use the periphery of the wheel for all purposes 
except in instances where the side is more efficient. 
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In constructing snap gages the side of the wheel is so 
overwhelmingly superior to the periphery, owing to the 
difference in the size of wheel which may be used, that 
the use of the side of the wheel for such purposes is uni- 
versal and beyond argument. ; 

I do not mean this article as a criticism of Mr. Murphy 
in particular, but rather of the many who have unthink- 
ingly taken up the cry against something that is prac- 
ticed by all who have occasion to do so. have quoted 
Mr. Murphy simply to illustrate that, even though he is 
apparently opposed to the use of the side of the wheel, he. 
like the rest of us, uses it when it seems proper. 

Newark, N. J. GusTAVE A. REMACLE. 


RR 
WhereArethe Good Mechanics? 

I have read Mr. Brophy’s article on page 236, wherein 
he asks what has become of the all-around mechanics he 
used to be able to get. As I have read several other 
articles on this subject, I would like to advance my opin- 
ion from the ranks of the “specialist” machinists. 

Here is where T think the trouble lies: When I first 
entered the machine shop they put me on a machine, 
and there I stayed. Gradually my pay was raised, and 
two years later I was doing the same work and getting 
fairly good wages. Finally I saw where T was coming to 
and went to the superintendent and asked him to give 
me a variety of work: he told me he would do it if I 
would go back to my old pay. I could not blame him 
for not wanting to pay me 45c. an hour to learn my 
trade; but I did not feel that I could go back to 20c., 
so I am a specialist. 

Now this is what I think would help the situation: 
When a man first enters the shop he should be shoved 
around as fast as he can acquire a working knowledge 
of each machine, before he gets machinist’s pay on any 
one. He will not become proficient in the specialist sense 
of the word, but I think all shop foremen will agree with 
me that they would rather have a man to whom they can 
sav, “Go down to No. 3 lathe and make a piece from this 
print, then machine that die lying by the slotter,” than 
to have an expert lathe or slotter hand who can work no- 
where else in a pinch. 

My case is not true of one shop only, because I have 
worked in three different shops, and every one was train- 
ing its men to be “specialists.” Then they kick because 
they cannot get an all-around mechanic. There are of 
course some shops that train good apprentices, and there 
are also some good all-around mechanics, but both are 
scarce, Leon C. Grove. 


Berw ick, Penn. 


A Babbitting Problem 


Referring to Mr. Williamson’s article on page 190, 
relative to a babbitting job, I believe his trouble is 
eaused by the unequal expansion of the arbor, the bottom 
side of the center being the hotter due to the contact 
with the melted metal when pouring a half-box. This 
eauses the arbor to curl up at the ends, or down in the 
center, depending upon the location of the supports. If 
the center bearing cap can be poured at the same time 
as the lower half of the box, by means of pasteboard 
strips at the parting line and suitable gates for the 
babbitt, the trouble will probably disappear. 

Poughkeepsie, N. Y. Harry W. Jonson. 
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Practical Apprenticeship 


The formation of a conference board on training of 
apprentices was mentioned in these columns something 
This board is now composed of mem- 
organizations—namely, the National 
Association of Manufacturers, the National Founders’ 
Association, the National Metal Trades Association, the 
National Machine Tool Builders’ Association, the United 
Tvpothetae and Franklin Clubs of America, and_ the 
American Foundrymen’s Association. 

The results of the first year’s deliberation are agree- 
ment upon fundamental principles as the common basis 
of all apprenticeship training, recommendations to em- 


over a year ago. 


bers from six 


ployers upon various phases of such training, a suggested 
form of indenture for use in all industries, a uniform 
certificate of apprenticeship, and the establishment of a 
bulletin called “Practical Apprenticeship.” 

The first issue of this bulletin is devoted to the nec- 
essity of apprenticeship, and employers are urged to secure 
copies for distribution among their superintendents and 
foremen., 

This work promises great good, 
nical journals have pointed out the nature of the ap- 
prenticeship problem and have placed the responsibility 
for industrial training fairly and squarely upon the em- 
ployers. The this board and the frank 
admission of the need for uniform action are encouraging 
steps in the movement. 

This first bulletin discusses the necessity for appren- 
ticeship, stating that one million young people are re 
quired each year to maintain the ranks of the nation’s 
working population. It quotes the report of a congres- 
sional commission of 1914 to the effect that hardly 1 
per cent. of the 14,250,000 persons engaged in manufac- 
turing in mechanical pursuits have had, or at the present 
time have any chance to secure, adequate training in 
their chosen industry. The experience of management 
experts is referred to as proving that the lack of funda- 
mental knowledge on the part of workers is the cause 
of an enormous factory waste from defective product, 
worn machinery and expense of supervision. And the 
experience of some large metal-working establishments 
where apprentices have been carefully trained is, “The 


For years the tech- 


formation of 


production of defective parts has greatly decreased, the 
cost to machine repairs has been much diminished, and, 
because of the increased individual intelligence on the 
part of the workers, the cost of supervision has been 
materially reduced.” 

There are several facts that lead to 
this paragraph: “Today practically all employers, and 
all who are interested in the future of our country and 
in good citizenship, admit the importance of the ap- 
prenticeship question. Bul what are we going to do 
about wa?” 

The second part of the bulletin is devoted to the re- 
sponsibility of the employer. This eloquently argues that 


pages of such 


the employer alone is the key to the situation. 


The third part takes up the necessity for fuadamental 
action and declares emphatically that uniformity of pro 
cedure by emplovers in a given trade must be practiced 


if any material success is to be attained. The Possi- 
bilities of such efforts are indicated by listing some ot! 
the factors that enter into the problem, such as: “The 


length of apprenticeship, agreement of apprenticeship. 
apprenticeship wage, character of practical trade train 
ine, character of applied technical instruction, standards 
apprenticeship.” Of 


of craftsmanship, certificate of 
course, these are only a few of many similar features 
which can be better answered by joint deliberation o! 
many interested emplovers than by the action of a singh 
one or a few. 

This formation of the conference board and the begin 
ning of its work constitute fhe most hopeful factor that 
has entered the apprenticeship movement for many a 
If, through the influence of this board, employers 
training, 


day. 


realize their full responsibility for industrial 
much will have been accomplished indeed. 


2 


The Laws of Success Are 
Elastic 

The world is full of stranve contrasts. 

the 

machines in 


Nowhere is this 
field, where 


often 


than in machine-shop 
and 


diametrically opposed to the methods, men and machines 


more e\ ident 


one are 


methods, men shop 
in another that apparently operates with equal success, 
as do the men 


with 


Policies differ as broadly and as widely) 


who originate them. One who has a favorite theory 


regard to shop management may back himself up with 
many precedents, no matter how strange his theory may 
be, It is almost as rich a field for precedents as a lawye) 
finds in his records of past cases, which is saying a good 
deal. 

successful 


the consideration of 


the contrasts that one finds in policy and 


Limiting ourselves to 


plants only, 
practice are enough to make one despair of formulating 


wny laws of action for the successful conduct of a machine 


shop. Each one of us can probably call to mind the 
example of a shop notorious for its small wages and 


famous for its large profits. On the other hand, it is 
just as easy to recall the name of a shop which has as 
broad a reputation for its high wages as for its enormous 
profits. Here diametrically 
opposed, and vet each road apparently leads to the same 
Unfortunately, the former 


are contrasting policies 
final results in terms of profit. 
combination, having been in existence for a much longer 
period, has possibly the preponderance of evidence—some- 
thing which we -hope will be overcome before long, how- 
ever, by the rapid accumulation of evidence of the success 
of the liberal policy. 

Possibly this same plant that we have referred to above, 
which has been votorious for its small wages, has been 
housed in a dilapidated building which has been turning 
out profits for so many vears that it is akmost in the last 
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senile decay. To make the contrast much 
stronger, the other shop, which has made large profits on 
the high-wage basis, is no doubt housed in the most 
modern type of factory building, with all the conveniences 
that can be added for the comfort of its employees. Again, 
in the matter of machine equipment the former plant has 
the well-known policy of never discarding a machine, and 
an inspection of its interior would remind one of a 
machine-tool museum. The high-wage profitable plant, 
on the contrary, reminds one almost of the exhibit room 
at a machinery convention, wherein the latest features in 
machine-tool practice are displayed. If anyone can find 
reason for the successful outcome of two such distinctly 
we would be glad to have light shed 


stages of 


different policies, 
upon this dark subject. 

convinced that large quantity production is 
the only way to make money, let him search around a bit 
and his convictions may be shaken. He will find some 
plants working on a similar product in which small lots 
are the rule and in which the profits are possibly as great 
as he has anticipated with the larger quantities. If he 
helieves that skilled help running fine machines is the 
proper way to conduct business, well and good. There are 
plenty of precedents for this belief; but he will also find 
profits being made on the same line of work by crude labor 
running simple, specialized machines. Even the policies 
regarding overhead are subject to this unbalanced condi- 
In some successful shops it will be 


If one is 


tion of evidence. 
found that money is being made by reducing the amount 
of supervision so that one foreman, for example, looks 
after 60 to 100 men. On the other hand, one can find 
shops in which the management will swear by the profit- 
able policy of demonstrators, sub-bosses and gang foremen 
in the ratio of one to every six or eight producers. 

Surely the laws of success in the machine shop are 
elastic ! 

*% 


Losing Business by Economy 
in Catalog Distribution 


Periodically evidence comes to hand to indicate that 
even in some of the most progressive manufacturing cor- 
porations, with well-developed sales organizations, business 
lapses are permitted the cost and ill-effect of which are 
not easily measured. 

In modern business organizations a common cause of 

a 

complaint, for which little justification can be found, 
the distinction, or more properly speaking, the discrimina- 
tion, shown toward an inquiry coming from a source con- 
sidered unlikely of immediate results. The discrimina- 
tion often arises from a short-sighted policy that dictates 
“penny” economy in dealing with inquiries from individu- 
als who are considered too small to warrant the same cour- 
tesy, time and attention accorded the bigger prospective 
buyer. 

A case in point is recorded in the following communi- 
cation received from a consulting engineer of high pro- 
fessional standing: 

For many months it has been my task to pave the way for 
the formation of an extremely large corporation that will 
need all of those things that enter into the successful start 
of any uptodate manufacturingsconcern. 

It is necessary, for obvious reasons, to keep the identity of 
certain, men, who are always in the background of a big 
proposition like this, from the public. This is why the smaller 
“fish” are employed to do the preliminary work. It is the 
office of these smaller fish to get as much of the necessary 
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information as possible in regard to available plants, machin- 
ery, tools, stock parts, etc. This small fish—myself in this 
case—must know what is required, about where to look for 
it, what limits of cost are just, etc. It is best that his bus- 
iness connections be unknown, more easily to hide the identity 
of his principals, at least until he considers it wise to make 
them known. 

In the course of looking for some hydraulic equipment I 
wrote to a firm which has been an advertiser in the “American 
Machinist” and whose product is recognized as unsurpassed. 
I knew about what I wanted, but thought it of advantage to 
have the general catalog so that a more careful selection 
might be made. Since I am an engineer, I knew the language 
well enough to express myself clearly; told in a guarded and 
general way the importance of the proposed purchase and 
asked for the general catalog. Instead, a letter came that 
was a mistake on the part of the sales manager. It was so 
evidently a “stall” to avoid the expense of the catalog that 
I took pity on him and asked another firm, got a-catalog, a 
courteous and full reply conveying all the information I 
needed, and found what I wanted. The second concern is 
also an “American Machinist” advertiser, not quite ‘so well 
known, but just as good. It will get the business. 


The moral of this experience is apparent. To discrimi- 
nate on the basis of a superficial analysis is a dangerous 
It must not be forgotten that the “small” men 
men of tomorrow. 


practice. 
of today may be the “big” 


Functions of Chemistry 
in the Shop 


It is not so long ago that chemistry was looked upon as 
a purely laboratory science far removed from any useful 
application in the shop. 

Recently, however, the tendency toward a greater recog- 
nition of chemistry as a practical shop aid has been 
marked, and it is generally conceded that this branch of 
engineering possesses undreamed of possibilities. When 
it is recognized that all material is subject to chemical 
laws and the properties and behavior of such materials 
can be to a greater or less extent influenced through a 
knowledge of these laws, the enormous field for applied 
chemistry in the shop needs no brief. 

Possibly the most striking indication of the importance 
to which chemical engineering has grown is the compre- 
hensive provisions made for that branch of industrial 
education—for chemistry has come to be more industrial 
than scientific—in the new Massachusetts Institute of 
Technology. 

Here it is proposed to enter upon a line of research in 
chemistry as applied to specific phases of actual practice, 
and even from a casual survey the machine-shop oppor- 
tunities for graduates from such a course appear un- 
limited. 

The corrosion of iron and steel is distinctly a chemical 
problem. ‘To what extent heat-treatment or other induced 
chemical changes can enhance the cutting qualities of tool 
steel would be hazardous to guess. What new alloys are 
possible for a wide variety of machine-shop applications 
is indicated by the recent arrivals in this field. Every 
fracture of metal, every blow-hole in a casting and every 
premature failure of a part points to a possible line of 
constructive chemical investigation. 

To continue the list of machine-shop problems that 
are largely problems in applied chemistry would: be al- 
most expressing the obvious, for in the reduction of iron 
and steel, from the moment the crude ores are’'removed 
from the earth until the last grinding or polishing opera- 
tion is performed on the smallest finished part. the chem- 
ical influences are ever present. 
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Portable Drilling Machine 


The illustration shows a portable drilling machine built 
by the Electro Magnetic Tool Co., Chicago, Ill. The gears 
are of steel, casehardened and heat-treated. They 
on bronze shafts immersed in grease in a separate gear 


run 

















PORTABLE ELECTRIC DRILLING MACHINE 


cease. The thrust is taken by a ball thrust bearing. The 
device is air cooled by means of a ventilating fan on the 
spindle. With the spindle and chuck offset as shown, the 
tool will work close up to corners. 
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Combination Surface Grinder, 
and Sander 

The bench machine shown was designed for finishing 

wp any size surface and shapes on wood, metal and other 

materials. Various abrasive cloths can be quickly attached 

















COMBINATION SURFACE GRINDER, POLISHING MACHINE 
AND SANDER 
Table, 18x17 in.; rotary wheel, 10% in. wide; weight, 165 lb 


to the roller by unscrewing three small screws. Two 
kinds of abrasive cloth can be put on the roller at the 


same time by using each half of the roller. 


The roller, or thickness, guide can be set, lowered or 
lifted up to 4 in. over the abrasive, or can be lowered at 
ry’ 

The roller 


guide is used to run in strips of metal and give the 


one end and set to any angle up to 15 deg. 


article a true bearing surface across its entire width; it 
is also a protection against the fingers. 

The table can be lowered or raised at either side so as 
to get the correct parallel to the rotary wheel, can be 
lifted and swung up to the back when replacing the worn- 
out abrasive cloth, and can easily be raised or lowered and 
quickly adjusted by turning the screw up or down in front 
of the machine. Two large attached reservoirs will hold 
sufficient oil to last a considerable period. 

The machine shown is a recent product of the Globe 
Inventing Co., 4877 North Hermitage Ave., Chicago, Ill. 


a“ 
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Shell-Plug and Socket Millers 


The machines shown in the illustrations were designed 
primarily for shell plugs and fuse sockets, although they 
may be adapted for external threading on other classes of 
work. 

In Fig. 1 is illustrated a plug miller for milling threads 
on the base plugs after the latter have been machined. 

















FIG. 1. SHELL 


Capacity, 7- to 12-in 


MILLER 
weight, 2,230 Ib 


PLUG 

shells 
The plug is chucked in the machine by means varying 
with the type of plug. The thread is completely milled at 
one revolution of the spindle. It will be seen that the 
opening and closing of the chuck are controlled by a 
handle which is conveniently placed at the side of the 
machine and which is operated through a worm gear. 
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FIG. 2. FUSE-SOCKET MILLER 


Capacity, 6 in.; weight, 900 Ib 


The miller shown in Fig. 2 was designed especially for 
milling outside threads on fuse sockets, nose pieces and 
fuse bodies. A chucking device especially adapted for the 
Various pleces ts pro, idled. 

Both of the machines represent recent additions to the 
line made by the Holden-Morgan Co., Ltd., Toronto, 


Canada. 


Ammunition-Parts Assembling 
Machines 


The illustration shows a battery of machines designed 
and built by the Berggren & Pearson Machine Co., New 
York City, for assembling the bursting box for the contact 
detonator of 3-in. Russian shells. The battery consists of 
six machines, so arranged that the two opposite machines 
assemble the same parts in the bursting box and are 
driven with the same belt. The machines are all mounted 
on a table 12 ft. long by 30 in. wide, leaving ample room 
between the operators for loading and unloading the 
trucks, which are rolled up to the assembling table. 


MACHINIST Vol. 45, No. 9 


The two machines at the left assemble the steel head 
bushing in the bursting box. The operator inserts the 
steel head bushing in the spindle head with one hand, 
the bursting box in the clamping jaws with the other hand 
and closes the jaws by operation of a foot treadle. By 
the action of a second foot treadle the spindle carrying 
the steel head bushing is moved down. As soon as the 
friction flange on the spindle comes in contact with the 
constantly revolving pulley friction flange, the spindle 
hegins to revolve. The spindle continues to descend ; and 
when the steel head bushing has entered the bursting 
hox by about two threads, the two levers that hold the 
head bushing start to cam-out, thereby releasing the head 
bushing. The operation is finished by the screwdriver 
blade in the spindle. head. The friction flanges can be 
adjusted until the proper tightness of the head bushing 
is obtained. 

The machines at the right on the table assemble the 
steel detonator bushing in the lower end of the bursting 
hox. The two machines in the center of the table assemble 
the steel base bushing in the bursting box. The last two 
operations are very much the same as the first operation 
described, but the method of holding the parts to be 
assembled varies. The actual time taken for the three 
eperations is 18 see., which it is estimated will be reduced 
one-third after the operators have become expert in 
handling the different parts. 


Automatic Lubricating Bolt 


While intended primarily for use as a spring shackle 
holt in automobile construction, the bolt shown can be 
adapted to all kinds of mechanism where moving parts are 
held by holts. 

The lubricating features of the device consist of a main 
reservoir wick of felt that is positively attached to a 
threaded cap plug and one or more feed or filter wicks. 
The reservoir felt when in position in the hollow shackle 
bolt is under a slight compression that forces all surfaces 
of the felt against the interior of the bolt. The feed and 
filter wicks rest against the main reservoir wick and carry 
the oil to the bearing by capillary at- 














traction or lamp-wick action, The res- 
ervoir wick is made a sucking fit in the 
hollow bolt and thus for filling of 
the bolt with oil is made into an effi- 
cient oil pump, the cap plug forming a 
handle for operating. The method of 
lubricating the bolt is as follows: The 
reservoir plug is removed and oil put 
in the bolt with an oil gun or squirt 
ean; the wick is then inserted and 
worked back and forth like a pump 
plunger, enough pressure being ex- 
erted to force the oil by pressure 
through the cross-wicks and out to the 
end of the spring bearing. The wick 
in this manner becomes saturated 
with oil. When the wick plug is screwed 
in place against the bolt head, the res- 
ervoir wick is put under compression ; 
automatic lubrication starts and con- 
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tinues until every drop of oil is ex- 
hausted from the felt. The marketing 
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of this type of bolt has been taken up by the Brown Co., 
Syracuse, N. Y., and it will be made in a large variet\ 
of SIZ@s. 
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x 
Imdicator for Race in Ball- 
Bearing Cups 
By Cuarves E. HENDRICKS 


In the manufacturing of a cup and cone bearing it I 
necessary that the center to center of radius be accurate. 
The accompanying sketch shows an indicator designed to 
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There are two lugs left on the pointer to eliminate 
friction and still give it a steady motion when in use. 
An aluminum cover DP is provided for protection, and its 
The boxy 
is machined to serve as a protection also. A sliding pin / 
carries a hardened disk F with the diameter made to the 
size of radius of the ball race in the cup. The pin F 
has a slot in one end to receive the disk and hold it firm. 
The other end is machined with a V to engage the small 
diamond G, which 


removal gives ready access to the moving parts. 


is made of tool steel and hardened. 
This diamond is used for an equalizer and has honed 
that the pointer. It 
engages a stationary pin //, with a V milled in one end 
and drilled to hold the locking screw, which comes through 
an elongated slot in the body. A screw / is inserted in thy 
hody at the back of this pin for adjustment. The gradu 
ations on the body represent a movement of 0.001 in. of 


disk. 


vraduations the desired spacing. 


edges give a sensitive action to 


The body can be made of any length to give the 
A master ring J is made 
with an inside diameter measuring the sum of the cente: 
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INDICATOR FOR RACE 
withstand hard use, yet to be sensitive and maintain ac- 
curacy. The radius in this style of bearing is less than 
90 deg., with location at one side of the center line AA. 
This radius is first machined, then ground on oscillating 
grinders. 

The body B is made of aluminum, which is firm enough 
and also light in weight. The pointer C, of tool steel, is 


hardened at the lower end, where the two V’s are cut. 


IN BALL-BEARING 


CUPS 


to center of the radius and the diameter across the radius, 
which in this case equals 3.0833 in. 

This indicator is now and 
severe treatment. To test it, I held the body in my hand 
and hammered on a wooden block, striking on the disk F’, 
and did not throw the adjustment out 0.0003 in. This was 
done to see whether any injury would occur if the indica- 
tor was let fall on the floor. It will indicate for the 


in service has withstood 
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‘ace being out of round as well as under or over size. 
This same idea can be applied to other indicators that 
receive hard usage. 


* 


War Importance of Platinum 


Soon after the great European conflict began, and 
Russia, France and England had declared an embargo 
prohibiting the export of platinum, its price began to soar. 
From about $40 per oz. just before the war the price 
jumped to about $100 for a short time, but declined in 
recent months to from $65 to $85 per oz. 

It is generally known that Russia produces 95 per cent. 
of the world’s supply, which totaled some 300,000 oz. annu- 
ally before the war, but decreased to 240,000 oz. in 1914 
and to a little over 200,000 oz. in 1915. The domestic 
production of this country is comparatively insignificant, 
totaling only 400 oz. in 1900 and about 700 oz. in 1915. 

It is commonly thought that the great increase in price 
resulted from the Russian embargo, along with its one- 
third curtailment of production, the popular idea being 
that platinum is used mainly in jewelry and electrical ma- 
chinery with insignificant quantities employed in the 
chemical laboratory and in the manufacture of chemicals. 
As a matter of fact, the declaration of war brought the 
chemical manufacturing business to the highest pinnacle 
ever attained in its history. And for reasons now to be de- 
tailed, the demands upon the chemical industry led to an 
unprecedented use of platinum. 

Platinum in late years has become indispensable in the 
manufacture of sulphuric acid so necessary in the produc- 
guncotton—smokeless 
Some idea of our vast 


tion of enormous quantities of 
powder and other high explosives. 
* 
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domestic production is obtained from the fact that in 
1915 the United States produced 3,868,150 tons of sul- 
phuric acid, valued at nearly $30,000,000. Of this 
amount, 1,056,830 tons, having a value of $7,042,126, was 
produced as a byproduct at copper and zine smelteries. 
While formerly the bulk of the acid production was made 
in the well-known lead-chambher process, in récent years the 
so-called contact process, employing platinum as a catalytic 
agent, has revolutionized the industry. 

While the catalytic property of platinum was discovered 
in 1831 by Peregrine Phillips, an Englishman, it re- 
mained for Germans in recent years to seize upon the ide: 
of utilizing it in sulphuric-acid manufacture and build up 
an immense and extremely profitable business. Today, 
the contact process is known and used in all countries. It 
consists simply in passing a mixture of SO, gas and 
air over finely divided platinum heated to about 450 deg. 
C. In contact with this hot platinum the oxygen of the air 
unites with the SO,, forming SO, in long crystalline 
fibers, which readily dissolve in water to form sulphuric 
acid. 

* 


Shop Health Supervision 


The ill health of a workman dead-weights his earning 
power and mars his life; restricts industrial production 
and profits; retards national progress and prosperity. 
Intelligent health supervision strikes at the very root of 
this enormous, baneful waste. Every employer should 
therefore establish some method for keeping his work- 
men in good health. If he had only one employee, it 
would pay to look after the health of that one.—The 
Spirit of Caution. 











Personals 











0. W. Cook, works manager of the Canadian 
Cartridge Co., Hamilton, Ont., Canada, was re- 
cently appointed manager of the entire organiza- 
tion. 


W. E. Schaeffer, until recently works manager 
of the Duluth Corrugating and Roofing Co., has 
become general superintendent of the Racine 
Mfg. Co., Racine, Wis. 

Carl H. Schmidt, formerly connected with the 
Chicago branch of the Manning, Maxwell & Moore 
Co., has taken charge of the machinery sales 
division of the Dale-Brewster Machinery Co., 
Chicago, Ill. 

Robert S. Alter, vice-president, American Tool 
Works Co., Cincinnati, Ohio, has just returned 
from a seven weeks’ trip through the Pacific 
Coast section after having made a thorough in- 
vestigation of business conditions in that territory. 


C. A. Goodspeed has become factory manager 
of the Nelson-Blanck Manufacturing Co., Detroit, 
Mich. Mr. Goodspeed was formerly manager of 
the Goodspeed-Detroit Manufacturing Co., and 
more recently connected with the Timken-Detroit 
Axle Co. 


Harold Lomas, for over 13 years a member of 
the sales department of the Crocker-Wheeler Co., 
was killed on July 1 in the British drive, Frie- 
court, France. Mr. Lomas served the Crocker- 
Wheeler Co. as manager of its Denver office and 
also as manager of its Baltimore office. At the 
time of his death he was holding the rank of first 
lieutenant in the 20th Manchester Regiment 





Trade Catalogs 








Block Gages. Wismuch & Ibsen, Milwaukee 


Wis. Bulletin; pp. 4, 8%x11 in.; illustrated. 

Centrifugal Pumps. Pelton Water Wheel Co., 
San Francisco, .Calif. Bulletin No. 9; pp. 4, 
6x9 in. ; illustrated 


Standard Engineering 


Hand Milling Machine. 
Bulletin No. 12; pp. 8, 


Works, Pawtucket, R. I. 
6%x9% in.; illustrated 


Dayton Swaging Machine. The Excelsior Nee- 
die Co., Torrington, Conn. Catalog; pp. 30, 6x9 
in. This catalog describes these swaging machines 
and contains data on the art of swaging. 


Machine Tool Controllers. The Cutler-Hammer 
Manufacturing Co., Milwaukee, Wis. Folder; pp. 
8, 8%xl2 in. This folder, which was distributed 
at the recent annual convention of the master car 
builders, shows the application of the controllers 
to various machine tools. 


Gun Taps. Greenfield Tap and Die Corpora- 
tion, Greenfield, Mass. Catalog; pp. 12, 6x9 in.; 
illustrated. In addition to an illustrated descrip- 
tion of this new tap designed to be especially 
effective in deep hole tapping, this catalog fur- 
nishes some engineering data on tap breakage. 


Arc Welding Equipment. Westinghouse Electric 
and Manufacturing Co., E. Pittsburgh, Penn. 
Special Publication No. 7064. Pp. 8; 8%xl1l1 in. 
This publication is entitled “Cut Your Repair 
Costs with a Westinghouse Arc Welding Equip- 
ment” and shows various applications of such ap- 
paratus. 





Business Items 








The New Britain Machine Co., New Britain, 


Conn., has opened an office at 812 Engineers 
Bidg., Cleveland. Patten, manager 
Brown & Sharpe Manufacturing Co., Provi- 


has opened an office at Room 2538 


dence, R. I., 
Pittsburgh, Penn. J. 


Henry W. Oliver Building, 
F. Lyon, representative. 

The Brown Instrument Co., Philadelphia, Penn., 
has opened a branch office in the Chamber of 
Commerce Building, Detroit, Mich. William 
Printz, formerly assistant sales manager, will be 
in charge of the new office. 

The Dale-Brewster Machinery Co., 547 West 
Washington Blvd., Chicago, Ill., has been formed 
to succeed Horne, Dale & Brown Co. The cap- 
ital stock of the new concern has been increased 
to $50,000 from $5,000 capitalization of the old 
company. It will specialize in the sale of ma- 
chine tools, small tools, and will carry in stock a 
full line of machine-shop equipment. J. J. Dale 
is president and William Brewster, formerly 
Chicago manager for the Bausch Machine Tool 
Co., is secretary and treasurer. 





Forthcoming Meetings 











American Foundrymen’s Association and Amer- 
ican Institute of Metals. Annual meeting, Sept. 
11-16, Cleveland, Ohio. A. O. Backert, secretary, 
American Foundrymen’s Association, Cleveland, 
Ohio. 

National Machine Tool Builders’ Association. 
Annual convention, Oct. 24-25, Hotel Astor, New 
York City. Charles E. Hildreth, general man 
ager, Worcester, Mass. 

American Society of Mechanical 
Monthly meeting, first Tuesday. Calvin W. 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 


New England Foundrymen’'s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, III. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8. 
Teale, secretary, 35 Broadway, New York, N. Y. 


Engineers. 
Rice, 
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Machine Shops on the United States 
Repair Ship “Prometheus” 


$y Frank A. STANLEY 





SY NOPSIS—The machine tools on this ship are 
located in one main shop and two galleries, between 
which travels an overhead crane. There are over 
50 tools in the equipment, including lathes up to 
72-in. swing, vertical boring mill up to 6 ft., radial 
drill of 48-in. capacity and a complete line of stand- 
ard equipment-—all of which is driven by individ- 
ual motors for each tool. 





In an earlier article descriptive of the United States 
naval repair ship, the floating shop “Prometheus,” illus- 
trations were presented showing the positions of the differ- 


general surroundings as to floor, bench and wall space. 
the provision for storing and hanging chucks, faceplates, 
steadyrests and appurtenances of other kinds, a consid- 
erable number of photographs have been taken in the ma- 
chine department. Illustrations, herewith, 
along with floor plans, or rather deck plans, with the com- 
plete layout and position of the tools, give an excellent 
idea of the general arrangement in relation to the equip- 
ment and other details. 

The machine shop proper on this ship, located a little 


repre »>duced 


lorward of amidship on the lower platform deck, occupies 
a space about 51x51 ft. On the deck above, there are two 


galleries 16 ft. wide, which run the full length of the main 

















FIG. 1. MACHINE SHOP OF UNITED 
ent machine departments in the ship’s structure and giv- 
ing a fair idea of the proportions of these mechanical 
departments, as compared with the rest of the vessel. It 
was at that time pointed out that the ship was fitted up 
with a machine-tool equipment valued at over $56,000 
and with equipment in the other departments, such as the 
pattern shop, foundry, forge and boiler shop, copper shop 
and so on, which would give a total for metal and wood- 
working machinery exceeding $77,000. All of this ma- 
chinery was installed with the direct purpose of handling 
at sea any and all repair jobs that may be necessary for 
any ship in the fleet to which the “Prometheus” is at- 
tached. 

In order to give an adequate idea of the organization of 
these departments on board the repair ship after the instal- 
lation of machinery, the character of equipment used, the 





STATES 








REPAIR SHIP “PROMETHEUS" 


shop, with a traveling-crane runway between them. ‘The 
shops having a position a little forward of amidship, as 
pointed out, are not exactly rectangular in form, the deck 
or floor area sloping inward slightly, forward, so that 
the true area of the main shop is approximately 2,500 sq.ft. 
A connecting gallery between the two machine galleries 
extends across the forward end, thus forming a sort of 
bridge across the main shop itself. 

Two views on this deck, showing the arrangement of 
some of the heavy tools, are presented in Figs. 1 and 2. 
The third view, taken from the gallery, showing the tools 
under one of the side bays on the lower deck and the tray 
eling crane spanning the open space between the galleries. 
is presented in Fig. 3. The fourth view, in the same de- 
partment, taken under the opposite or starboard gallery. 


ix shown in Fig. 4. These tools are all of fairly good size, 
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and their locations, together with the positions of other 
machines, are given on the deck plan, Fig. 5. Fig. 6, 
similarly, shows the tools on the galleries. 

‘The placing of machine tools in a repair ship brings in 
not only the problem of fitting a considerable number of 
machines into a limited area, as a deck space, but what is 
an equally important 
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the ship’s structure; nor is it definitely known just what 
the exact workshop limitations are in reference to rough 
weather, or what will be the worst possible weather in 
which, say, a grinder may be operated with entire satisfac- 
tion, or whether a lathe or planer may be kept in motion 
with satisfactory results while the tool is gyrating through 








consideration, the one 
responsible for the in- 
stallation must keep 
always in mind the 
conditions as to pitch 
and roll to which the 
vessel is to be sub- 
under varying 
conditions of wind 
and Where 
possible, the tools are 
located longitudinally, 
or athwart ships, ac- 


jected 


weather. 


cording to what seems 
likely to be the best 
position for the prop- 
er operation of these 
tools when the ship is 
not resting upon an 
even keel. It is not 
pretended by anyone 
that there is sufficient 
definite knowledge 
upon the action in 
weather of 








rough FIG. 2. 




















ANOTHER VIEW OF MACHINE SHOP 





FIGS. 3 AND 4. 


lathes, planers, boring mills and millers, to enable one to 
say offhand just which way a certain tool should stand, 
which way its platen should travel, what deviation may be 
expected, if any, from desired results, due to possible 
pitch and plunge of the ship, what disturbance in the work 
may be caused by vibration and the throb of the deck, due 
to the pounding of the sea and the consequent spring of 


VIEW FROM GALLERY OF MACHINE SHOP 


varying angles up to 30 or 35 deg. from the vertical, pro- 
ducing a peculiar set of conditions not only for the moving 
parts of the machine itself, but for the mechanie who is 
undertaking to do the work under these conditions. With 
the expansion of repair work afloat in our navy and with 
the consequent opportunities to study actual working con- 
ditions of machine tools on board ship under all sorts of 
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conditions, it is anticipated that some interesting and im- 
portant data will develop. 

One noteworthy point has been well established by the 
operation of tools afloat. It has been axiomatic in ma- 
chine-tool manufacture that tools must stand upon a level 
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From what has been said in explanation of the use of 
machine tools at sea, where a good deal of rough weather 
is always likely to be encountered, it is doubtful if such 
tools will be apt to be used in anything like a level posi- 
any time in a vertical 


tion or with vertical surfaces at 















































foundation—that is, they must be level so far as their plane. This refers of course to the times when the repair 
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LOWER-DECK PLAN WITH LOCATION OF TOOLS 
IN MACHINE SHOP 


FIG. 5. 





FIG. 7. VIEW UNDER ONE OF THE GALLERIES 


working surfaces, such as shears and sliding bearing sur- 
faces, are concerned. Later on, particularly in reference 
to such machines as the miller and still later the grinder, 
the idea of self-contained tools became conspicuous, and 
it eventually developed that such self-contained tools on a 
three-point bearing, so to speak, could be installed almost 
anywhere, no matter what the floor conditions were. 





GALLERIES PLAN WITH LOCATION OF TOOLS 


IN MACHINE SHOP 


FIG. 6. 


ship is not in still water at a naval base, where it is the 
intention to handle as much of the repair work as possible. 
Yet it is believed that probably not much difference in 
results may be expected between these tools afloat and 
the same tools ashore, assuming that the same materials 
are worked under the same conditions aside from stability. 
Anyone who has in rough weather undertaken for the 
first time to run a lathe, a shaper, miller, drilling machine, 
boring mill or planer, with the floor, or rather the ship's 
deck, rising and plunging, swinging and swaying in al! 
directions, will find that at first he has to exercise consid- 
erable care to avoid falling against or away from the 
machine, sliding into benches or colliding with material 
that may fall off the machine—all this, assuming he is 
not so seasick as to make it impossible for him to stay be- 
low at all. It is nevertheless surprising how quickly one 
becomes accustomed to the swaying action of the shop deck 
and to the gyrations of the tools under operation. It is 
precisely like synchronizing oneself with the movements 
of a horse when one is riding horseback or becoming a 
part of an automobile when driving a car—that is, one 
hecomes accustomed to feeling himself part of the moving 
object, part of the motor he is driving or part of the lathe 
which he has under operation. He swings with the roll 
of the machine: and if he does not glance about too often 
to notice objects whose movements do not correspond with 
those of the machine immediately in front of him, he even- 
tually forgets that there is any special motion of the ship 
itself, except possibly when some tool falls on the floor 
to arouse him to the fact that he is no longer ashore. 
Right in this connection it should be pointed out that 
every possible precaution should be and is taken on the 
repair ship “Prometheus” to take that in 
weather lathe chucks, steadyrests, pipe centers, miller 


care rough 
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vises and other appurtenances of various character do not 
fall from their supports to the deck, where they might 
slide around and injure the workmen as well as damage 
themselves. With this object in view, suitable wall sup- 
ports have been provided, so that with the machine-tool at- 
tachments properly gripped on their wooden pegs or hung 
on their hooks there is little likelihood of their dropping 
to the deck. 

However, one must always be more or less alert, to pre- 
vent cutting tools and the like from slipping off the lathes 


and trays. It is an easy matter when running a lathe in 


x shop to pile up the tray with cutting tools, calipers and 
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machine. In Fig. 2 a heavy coldsaw cutting-off machine 
is shown in the background, a 32-in. engine lathe at the 
right, a 16-in. and 18-in. lathe in the immediate fore- 
ground a little to the left of the center. Upon the bulk- 
head girders at the rear of the shop will be noticed two 
tool makers’ lathes stowed away for emergency purposes, 
though not required as part of the present equipment of 
the ship. Fig. 3, which illustrates the arrangement of 
shop and galleries and shows the position of the overhead 
crane, also shows under one of the galleries the head end 
of an 18-in. motor-driven lathe. Fig. 4, taken under the 
opposite, or port, gallefy, shows a 42x72-in. extension gap 








FIGS. 8 AND 9. 





BATTERY OF LATHES IN STARBOARD GALLERY 








FIG. 10. PORT GALERY WITH TOOLROOM AT FAR END 


so on, and the first thing one knows several of these tools 
slip off to the floor, usually doing little damage. On the 
steel deck of a ship it is not always so pleasant to have 
these tools drop. These possibilities themselves soon teach 
the workmen to take pains that tools do not accumulate 
upon the trays to such an extent as to be liable to be 
thrown off with any ordinary roll of the ship. 

Referring again to Figs. 1, 2, 3 and 4, the machine in 
the background of the first view is a 6-ft. vertical boring 
and turning mill; the one at the right, a 36-in. open-side 
)laner; the one at the left, a horizontal boring and milling 
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FIG. 11. MILLERS AND DRILLS ON THE PORT GALLERY 


lathe, the largest lathe on the ship. In the foreground of 
this view is a 16-in. shaper. 

The positions of these tools in the main shop on the 
lower deck are all brought out in Fig. 5, and each is indi- 
cated by size and name. Several other tools on the gal- 
leries, starboard and port, are represented in their re- 
spective positions in Fig. 6, and the photographs that fol- 
low illustrate some of these tools set up in working posi- 
tion. 

Fig. 7 is a view taken under the port gallery, showing 
still another pair of 18-in. lathes. Like each of the other 
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illustrations, it brings out -ertain features in the design 
of the driving equipment, such as the motor installation, 
connection with the spindle, means of controlling the 
motor speed, special conduits through which the wiring is 
carried to the motors, boxes for motor starters, switches, 
conveniences for suspending chucks, faceplates, steadyrests 
and the like. In fact, each photograph is intended to 
bring out some special features of installation in an un- 














ON PORT GALLERY 
ATTACHMENTS 


FIG. 12. LATHE JOB UNDER WAY 
SHOWING METHOD OF CARRYING 


usual place, where each unit of space is of importance and 
where everything must be secured “shipshape” in order to 
prevent injury to itself or to workmen. 

ADEQUATE CoNTROL FEATURES 

Each of these tools on the main deck, like all the tools 
on the gallery, has an independent motor drive. In most 
cases these are variable-speed motors, and in fact in all 
instances the switches are inclosed in the steel box attached 
‘to the front of the machine head, convenient to the op- 
erator, yet out of the way so far as the floor is concerned. 
The character of the controlling apparatus attached com- 
monly to the front of the lathe bed varies somewhat with 
the size and type of machine driven by the motor. 

In certain instances a continuous shift rod is used, ex- 
tended from headstock to footstock of the machine and 
sufficiently high to clear the work and yet admit of being 
easily reached by the workman. In other cases a hand- 
wheel, large or small, is attached to the starter-box spindle 
for controlling the forward and reverse speeds, the start- 
ing and stopping. Which method is more convenient de- 
pends a good deal upon the personal experiences of the 
operator. In any event each machine is adequately and 
conveniently equipped in so far as driving apparatus goes 
and so far as concerns the actual controlling medium 
for starting, stopping and reversing. 

A battery of 18-in. and 16-in. geared-head motor-driven 
lathes on the starboard gallery is shown in Figs. 8 and 9, 
which illustrate clearly the mode of mounting motors in- 
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closing gears, carrying the connections through conduits, 
etc. These views also illustrate the methods of controlling 
the motor drive and speed from the handwheels upon th: 
earriage. Still further, they bring out clearly the manner 
of inclosing the starting apparatus in sheet-metal boxes 
at the front of the heads, just above the motors, and also 
illustrate the supports on the inner wall of the ship fo 
mounting chucks, faceplates, large pipe centers and the 
like. 

\n inspection of Fig. 8 in particular will show how care- 
fully details have been worked out to see that none of these 
lathe attachments shall be permitted to fall to the floor 
under any conditions of weather. The faceplates, instead 
of being slid over a simple support, have in addition two 
hook bolts that turn into slots in their faces, making it 
impossible for them to slide forward until these bolts are 
turned out of the way. Generally, chucks are slipped over 
wooden pegs of large diameter, on to which the jaws are 
set tight to grip them and make it impossible for the chuck 
to come away from the plate when the ship rolls. The 
pipe centers rest with their shanks in holes drilled in sup- 
porting brackets, which cannot give way, and lighter face- 
plates and chucks hang up on hook bolts with sufficient 
length of upturned end to make it impossible for the sup- 


ported members to drop. 


Oruer MACHINES AND Orner EQuirpMEN' 


Figs. 10 and 11 are views on the port gallery, showing 
principally several millers of various sizes with tool lathes, 
bench drills, ete. These photographs also give a clear ide 
of the ship’s structure in so far as it affects the machine 
installation in the department, the method of supporting 
pipe, conduits, hose, and the shop’s ladder, which takes 
the place of the conventional stairway in the 
The method of supporting miller attach- 


machine 
shop ashore. 
ments in the open girders for their storage when out of use 
is seen in these illustrations, and in Fig. 10 in the back- 
ground will be noticed the entrance to and some of the 
equipment of the toolroom. 

Fig. 12, which is still another view on the port gal- 
lery, shows even more clearly the method of supporting 
faceplates, chucks, steadyrests and other tools on a wall 
board at the back of the lathe. In this lathe a handwhee! 
for the operation of a valve is being finished, with the final 
cut across the wheel under way. The machine is a tool 
maker’s 10-in. lathe, and the appurtenances are of course 
light enough so that they can be hung at a good height 
above and back of the machine. Ordinarily such appli- 
ances for lathes as big as 18 to 20 in. and larger must be 
suspended at a more convenient spot, nearer the deck 
where they can be easily reached for removal and replace- 
ment. 

Among other interesting tools not shown in the photo- 
graph may be mentioned a large plain cylindrical grinder, 
which stands under the forward gallery crosswise of the 
ship, a flat-turret lathe on the gallery, several shapers, 
millers, radial and vertical drilling machines of various 
sizes, a centering machine for bar stock, a slotting ma- 
chine, a 24-in. vertical lathe, emery tool grinders, arbor 
presses, bench lathes, drill grinders and other auxiliary) 
small tools. 

As already pointed out, each of these machines is clear] 
shown in its established position on the lower deck and 
on the machine-shop gallery by the plan views in Figs. 5 


and 6. 
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Jigs for Motor-Truck Parts 


By Ropert Mawson 





SYNOPSIS—In this article are shown some jigs 
used in machining some of the details for motor 
lrucks. These tools are of modern design and in- 
corporate the latest ideas in jig design. They are 
provided with quick-acting devices and are designed 
lo enable the parts to be placed in them easily and 
conven iently. 





Qn page 364 were described some tools used by the 
International Motor Co., Mack Plant, Allentown, Penn., 
for machining elements used in building automobile-truck 
In this article are described other tools used. 


motors, 





FIs. 
os FIG.10 


JIGS USED IN MACHINING TRUCK 


FIGS. 2 AND 2-A 
Operation—Drilling rear-spring clamping plate, Fig. 1. 
The rough casting is located against adjustable screws, a 
knob screw forcing the part against them. The cover is 
dropped down, and another knob screw holds the pieces se- 
curely in the jig. 
Holes Machined—Four 1,,-in. drilled. 
FIGS. 4 AND 4-A 
Operation—Drilling and reaming brake lever, Fig. 3. The 
rough casting is slid into the V-block at the upper end, and 
the knob-headed screw at the lower end of the jig forces an- 
other V-block against the casting, thus locating it. A set- 
screw at the upper end of the jig assists in holding the part 
securely. 
Holes Machined—One ®/,-in. drilled and then 1-in. reamed; 
1™/gg-in. drilled and then 1%-in. reamed. 
FIGS. 6 AND 6-A 
Operation — Drilling and reaming front-spring shackle, 
Fig. 5. The part is located by machined surfaces in the jig. 
The end location is obtained by a knob-headed screw forcing 
the part against an adjustable screw. Two straps are tight- 
ened against the piece to hold it in position. 
Holes Machined—Four /qg-in. drilled 
reamed, 


one 


and then 1-in. 


The jig for drilling the rear-spring clamping plate is 
provided with a latch fitted with a spring. After the 
casting has been placed in the tool, being located by 
adjustable screws, the cover is dropped down, and a 
knob-headed screw holds the casting in position. The 
brake-lever jig has a sliding V-block that forces the cast- 
ing into a fixed V-block that locates the upper end. 

The jig for the front-spring shackle is fitted with steel 
locating surfaces. The milled forging is slid between 
these locating surfaces, and two straps hold it securely 
in position. For making the steering gear and radiator 
bracket the jig is designed with adjustable locating 
serews, against which a knob-headed screw forces the part. 








FiI6.6 





FIG.12 
PARTS WITH WORK SHOWN IN POSITION 


FIGS. 8 AND 8-A 


Operation—Drilling and reaming service-brake frame 
bracket, Fig. 7. The machined casting is slid into the jig, and 
the correct position is ecbtained by forcing it against ad- 
justable screws with a knob-headed screw. The cover is 
then dropped down, and another knob-headed screw holds the 
casting in position. 

Holes Machined—One 1" 
reamed; four jj-in. drilled. 

FIGS. 10 AND 10-A 

Operation—Drilling and reaming gear-shifter rod yoke, 
Fig. 9. The forging is located by a tongue that fits into the 
milled slot. Setscrews are tightened against the part to 
force it into position and hold it. 

Holes Machined—One %-in. spot-drilled and reamed: one 
%/-in. drilled; one 1*/q-in. drilled and then 1%-in. reamed. 

FIGS. 12 AND 12-A 

Operation—Boring and drilling steering gear and radiator 
bracket, Fig. 11. The rough casting is located against an 
adjustable screw. A knob-headed screw forces it against 
the screws and holds it. A screw through a swinging latch 
also assists in holding the casting. 

Holes Machined—One 2'/-in. bored; two 4}j-in. drilled; one 
jj-in. drilled. 


w-in. drilled and then 1%-in. 
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DETAILS OF DRILLING AND REAMING JIGS USED IN MACHINING MOTOR-TRUCK PARTS 
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Making a Spiral Form Cutter 
By Witiiam A, 


The forming cutter shown in Fig. | and the method 
used to manufacture it should prove interesting. It is 


Hawes 


designed to be used on aluminum. 
If this tool were to be held and fed into the work 
in the usual way—the center of the forming tool par- 
allel to the center of the work—one side of the cutter 
To prevent this dragging of the cutter the 
that is, bolted to 


would drag. 


tool is tipped a 5-deg. (angle of 


=piral) angle plate—bringing the sides of the cutter 


square to the work, 

A suitable piece of steel is cut off, and the largest 
diameter, length and bore roughed within ;'¢ in. of the 
The hole and all 
turning not spiral are then finished. Next, the gap or 
cutout is completed, bringing the work to the shape shown 
in Fig. 2. As will readily be seen, this gap had to be 
finished before the spiral turning could be done, as the 
lathe tool could not be kept to the work for a whole 
revolution. There was too much stock to remove to turn 
the whole shape with a reverse form tool, so the only 
special turning tool used is one to make the 0.160-in. 


linished size and carefully annealed. 


0135” aie 0/25" 








Fig. 2 
FORM CUTTER 


Fig. 1 
MAKING A SPIRAL 

The spiral turning 

The compound 


slot with the 90- and 60-dee. sides. 
is begun on the left end of the work. 
rest is set at 90 deg., parallel with the cross-slide, and the 
cross-slide is brought forward to the same position to 
a stop. All cuts and the successive advances into the 
work are made by the compound serew, the tool approach- 
ing the work from the left, the spiral being left hand. 

In this same manner the 45-deg. angle is finished, and 
also the diameter, 2.917 in. In finishing the 0.564-in. 
long surface, running the cross-slide in and out is not 
sure enough for good, smooth cuts, so the lathe has to 
he stopped when the tool reaches the gap and the car- 
riage taken back by hand a proper distance to “pick up 
the thread.” The advance, as before, is made by the 
compound rest now set parallel with the lathe. The in- 
dicator is used for each new setting of the rest to insure 
accuracy. The inner or under angle at the 45-deg. end 
of the tool not being spiral, it is finished before the spiral 
turning is begun. The side face between the two angles 
at the extreme left of the drawing varies in width, as 
shown by the involute curve in the end view. 

The utmost care having been exercised in making the 
tool, extraordinary caution is called for to avoid spoil- 
ing the tool in the fire. The following “old-fashioned” 
method, which has been used in hardening extra-hazard- 
ous. pieces for over 25 years, is successful. . 

A large charcoal fire is made on a common black- 
smith’s forge. A block of iron is heated red hot. The 
piece to be hardened is then gradually drawn on this 
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block (the same as drawing the temper), first to a light 
straw, then deeper and deeper, until the piece is black. 

This is to prevent shrinkage strains caused by heat- 
ing too quickly at some point in the fire. A cave is 
now made in the heated charcoal, the blast shut off en- 
tirely and the piece to be hardened placed in this cavity. 
The fire should be of a sufficient size to retain enough 
heat to bring the piece to a proper temperature without 
renewing the blast. If a piece the size of this forming 
cutter reaches a proper heat in less than 15 min. the 
fire is too hot for the best results. The work after being 
properly heated is plunged into clean, cold water, kept 
immersed until black, then withdrawn from the water 
and plunged into oil. When taken out of the water the 
piece should still be too hot to handle with bare hands, 
but not hot enough to boil water. This condition can be 
ascertained by touching the work with the forefinger. 
The work is “drawn” a little on the same iron block to 
about boiling point and then cooled off in the oil, after 
which it may be polished and drawn to the color de- 
sired, or it may be tempered to a prescribed degree by 
more scientific methods. 


A Centering Fixture 


A fixture for centering the closed end of 3-in. shells 
is used in the shop of the Dayton Pipe Coupling -Co., 
Dayton, Ohio. As shown, the holding mandrel has three 
steel pieces like A which are moved outward by means 
of an internal taper pin operated by the hand lever B. 
As can be seen, this lever works the expanding pin through 
a yoke and collar to which the lower end of the expander 








FIXTURE 


\ SHELL-CENTERING 


is pinned. The lever is locked in holding position by a 
dog and ratchet close to the ‘handle. 

After the shell has been slipped down ovemthe man- 
dré and: Wckéd-evéntral, the mandré¥ and btacket are 
pushed back so.’@8 to bring the center plug on the shell 
under the jig bashing. It is locked in this position by 
a latch pin operated by the lever C.. The centering plugs 


~~ on the shells are of course first ground square on the end. 

















September 7, 1916 AMERICAN 


MACHINIST 105 


Cutting Speeds and Feeds 


By W. A. 





SYNOPSIS—A careful study of experimental 
data in regard to cutting speeds, with particular 
reference to screw-machine work. Several simple 
formulas that seem to check well with the results 
of tests are given. .The suggestion is offered to 
establish an index of cutting speeds for steels, 
making the figure for a specified screw stock 100. 





In what follows there is no addition to the experi- 
mental data on the subject of cutting speeds. Rather 
is it a critical examination of the work of Taylor, 
Nicholson, Ripper and other investigators, with a view 
of harmonizing their results and putting them if pos- 
sible in a more workable form. 

On some of the more important laws governing the 
cutting of metals, there seems to be, taking account of 
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their different methods of investigation, a substantia! 
agreement. On others there is some difference of opinion 
and further work of an experimental or observational 
character is needed to establish the truth or falsity of 
the various views. It believed, however, that full 
advantage is not taken by the average shop man of those 
laws which may be said to have been fully established. 

To illustrate: All investigators agree that high cut- 
ting speed is always associated with light cuts and low 
cutting speed with heavy cuts, and that the outpul of 
a tool increases with the area of cul. 

The output of a tool is here defined (after Prof. 
William Ripper) as the number of cubic inches of metal 
removed during the standard life of the tool. It is not 
the number of cubic inches removed in a unit time, 
neither is it the amount of metal that it is possible to 
remove with a tool regardless of time. The cutting 
speed, feed and depth of cut may be such that a lathe 
tool would last three days, or the speed might be in- 
creased to such an extent that the tool would last but 
five minutes. In the first case, the tool would remove 
a great quantity of metal; in the second case, metal 
would be removed at a very high rate. Neither would 
be a measure of the output of the tool. The output 
must be the amount of metal removed during the standard 
life of the tool. 

This standard life will be given consideration further 
on; suffice now to say that for an ordinary lathe tool 
on roughing work, it is from 60 to 90 min. It may 


is 





*Acsociate professor of machine-shop practice, Ohio State 
University 


KNIGHT* 


reamer 50 to 100 hr., or for a box tool on 
turret lathe work anywhere from 1 hr. up. The 
portant thing now is that the output of a tool increases 
with the area of cut, 

Before proceeding with the illustration, it may be well 
to again digress and define the term “associated cutting 
speed.” This term, also due to Ripper, is a happy choice 
of expression. I+ * that speed which for any given com- 
bination of depth of cut and feed will give a standard 
life to the tool. If the standard life of a lathe tool is 
found to be 90 min., then for whatever depth of cut 
and feed used the speed should be so adjusted that the 
would last 90 min. 
cutting speed for the given depth of cut and feed. 

Consider now the effect on the output of say a screw 
machine or a bank of screw machines by increasing the 
feed. With a feed 0.005 in. the associated cutting 
speed is 52 ft, per min. With a feed of 0.01 in. the 
speed drops to 33 ft. per min., while for 0.02 in. the 
associated cutting speed is further reduced to 21 ft. pet 
These, of course, are only relative figures. Shall 
we use a feed of 0.005 in, with cutting 
peed of 52 ft. per min., or 0.02 in. with its associated 
speed of 21 ft.? 


tool and hence same cost of tool upkeep. 


be for a 
1h 


too] This would he the associated 


of 


min. 


its associated 
Kither case implies the same life of 


The answer is given in Fig. 1, in which the relation 
between feed, speed and time of getting out a certain 
piece is shown graphically, 

It will be 
per min, and feed of 0.005 in., 
piece out is 12 min. Increasing the feed to 0.01 
with a reduction of speed to 33 ft. per min, reduces the 
time from 12 to 9 min. This would 
in output of 33 per cent., but the actual gain would be 
greater than this because this increased output would 
machine rate 


seen that with a cutting speed of 52 ft. 
the time of getting the 
in. 


represent a gain 


be secured with the same overhead or as 
with the lesser output. 

A further reference to Fig, 1 shows that if it were pos- 
sible to increase the feed to 0.04 in... with its associated 
speed of 15 ft., the time would be reduced to 6 min. or 
the output doubled. In fact there is limit to the 
reduction in time except as the strength of tool, strength 
of work, chip clearance or finish limits the area of cut 
that can be taken. 

The increase in output has here been considered from 


no 


the standpoint of increasing the feed alone, having in 
mind that class of work where heavy 
reduction is the rule, but a greater proportionate rate 
of increase is to be obtained by increasing the depth of 


screw-machine 


cut. 

That the output increases with the area of cut is not 
a law in itself, rather is it a corollary to the law that 
the cutting speed varies inversely as the cube root of 
the thickness of chip squared. 

This law, first determined by Taylor in 1906 (see 
Folder 16, Art of Cutting Metals), derived independently 
by E. G. Herbert in 1909 (American Machinist, Vol. 32 
Part 1, page 1063) and verified for high-speed tool 
on steel, by Dr. Ripper in his experiments at Sheffield 
in 1913, is one of the most important and far-reaching 
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laws of the cutting of metals. It will not tell for a 
given combination of depth of cut and feed, what speed 
io use, but having once obtained satisfactory results as 
to life of tool with the given combination and associated 
speed, it will tell whether or not the combination is the 
best. 

This law has been shown by Taylor to hold exactly 
for lathe tools having a straight line cutting edge and 
practically so for tools with a radius of point of as much 
as 14 in. Thus it is applicable to a large proportion of 
screw-machine work. It has never been demonstrated 
that it holds for drills and milling cutters, but there 
is reason to believe that it does. If so, the same gain 
can be made in drilling and milling, by increasing the 
feed, as in the case of lathe work. 

The law will not determine the initial cutting speed, 
but it furnishes a powerful means of analysis for deter- 
mining whether or not a given bank of screw machines, 
drilling or milling machines are working at their most 
productive rate. Further it indicates that drills and 
drilling machines should be designed for the greatest 
possible feed, 

A Dritting Macuine EXAMPLE 

One more example of this: Shop A in drilling a 
medium grade of steel is running a 1-in. drill at 240 
r.p.m. and using a feed of 0.01 in. Shop B is drilling 
the same material, running the drill at 310 r.p.m., with 
a feed of 0.006 in. Assuming that drill A is doing 
satisfactory work, with a reasonable life or time between 
grindings, the first investigation shows that drill B should 
be running 336 r.p.m. instead of 310. For by the cubic 


law, 
Va = K : 
0 Ya? 
and 
ta a A 


3 ’. « 

Vv Fi? 
A is constant depending on material, tool and lubrica- 
tion and, since these are assumed to be alike, 


Va Vv Fy? = Vy Vv Fy? 


, , 2| (Fa\? 
Va =lo x (75) 


vy, = 240 %| (2-0! _ 336 
_— \ (cous) 

The second analysis shows that even if the drill of 
shop B be speeded up to the indicated speed of 336 r.p.m., 
shop A will still be doing 13.4 per cent. more work with 
With the same life of tool T, 
or time between grindings, the output of A = A, VaFaT 
and the output of B K,VoroT. Here K is the area 
of a 1-in. circle and 7’, 120 min. the same for both A and 
B. 

Hence the output of A is to that of B as VaFa is 
to ViFb or as 240 X 0.01 (= 24.0) is to 336 X 0.006 

21.1. 


Deptu or Cur as ArrecTiInG CuTTiING SPEED 


or 


hence 


28 per cent, less speed. 


As affecting the cutting speed with a change in the 
depth of eut, Dr. Nicholson concluded that it was the 
same as that due to a change in the feed—that is, de- 
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pended on the area of cut alone and that for all practical 


’ K 
purposes the relation could be expressed by V =, , 
(FD)x 
: : ; l 
in which for high-speed steel on steel — = 5. 
a ~ 


Professor Ripper found the same to be practically true 
for carbon tools, for the range of depth of cut and feeds 
which he used, but for high-speed steel tools his results 


, Kk 
law that J 8 Se 
VDX F? 
From his experiments Taylor determined that 


aa 


followed closely the 
for 


straight edge cutting tool V = for soft steel, but 


Dis” 
that the exponent of D increased with the radius of tool 
point, reaching a value 0.496 or practically % in, for 
a radius of 43 in. In passing then from a straight edge 
cutting tool or one having a small radius of point to one 
of large radius, the cutting speed varies inversely as 
from somewhat less than the cube root to the square root 
of the depth. 

With every change in the radius of point there is, 
for each change in depth of cut or feed, a different effect 
on the thickness of chip, length of cutting edge and 
direction in which the chip tends to bend and slide over 
the top surface of the tool. So it is not to be wondered 
at that a change in the radius of point introduces many 
uncertain factors. It was no doubt these disturbing 
effects that led to Taylor’s complicated expression for 
cutting speed, namely: 


08(32y)—~S 


(; , 212 48 (3s + .06 Y 32rn 
PNG (5 +327) X ( ») + 6 (32y) + 48D 


we 


327 
From a practical point of view this expression is dis- 


couraging. Furthermore it may be pointed out here that 


TABLE 1. COMPARISON OF TAYLOR'S RESULTS WITH CALCULA- 


TIONS FROM EQUATION V = F = FOR }-IN. TOOL 
DF? 
= —. Taylor Taylor 
f DF? Experimental, Calculated, 


Cut, 
Depth and Feed, Cutting Speed, Cutting Speed, Cutting Speed, 
Feet per Minute 


Inches Feet per Minute Feet per Minute 
x0 O15 176.6 174.5 175.9 
x0. 026 122.0 119.0 122.0 
7x0 .035 98.3 98.0 100.1 
7x0. 0458 83.8 86.0 83.7 
ryx0. 0592 70.7 70.0 70.6 
4x0 .0244 111.0 111.0 111.3 
x0. 0255 108.0 115.0 108.0 
x0 033 91.0 99.0 91.0 
xO. 046 73.0 73.0 73.0 
x0 .014 141.0 141.0 142.1 
&x0.020 111.0 111.0 112.1 
x0. 026 91.0 95.0 94.2 
x0. 0318 81.5 82.0 82.4 
¥ex0. 0435 66.0 65.0 66.9 
vex0 046 63.6 60.0 64.4 
x0. 0265 52.0 50.0 52.5 


it has the anomalous property of giving, for a heavy 
depth of cut and light feed, a lower cutting speed for 
larger tool. Thus the calculated cutting speed for a cut 
of 14-in. depth by */,,-in. feed is greater for a 5-in. 
tool than for a 1-in. tool. 

It can be shown that for tools up to Y-in., or 4%-in. 


radius of point, the much simpler expression V = 
kK ; 
— gives values as close if not closer than 
DXF 


Taylor’s more complicated expression. For larger tools 
with larger nose radius the equation does not seem to 


hold. 
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From experimental data, given in Folder No. 18, “Art 
of Cutting Metals,” for %4-in. and Y%-in. tools, Tables 1 
and 2 have been constructed. With one or two excep- 
tions, the calculated values are remarkably close to those 
obtained by experiment. 
TABLE 2. COMPARISON OF TAYLOR'S RESULTS WITH CALCU- 

LATIONS FROM EQUATION V = ——— FOR j-IN. TOOL 
f DF 





V= S = Taylor Taylor 
Cut, f DF? Experimental, Calculated, 
Depth and Feed, Cutting Speed, Cutting Speed, Cutting Speed, 
nehes Feet per Minute Feet per Minute Feet per Minute 
YeXy's 100.0 103.0 99.7 
ext 63.5 65.5 68.1 
eX 48.0 47.0 54.5 
Xie 79.0 72.0 73.6 
x 49.0 48.8 50.3 
Xi 38.0 40.0 41.2 
YeXrs 68.8 60.0 61.9 
ext 43.0 45.0 42.0 
wx 34.0 35.0 33.7 
Xe 63.5 51.6 8 
xi 40.0 37.6 37.4 
Xe 30.4 30.8 29.8 
Xe 53.3 49.0 46.4 
x 37.0 34.4 31.7 
Xv 26.0 24.8 25.3 





It appears then that the law that cutting speed varies 
inversely as the cube root of the feed squared and in- 
versely as the cube root of the depth of cut is fairly well 
established. 

The effect on output due to an increase of feed alone 
has been considered. If the area of cut be increased by 
increasing the depth of cut, the gain is relatively greater. 
For by doubling the feed, the cutting speed is reduced 
in the ratio of 158 to 100, while the output is increased 
in the proportion of 158 to 200. By doubling the depth 
of cut the speed is reduced as 126 to 100 while the 
output is increased as 126 to 200. 


Stanparp Lire or Toot anp CuTTING SPEED 

The relation between the cutting speed and the life 
K 

’ Here 
7% 
a constant depending on the material, tool and 
factors and T is the lifé of the tool in minutes. 
Kk 
Tr. 
is intermediate between these two values and 


of the tool as determined by Taylor is V = 
K is 
other 


From his experiments Ripper deduced that V = 


Since 7¥s 
lends itself so much more readily to computation, it is 

‘ K 
proposed to write V = Tn 8 the average relation 
between cutting speed and life of tool. 

This equation tells us what is already well known, that 
the higher the associated cutting speed the shorter the 
life of the tool. The standard life of a tool then means 
simply the length of the time we can afford to run it 
between grindings or replacement. 

It is Taylor’s life for the most economical cutting 
speed. It would not be mentioned here but for the con- 
viction that it furnishes the only logical basis for the 
comparison of the output of tools—not for test conditions, 
but for everyday shop conditions wherever the quantity 
of work of a kind is sufficient to justify the collection 
of the necessary data to make use of it. 

It is a complex quantity depending on the original 
cost of the tool, proportion of this cost used up for each 
grinding, cost of grinding, time of changing tools, 
machine operators’ rate and on overhead or machine rate. 

Taylor’s method was to convert all cost attending the 
grinding of a tool to an equivalent time of the machine 
operator. He failed, however, to take into account the 
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machine rate which 

cost of production, 
Calling this time 


is also an important factor in the 


equivalent of cost per grinding ¢, 


and 7 the working life of the tool, its efficiency may 

be represented by and this times the cutting speed 
] ry 7 oa 1 5 } 

gives the rate at which the tool does work, or r = 


’ T : kK A 7’ % 
J - = Be 3 J = 9 ‘retore 7 = - ° i ‘T- 
(wr :) But Th therefore 7 Tat Differ 
dr _ A {( T + t)%7' — v% 7’ ¥o) 


entiating this 7 a= T2427 40 

Setting this equal to O and solving for T gives T 
9t. Hence the most economical or what has been called 
the standard life of a tool should be 9 times the time 
equivalent of the cost per grinding. 

This time equivalent may be made up of a single item 
or a be exercised in 
giving it a fairly correct value. 


number of items, and care should 

An example or two will 
probably be agreeable. 

A Few 

An operator on a turret lathe is paid 40c. per hour 

and the machine rate is 30c, 


which does not permit of regrinding and hence when worn 
below the allowable limits of size must be replaced by 


ILLUSTRATIVE EXAMPLES 


Ile is using a solid reamer 


a new one, 


om rm ; 600 & 6U 
Phe reamer cost $6, which is the equivalent of 


40 + 30 
514 min. of the time of operator and machine rate. 
ry’ ro . 9 xX 51 4 
lhe life of the reamer should then be — a0 = 77 hr. 
) 


Again suppose this reamer were an adjustable one 
and cost $12. Further that it could be adjusted 6 times 
before being worn out, but it requirea 2 hr. of the time 
of a toolmaker at 50c. per hr. to effect the adjustment. 
With every adjustment $2 worth of the reamer would 
be used up and the cost of adjustment $1. Hence the 
(200 + 100) 60 - 

40 + 30 rhe 

9 XX 259 


60 


time equivalent ¢ 259 min. 


life between adjustments should therefore be 


= 43 hr. 

The objection may be raised that this standard life of 
a tool is no standard at all, but a variable quantity, that 
a standard should not be made to depend on the operator’s 
or machine rate. For test purposes any convenient stand- 
ard may be adopted, but no one can tell what the maxi- 
mum output of a tool is, or what it should be, without 
taking into account what its normal life should be and 
this depends on the conditions under which it is worked. 

Numerous drill tests have been reported in the American 
Machinist in which drills have been made to penetrate 
metal at the rate of 10, 15 or 20 in. per min. While 
such tests have a certain value in showing that one drill 
may be better than another, they are absolutely worthless 
as showing the real output of the drill or what it will 
do under ordinary conditions of service. A drill may be 
made to penetrate metal at the rate of 20 in. per min., 
which is at the rate of 100 in. in 5 min., but no one 
would think of grinding a drill every minute or even 
every five minutes. Neither would it be fair to compare 
the output of a drill used in an old time flimsy drill 
press with the output in a modern rigid high-speed 
machine, 
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Furthermore, it is immaterial to A whether B is doing 
his drilling with a 20c. man or a 50c. man, or whether 
his machine rate is high or low; the important thing for 


A to know is whether or not his own drilling is as 
efficient as it should be and what effect on output will 
result from any changes he may make. Having deter- 
mined the proper life of the tool this becomes his own 
standard for his own conditions, 

With this as a basis and granting that he keeps track 
of the time between grindings, he is in position, with 


the aid of equations V = = -andV=, 
V DF? 1 

his drilling proposition with the utmost exactitude. 
same is true of milling or screw-machine work. 

It would seem desirable that in all shops where quan- 
tity production is the rule to (1) keep a close record of 
the time between grindings of the various tools and (2) 
make a fairly accurate estimate of the cost per grinding. 

With these data there need be no guess work as to 
the effect on output with a change in kind of tool, tool 
steel, lubricant or material operated upon. 

Yet another example of the general character of the 
analysis which can be made. 

We are running screw machines on ordinary cold-drawn 
screw stock, with a cutting speed of 85 ft. per min., at 
which speed the tools last an average of 714 hr. between 


,,> to analvze 
To 


The 


grindings. 

We wish to change and make the same product from 
chrome-vanadium steel. We guess that a speed of 65 
ft. per min. will be about right for the chrome-vanadium 
and accordingly start with that. It is found that with 
this speed the tools require grinding every 24% hr. What 
should be the speed to have the tools last the same as 
with the cold-drawn steel? What is the ratio of cutting 
speed of chrome-vanadium to the cold-drawn screw stock ? 


r 


; A . ate : 
V = Th? therefore A V 7%, or A =85 X 450% = 157 
1 
and 
2 A ; 4 ie es , ae ee 
I ' anv av therefore A ' =} , To. or A, =65X 150% = 107. 
T° 1 


Then the speed on the chrome-vanadium for the tool to 
107 


should be V = ~ - 


Te 59 ft. per min. 
fo 010 


last 714 hr 


The ratio of K, to K is here the ratio of cutting speed 
of chrome-vanadium to the ordinary stock or as 10% 
to 157. 

In his consideration of cutting speeds Taylor proposed 
that all metals be divided into classes according to their 
cutting speeds and that the classes differ from each other 
by the common ratio of 1 to 1.1. The cutting speed of 
class B would be obtained by dividing that of class A 
by 1.1. 

It is here proposed that the cutting speed of cold- 
drawn screw stock (or if reasons can be advanced, some 
other steel) be taken as a standard and the cutting speeds 
of other steels be rated in percentages of this. 

The reasons for this is that the working of this steel 
is more or less familiar to every shop man, and it runs 
fairly uniform in quality. The unknown would be stated 
in terms of the known. If it could be said that a nickel 
steel had a cutting speed of 60 per cent. that of cold- 
drawn steel, an idea could at once be formed as to its 
machining qualities. It would also furnish a basis for 
adjusting speeds, setting rates and figuring costs. 
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In the previous example of the change from screw stock 
to chrome-vanadium steel, it was shown how the ratio 
of cutting speeds could be obtained. The same method 
can be used wherever a change of material is made, 
whether the operation be milling, drilling or lathe work. 
It implies, of course, that the same tools are used for 
both materials. 

Observations of this kind would soon lead to the 
accumulation of valuable data. 

It would be desirable to have some simple test whereby 
the cutting speed of a metal could be determined, but 
up to the present no such test has been devised. 

From an examination of both Taylor’s and Ripper’s 


Ts 

nishes a fairly reliable index to the cutting speed in 
terms of the tensile strength 7's in tons and £ the per- 
centage of elongation in 2 in. For the softer steels this 
gives values somewhat higher than is given by Ripper’s 
’ = A(65—T) and lower than Taylor's 


experimental results, it appears that V = 600 fur- 


equation 
equation 


215 ) 

(15 + B)? 
Pe 
NX 10.000 
600 V BB 

T's 
comparable with Taylor's standard cut of #%-in. depth, 
ig-in. feed for Yg-in. tool, and furthermore, if we take 
a rather soft screw stock of 65,000 Ib. tensile strength 
30 per cent. elongation, the index of its cutting 
100. Other steels can then be rated in 
percentages of this. 

Table 3 has been prepared to show the comparison of 
results obtained experimentally with those calculated by 


Og 


The constant 600 in J makes the results 


and 
speed will be 


the different equations. 


TABLE 3. COMPARISON OF CUTTING SPEEDS DETERMINED BY 
EXPERIMENT AND DEDUCED BY VARIOUS EQUATIONS 
Kind of Steel ——— Cutting Speed — - 
By Taylor's 
Equation 


Tay lor 

Experi- \ 

ments Elonga- By as 
Recorded Tensile tion Deter- By Ripper's 105] 1 — 3 ] 
in “Art of Strength per eaet Equation Equa- (15+E)* 
Cutting in Tons Cent =xperi- . " ls : 

Metals” perSquare in2 mentally V = 600 VE V=28 5 ~3-—0% 

Page Inch Inches by Taylor Ts (65-—Ts) \ 10,000 
168 59.2 14.0 37.5 37.5 17 38 
121 52.0 14.0 41.0 41.0 36 43 
121 51.0 8.0 35.0 33.0 38 35 
182 48.0 6.0 34.5 30.6 47 33 
121 18.0 3.0 22.0 21.0 47 21 
168 36.4 30.0 82.5 89.0 78 80 
16S 28.1 35.5 164.0 123.0 101 135 
eee 24.0 39.0 168.0 156.0 112 221 

Experi- 
mentally 

Ripper by Ripper 
Ripper 27.2 28.4 108.0 118 106 141 
Ripper 33.5 21.1 90.4 82 8S 86 
Ripper 50.5 12.0 39.0 1 40 42 


No data are at hand to show whether the relation be- 
tween tensile strength, elongation and cutting speed will 
hold for the alloy steels. The accompanying tabulation 


Average 


Tensile Cutting 

Strength, Average Speed, 

Pounds per Elongation Feet per 

Kind of Steel Square Inch in per Cent. Minute 
Gun steel, low carbon 70,000 32.5 98 
Best grade tool steel. 100,000 17.5 50 
Spring steel... 105,000 6.5 29 
Vanadium, Type D 97,500 22.5 58 
Nickel barrel steel 92,500 22.5 61 


shows a comparison of the steel used for making militar) 
rifles and serves as an indication, but the results should 
he verified by observation. 
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The laws that may be said to have been fairly well 
established at least for the most common range of work 


are: 
(1) V =. 3 A 
VDF? 
(2) | = A 
Tv 
>) = K VE 
Ts 
(4) T= 
and combining (1) and (3), 
, | AVE 


TT. DF? 

Regarding the constants in these equations, the con- 
ditions under which tools work are so varied that it is 
inadvisable to try and assign definite values. Moreover 
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Lubricating Devices for Jig 
and Fixture Parts 

By W. 

The lubrication of jigs and fixtures may seem a little 

far-fetched, and beyond the scope of the average shop, 

but when one stops to consider the cost of even the sim 


Burr BENNETT 


plest jigs and how much their life may be prolonged by 
effectively lubricating their wearing parts, the situation 
becomes more interesting. First of all, in order to ap 
ply the following devices, we must assume that the jigs 
and fixtures are given intelligent care and that they are 
inspected, cleaned and adjusted daily. This, of course, 
will provide an opportunity to renew the lubricant. This 
operation is to be taken out of the hands of the machine 
men entirely. The lubricating devices shown have been 
arranged with the “fool-proof” idea uppermost in mind. 

Grease is probably the best lubricant, because if cor- 




















constants have never been established for drills, milling rectly fed to the bearings it will force all grit and 
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LUBRICATING DEVICES FOR JIGS AND FIXTURE PARTS 
‘cutters and many forms of box tools. The work of — foreign matter out and completely fill them, Also, it 
Taylor and Ripper supplies constants for lathe tools work- does not require the care in keeping joints tight that 


ing under the ordinary conditions. Thus for Taylor’s 


standard ¥%-in. tool, the general equation becomes V 
Live 
1. % DF? 

ie determined. 

However, the purpose here has been not to establish 
fixed constants, but to point out how these few com- 
used for the complete 

As has been pointed 


and for other sizes the constant can readily 


paratively simple laws may be 
analysis of the output of a tool. 
out before, the constant for any given case can be deter- 
mined by the simple expedient of keeping a record of 
the time between grindings. 


oil does. However, there are exceptional cases where it 
use oil. 


“accident-proof” grease cup for 


would seem advisable to 

In Fig. 1 is shown an 
lubricating the bearing of a shaft where it was not prac- 
tical to apply the lubricant in any other way. Concern 
ing this application it might be said that the commercial 
type of yrease cup could not be used. Such grease cups 
are usually unsuited to jig and fixture work, are too deli 
cate, too easy to tamper with and are easily removed. 
The grease cup in Fig. 1 consists of a plunger ring B 
which is forced down on the grease in the cavity by means 
of the spring D. The plunger is provided with a leather 


cup washer # fastened on with screws C. The pin A 
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serves to carry the plunger with the shaft when it is 
rotated and fits.in the “bayonet” slot so as to hold the 
plunger out while the cup is being filled with grease. In 
this application the shaft was fixed from moving endwise. 

In Fig. 2 is shown one method of lubricating the pin 
in the jig and fixture leaf or hinge plate. The pin @ is 
fastened in the body of the jig J by the pin F so that the 
bearing is in the plate K. The cavity for the grease is 
a hole drilled along the axis of the pin with a cross- 
hole drilled at right Pressure is applied to the 
grease by the spring // working against the plunger cup 
I. This cup is carried on the capscrew LZ. The pin M 
that is driven in the side of the capscrew is to limit the 
motion of the cup J. 


angles. 


IMPORTANCE OF KNop LUBRICATION 


In Fig. 3 is shown how the knob or handnut may be 
lubricated. As every shopman knows, the knob is a part 
of jigs and fixtures that receives extreme wear, and there 
is no doubt that its life can be lengthened by good lubri- 
cation. In this design the knob O is prevented from 
running off the end of the screw by means of the C- 
washer S that in the slot or groove in the 
screw before the cup F is latched in place. This is easily 
done by running the end of the screw out beyond the 
end of the knob. After the grease cavity is filled the 
cup PR is latched in place by means of the pin B working 
in the “bayonet” slot C. A collar P is soldered or other- 
wise fastened at the top of the cup Ff and serves as a 
shoulder for the spring Q to press against. The func- 
tion of the spring is to keep the pin engaged in the slot 
in the cup. In order to make the lubrication of this 
knob “fool-proof,” a special T-handle wrench N for re- 
moving the cup is provided. This wrench is only for the 
use of the man who is to attend to the lubrication. It 
is made with two short pins in the end which engage in 
two shallow holes in the top of the cup. By pressing 
downward and rotating the handle counter-clockwise the 


is inserted 


cup can be removed. 

In Fig. 4 is illustrated the lubrication of a shoulder 
screw with grease. 
along the axis of the screw W with a crosshole outlet. A 
plunger cup U is actuated by the spring V, working on 
capscrew 7’. The method of retaining the cup on the 
end of the capscrew is slightly different from that in 
Fig. 2. In this case it is simply spun over into a groove. 

In Fig. 5 is shown another method of lubricating this 
same shoulder screw. In this case the lubricant is oil. 
It is introduced into the cavity with the spout of an oil 
can by depressing the ball VY. The ball is held in place 
in the eup Y by the spring Z. The oil cavity in A is 
practically the same as in Fig. 4. 

In Fig. 6 is shown the lubrication of a dovetail slide, 


The grease cavity is a hole drilled 


rather difficult to provide for, especially with grease. This 
is shown at K and the base at L. Driven into the under- 
bearing pad on each side of the slide are the pins D which 
work in the slots WV and distribute the grease as it is 
fed up through the small holes 2. The grease is placed in 
the cavity F and the feed pressure is obtained by the 
springs 7 working against the plungers G. A _ double 
shoulder // is fastened on the extension of the capscrew 
J. This is a very effective method of lubricating slides 
and far superior to the old way of applying a few drops 
of oil. It is more convenient and the lubricant is always 
fresh and free from grit and dirt. 
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The Automatic Center Punch 
By Eric H. Pererson 

Although the automatic center punch has been on the 
market a long time, there are many who never saw 
the inside of one. The illustration shows three positions 
of the hammer and will make its action clear. 

A pressure with the hand on the cap C compresses the 
helical spring F, Fig. 1, until the operating stud or 
slide £, on account of the counterbore in the body D, has 
slid to the center position, as shown in Fig. 2. This 
de 
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HOW THE AUTOMATIC PUNCH 


releases the hammer block A, which by the power given 
to the helical spring F in compressing it is shot down 
and strikes the upper end of the punch shank B, as 
shown in Fig. 3. 

Immediately after the blow the different parts of the 
punch have the positions shown in Fig. 3. By lifting the 
punch, the shank B is forced out of the body by the lower 
helical spring G. As soon as the shank is out, the operat- 
ing stud or slide # is moved to the wall of the counter- 
bore in the body D by the flat spring HW, and then it 
locks, as is shown in Fig. 1, the shank again on its shoul- 
der, whereby the punch is ready for its second blow. 
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Progressive Dies for a Pressed-Steel 
Automobile Hub 


By Ernest A. WALTERS 











SYNOPSIS—The production of a_ pressed-steel 
automobile hub necessitates drawing, annealing, 
pickling, forming, bulging, perforating, trimming, 
beveling and drilling spoke holes in the end. 
The drawing dies in six operations produce a hub 
814 in. in diameter, 53% in. long, from a 13¥g-in. 
blank. The hub is bulged out at the small end 
in a bulging die, using lard oil for this operation. 
The perforating dies in one operation punch 24 
spoke holes, 8 bolt holes and 1 large hole in the 
end, to let the axle pass through. The trimming 
and beveling is the last press operation, the hub 
being finished by having 24 spoke holes drilled in 
the bulged end, making 10 operations in all, 





The pressed-steel automobile hub shown in Fig. 1 is 


drawn from a cold-rolled steel blank 131 in. in diameter 


and 1% in. thick. It is finished in 10 operations. 
Several of the dies are of the tandem type, which in- 
creases production and decreases the number of presses 
used. 

The tandem drawing dies are set upon double-crank 


presses. ‘They can be operated by one operator, but two 


are required when the greatest possible output is desired. 
ke saoceceenccee 2%” ese ececcosenesoe > ~ 9 . erent 




















— ee 0 





wlh'le 
FIG. 1. SUCCESSIVE STEPS IN DRAWING A PRESSED- 
STEEL HUB 
When two operators are engaged on one press, an 


electric device with four push-buttons is put in action, 
whereby both operators must touch the four buttons in 
unison before the press can be brought into action by 
a foot treadle controlled by one operator, This arrange- 
ment protects both operators from being injured in any 


way. 
It is customary in most plants making pressed-steel 
articles to draw shells on dies that have only enough 


clearance for the double thickness of stock between the 
punch and the die. This is not always practicable when 
heavy stock is used, a uniform wall thickness is not 
required and strength is more desirable. 

The first four operations of this hub are drawn in 
dies that are »y in. large. The dies work easily and 
keep free from scratches. This saves much time usually 
required to polish the radius. The 
with friction under 
the stock does not have to withstand the high stresses 
and will go through more operations without annealing. 
The walls are apt to thicken up, which is desirable where 
strength is and the production from 
operated under these conditions is much greater, 

The first two operations, shown at A and B, Fig. 1, are 
hlanked and drawn on the Fig. 2, opera- 
tions 1 and 2. The stamping A, blanked 
drawn, is transferred the first-operation to the 
second-operation die, which reduces its diameter to 454 
in. and turns the stamping completely 
Whenever it is possible to use this method it should be 
adopted, as with it a greater reduction in diameter is 
effected. 

The tandem dies in 
set in cast-iron plates A and B. To facilitate setting 
up the dies, the guide pins C are added and held in 
position by the setscrews D. The guide pins are made 
of hardened tool steel and are ground 0, 002 smaller than 

The bushings F£ have at FP, 
with a mixture of machine oil 
Referring 


stampings release 


when made these conditions, 


less 


neccessary ; dies 


dies Seen in 


when and 
from 


inside out. 


Fig. 2 are made of steel sections 


the bronze bushings F. 
recesses that are filled 
and white lead to lubricate the guide pins C. 
to the first-operation dies, the blanking punch @ is held 
The blanking die /7 is held 


Both punch and die are made 


in place by the screws kK. 
in place by the screws R#. 
of hardened tool The punch G is hollow and 
allows the punch J to enter it when it descends. The 
blank from //7 and G is formed between J and @ to the 
A, Fig. 1. The punch T is held in place 
The pressure plate J is made of hardened 


steel, 


shape shown at 
by the nut L. 

tool steel. It 
at the same time acts as a knockout to raise the stamping 


prevents wrinkles in the stamping and 
out of the die and to a position where the operator can 
quickly transfer it to the second-operation die. 

The pressure on J is controlled by the rubber bumper 
M. Adjustments of the pressure are made by tightening 
the nuts S against the plates O. Care must be exercised 
in adjusting this pressure pad, as too much pressure on 
the pad may strain the stamping on the radius and 


cause it to break when subjected to succeeding operations, 


The gages X are of tool steel, hardened. The rear 
gage must be set to the edge of the die in order to 


This 


h, obviating 


allow the steel to part and open. prevents the 


steel from holding to the pun the necessity 
for a stripper plate on the die. 

The second-operation dies operate in the same manner 
as those for the first operation. C is the punch, held 


The die kK Is 


made of 


in place by a taper pin D. secured by 
Both punch and die are 


The stripper G also acts as a pressure 


the screws F. tool 


steel, hardened. 
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pad and is held by the screws H. It is given the proper 
pressure and ejecting action by the springs J. The 
knockout J, which discharges the stamping from the 
die, is made of tool steel, hardened. It is actuated by 
the pins K and plates Z when the rubber bumper M 
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The knockout ring K is fastened to the plate R by 
the bolts S and when properly adjusted works as a unit 
in connection with the stud J to release the hub on its 
upward course. The holes T in the die serve to bolt 


it to the press, being simply fastenings in function. 





is properly adjusted by the bolt and. 








a : T2571 
nut N. The shoe A has T-slots Z to e25 Ly 
fasten it to the ram of the press. The 0% Ys 
stampings CDE, Fig. 1, are reduced [A __| be 
from 434 to 24§ in. diameter in three ~ 
operations. The work is drawn on 


P25 








tandem dies, shown in Fig. 3. This die 
is also operated in a double-crank press. 
The shoe or punch casting A is made 
of cast steel and the shoe B of cast iron 
set with steel dies and punches. These 
are guided by the pins C, held by set- 
screws J), and ride with the necessary 
freedom in the bronze bushing £. The 
punches F are made of tool steel, hard- 
ened ; they are held in place by the taper 
pins G. The dies // are of tool steel 
hardened, and are held in place by the 
screws IJ. The stripper plate J has 
hardened bushings K, which act 
pressure pads to flatten the flanges of 
stampings. The stripper is held by the p 
bolts L and is so adjusted as to hold 
also the bolts M, which carry the lower 
plate N. This lower plate is so ad- 
justed that it the shoulder 
knockout O the proper travel to expel 
the stampings CDE, Fig. 1, when the 
ram is on its upward stroke. The T- 
slots P are for securing the punch to 
the ram of the press. The stampings 
i are now annealed and pickled to 
remove all they are 
put through the sixth-operation dies, 
shown in Fig. 4. Here they are 
formed into a hub 81% in. in diameter, and the bottom 
is inderted. This indentation is necessary to shorten 
the hub to fit the succeeding die, as well as to supply 
the much needed stock that is necessary for bulging in 
a later operation. At A, Fig. 4, is the punch, which 
is made of tool steel, hardened. The stud B has a hole 
X through the shank to secure it to the ram. It is 
threaded on the opposite end to hold together the sections 
BCD. The shoe # is of cast iron and serves to hold the 
dies that are made in sections. The forming die F is 
secured by screws G and is made of tool steel, hardened. 
The bushing //, held in place by screws J, is also made 
of tool steel, hardened, and serves to guide the hub in 
its downward to indent the bottom with the 
tool-steel hardened punch J. A tool-steel hardened ring 
K acts as a knockout, should the hub stay in the die. 
The stripper J also serves to flatten the flange of the 
hub. This stripper is made of machine steel and has 
a tool-steel hardened ring M, held in place by screws N. 

The stripper LZ, which is free to slide on the punch 
A, must be held to the ram by bolts and given the 
proper sliding adjustment. The tapped holes O are 
provided for securing it to the press ram. The rods 
P are screwed to the stripper pad Z and carry the 
knockout plate R underneath the die. 
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3. THIRD, FOURTH AND FIFTH OPERATIONS 
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FIG. 4. SIXTH-OPERATION DIES 

The hub F, Fig. 1, is now put through the oil bulging 

This is the seventh operation and is shown in 
The end is bulged out until it fills the cavity 


dies. 
Fig. 5. 
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Z in the die, forming the necessary end. The flanges 
are also squared in this operation. The hub should be 
0.010 in. small at O in the dies, so that the punch XY 
when entering the hub will expand it to size. There 
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of machine steel with a hardened plate B held by the 
screws C. This plate serves to flatten the flanges of 
the hub. The holes D are drilled in the punch and 
serve to discharge the oil from the upper part of the 
hub. The point Y is made of high-speed steel and can be 
replaced quickly when through wear this becomes neces 
In addition to the ram adjustment the adjusting 


sary. 
screws E and the rubber washer F must be set with 
care in order to regulate the amount of oil that is 
necessary for bulging. If the setscrews EE are two 


high in the punch, the pressure in the bottom of the 
hub is decreased to such an extent that it will not fill 
the cavity 7; 
too low in the punch, there is too 
might 


and if the screws art 


much pressure, which result 


in damage to either the press or the 
lie or to both. The die shoe G is 
1 made of cast iron and serves as a die 


The die // 


holder and oil reservoir. 
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EIGHTH OPERATION 


FIG. 6. 
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FIG. 7. NINTH OPERATION 


being no escape for the oil because of the tight fit of 
the punch in the work, the hub will be bulged out until! 
it hugs the cavity Z in the die. The punch A is made 


is made in halves and is opened 
hy the cam J and square slid 
ing pin J, assisted by the springs 
kK. Oil channels large enough 
to discharge the surplus oil are 
provided at ZL in the die as well as at D in th 


punch, The inlet and outlet pipes M and N must b 

so placed as to give at all times the proper depth of 

oil in the reservoir. These pipes are supplied with lard 

The 

pin the hole P in the 
} 


the die serve to secure the die 


oil through properly adjusted automatic pumps. 
punch is secured by a through 
shank. The holes NS in 
to the press. 

The hub G, Fig. 1, having been finished on the bulging 
die. is now ready to be perforated in the elghth-operation 
Fig. 6. The punch A is 
steel, has twenty-four 4); 
punches VY and one 2,%5-in. punch Z. 

The small punches OY are made of tool steel, 
ened. They are 
hacked by the hard plate N. 


B secured yy 


die, shown in made of cast 


in, punches O, eight °%4-in 
hard 
driven into place and have shoulders 
The punch A 
The 
in bronze bushings D seated in the cast-iron die plate KE. 
These 


made 


has guide 


pins setscrews (, guide pins work 


The die plate 2 has 33 dies pressed into place. 
correspond to the punches, The dies # and @ are 
of tool steel and hardened 

The large 


slightly tapered and pressed into place. Tl 


tool steel, hardened, 


bushing I] is made of 
ve small and 
large punches are staggered so as to use as little power 
and be as easy on the dies as possible. The large punch 
Z is made of tool steel, hardened, and is held in place 
by the serew A The 
steel and is held by the screws K that slide in the pun h 
with enough freedom to allow the stripper to disengage 
the hub from the punches, The stripper bolts J must 
be adjusted to suit the st oke of the ram. The holes M 
are for bolts to secure the die to the press hed. 
The hub //, Fig. 1, perforated, is 
trimmed on the flange and beveled, which concludes the 
This operation is performed on the ninth 


stripper J is made of machine 


having been now 

presswork, 

operation die and punch shown in Fig. 7. 
The punch holder A is made of cast iron and has a 

stud and two T-slots B to secure it to the press ram. 

The holder A is counterbored to seat the hardened tool- 

ng punch C which is 
The guide pins D, 


steel, hollow, trimming and bevel! 
held in position by the screws dD. 
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made of tool steel, hardened and ground, slide in the 
bronze bushings #2. The die plate F is of cast iron and 
seats the tool-steel trimming die G, which is held in 
place by the screws 7. 

The ring J is made of tool hardened, and is 
pressed on F. It acts as the beveling die. The last 
operation consists of drilling the small spoke holes in 
the bulged end of the hub and is done in the drill 


steel, 


press with the assistance of a jig. 


® 


Snagging Small Shells 


A simple form of cradle for holding 3-in. shells while 
snagging the end of the center plug is here shown. It 
is in service in the shop of the Dayton Pipe Coupling Co., 





SHELL-SNAGGING CRADLE 


Dayton, Ohio. By using something like this it is far 
easier to keep the wheel true, and it is not so tiring on 
the men. In handling these rough forgings the work- 
men wear heavy mittens and will grind about 200 shells 
per hour. 

ne 


Adjustable and Self-Centering 
Knurling Tool 
By JAN SPAANDER 


The knurling tool shown in the illustration consists 
of a steel handie A, in two drill Band © 
are screwed. These are connected at D by a \-in. steel 


which rods 
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A KNURLING TOOL THAT HAS PROVED ITS WORTH 
plate. This plate is screwed tightly against the shoulders 
of the 14-in. drill rods, which thus form a very rigid 
guide for the blocks F and G. These blocks are slotted 
for the 54-in. diameter hardened-steel knurls /7 and J. 
The knurls run on spindles K and ZL, threaded and should- 
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ered on one side only to give the knurls ample bearing. 
The blocks F and @ are connected by means of a y%4-in. 
right- and left-handed screw, 32 threads to the inch, 
made out of drill rod. By turning the handle V of 
screw .V, the knurls can be adjusted to suit the work 
in hand. The ends of the screw can pass freely through 
the holes in the plate D and the handle A. This allows 
the blocks to slide one-quarter inch either side along the 
guides, making the tool self-centering and assuring neat 
work, 
ae 


Miscellaneous Steel Production 


The American Iron and Steel Association has issued 
Bulletin No. 4, which gives some statistics as te the pro- 
duction of various articles of finished iron and steel that 
were not included in the previous bulletins. 

The production of tin and terne plates in 1915 was: 
Tin plates, 982,958 gross tons; terne plates, 72,978 ; total, 
1,055,936 tons, an 124,695 tons over 1914. 
Adding imports and deducting exports—which reached 
the high figure of 154,642 tons—the consumption of 
tin and terne plates in 1915 was 903,644 tons. There 
were 34 active works in 1915. Of the tin plates made 
43,172,676 Ib. were charcoal plates. 

The production of galvanized sheets in 1915 was: 
Tron, 33,729,945 l|b.; steel, 1,660,107,051; total, 1,693,- 
836,996 Ib. This is a decrease of 245,433,742 lb. from 
i914. There was a large increase in the make of sheets 
in 1915, and the decrease given was due entirely to the 
high price of zinc, which caused the use of black or 


increase of 


painted sheets in place of galvanized. 

The production of rail joints and fastenings in 1915 
was: Tron, $6,931 steel, 423,793; total, 470,- 
724 tons, an increase over 1914 of 98,182 tons. 

The production of pipes and tubes in 1915 was, in gross 
tons: Black, standard 823,767: galvanized, 280,944; 
oil-country goods, 602,920; O.D. and miscellaneous, 115,- 
113: boiler tubes, 96,930; total, 1.919.874: whereof 206,- 
713 tons were made of iron and 1,713,161 tons of steel. 
Compared with 1914, there was an increase of 181,970 
tons. The total of seamless steel tubes made in 1915 was 
139,668 gross tons, whereof 63,488 tons were hot-finished 
and 76,180 tons cold-drawn. The total increase over 
1914 was 49,073 tons. 

The make of cast-iron pipe in 1915 was, including fit- 


vross tons; 


tings, 1,214,870 gross tons, an increase of 54,090 tons 
over the previous year. 
The production and consumption of nails of all kinds 


are reported as follows, in kegs of 100 lb. each: 


1913 1914 1915 
Wire nails 13,559,727 13,132,814 14,583,026 
Cut nails 842,038 769,665 775,327 





13,902,479 15,358,: 
885.843  2'146:: 


13,016,636 13,2 


14,401,765 


Total production 
cea’ 1,062,362 


Exports 


53 








13,339,403 


1915 by 


Consumption 000 


Wire 
nails by seven. 

The production of forgings in 1915 was, in gross tons: 
Tron, 2,814; steel, 520,909 ; total, 523,723 tons, an increase 
of 182,302 tons over 1914. The production of hammered 
chareoal-iron blooms and billets in 1915 was 43,121 tons, 
whereof 42,219 tons were for the maker’s own use and 
902 tons for sale. As compared with 1914 there was an 


nails were made in 19 works and cut 


increase of 1,696 tons. 
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Control of Expense Materials 


By W. Rock woop Conovert 





SY NOPSIS—A detailed discussion of the pur- 
chase, storage, issuing and use of many supplits 
in the shop. In several Cases re asonable unit costs 
per employee of such materials are given. The 
principles laid down purpose to control the con- 
sumption of these expense articles. 





Expense materials constitute a very appreciable frac- 
tion of the factory expenditures. The subject is of 
sufficient importance to warrant a somewhat detailed dis- 
cussion. We are apt oftentimes to give more careful 
attention to productive materials and to consider this 
item of manufacturing expenses as of minor importance. 
An analysis will convince the manager in any line of busi- 
ness that the total yearly consumption of this class of 
materials deserves his serious consideration. 

In general, the main stock of expense materials should 
be kept in a central stock building, from which they can 
be drawn by the shop department foreman or separate 
departmental storerooms for redistribution to the work- 
men on the machine floors and benches. This method 
permits a more systematic handling of stocks that are 
purchased in large quantities for the purpose of securing 
advantageous prices or for other manufacturing reasons. 
Where these materials are stored in individual shops, 
valuable floor space that is needed for manufacturing 
purposes is often taken up. Better results are also ob- 
tained where the control of consumption is centralized 
under the general storekeeper of the plant. 

Among the more important items of expense materials 
vommonly used in the factory may be enumerated the 
following: Coal; fuel oil; fuel lubricating oils; 
cutting oils and compounds: naphtha or gasoline; acids 
and chemicals; cleaning compounds, soaps, etc.; cotton 
waste; compressed air; small expense tools; emery cloth 
and paper; shop boxes, barrels, bags and refuse cans; 
brooms and brushes; rope and steel slings, cables, chains, 
ete.; incandescent lamps; printed forms; office supplies 
and stationery. 

Some of the materials will not 
Among these are coal, fuel gas, fuel oil, lubricating oils 
and cutting compounds and small expense tools. 

Naphtha, a common article of consumption in factories, 
is frequently employed for cleaning castings and small 
metal parts made on the automatics and turret lathes. 
This practice is expensive, and the total amount of naph- 
tha consumed in shops producing large numbers of small 
machined parts is generally large. A good substitute for 
this method of cleaning oil from metal is found in the 
use of potash or caustic soda. A kettle of convenient 
size, into which steam can be introduced for keeping 
the solution hot, should be located in the department 
or within easy access, where the product of the auto- 
matics may be conveyed and dipped as it comes from the 
machines or before it is delivered to the stockroom or 
assembly floors. It is also a quite common practice for 
workmen in the shops to use both naphtha and kerosene 


gas; 


be discussed here. 


*Prepared for the author’s forthcoming book on “Industrial 
Economics.” Copyright, 1916, Hill Publishing Co. 


+Factory economist, General Electric Co. 


for general cleaning purposes. Unless some restrictions 
are placed upon the delivery of these materials the con- 
sumption is apt to be large. The matter is that 
requires a system of regulation so that these products 
cannot be obtained except upon the authority of the fore- 
man of the department. 

In frequent instances where the conditions of manu- 
facture require the employment of naphtha it will be 
found that equally good results may be obtained with a 
grade having a viscosity of approximately 55 deg., as 
with some of the grades of greater viscosity and highe: 


one 


cost. 


Acips, CHEMICALS, CLEANING CoMPOUNDS 


In nearly all the big industries the purchases of acids, 
chemicals and cleaning compounds usually include a more 
or less extended and varied list. Except in cases where 
a regular chemist is employed, the technical information 
possessed concerning them is venerally of a more or less 
vague and unsatisfactory character. In consequence the 
manufacturer is sometimes buying more expensive solu- 
tions than he requires for his work and not infrequently) 
employing different chemicals in various parts of his 
factory where the processes and requirements are some 
what similar and where the practice is capable of some 
degree of simplification. This condition may be due in 
part to the matter being left to the judgment and ex- 
perience of the department foremen or to individuals 
who have not given the subject the careful study that 
it deserves. Acids for dipping and cleaning processes, 
soldering acids and a variety of chemicals used in the 
preparation of metal paints, varnishes and various kinds 
of insulations and finishes all come under this head. 

Much valuable work can often be accomplished by hav- 
ing a skilled chemist conduct investigations and analyses 
from time to time in order to make substitutions that 
will effect a reduction in cost and also reduce the number 
of these items on the purchasing list. Some prepara- 
tions or solutions that the manufacturer has been led, 
from a lack of technical knowledye, to consider it nec- 
essary to purchase from recognized dealers or producers, 
often at a high cost, can either be duplicated or com- 
pounded with more or less modification in the shop and 
give equally good results. 

It is advisable to provide the storekeeper with a list of 
the names of foremen authorized to draw any of these 
materials, so that other may be 
questioned before filling and the consumption confined 
strictly to the classes of production requiring such articles, 

Cleaning compounds, soaps, etc., although not usually 
expensive in initial cost, are generally used in an extrava- 
gant and wasteful manner and should receive attention. 
Liquid soaps are less expensive than those manufactured 
in the form of bars or cakes and besides effecting an 


orders from sources 


economy in consumption are without doubt more sani- 
tary and satisfactory for general shop purposes as well 
as in the office. 

The amount of cotton waste required for cleaning ma- 
chines, tools, ete., depends largely on the nature of the 
product manufactured and the accumulation of oil, metal 
dust or other substances to be removed. There is us- 








116 AMERICAN 


ually, however, in most shops a lack of proper control 
in the use of cotton waste, and in consequence the con- 
sumption is generally far greater than conditions war- 
rant. The maintenance of machine tools in good working 
order is most important, but this can be accomplished 
without loss and extravagance if proper methods of con- 
trol are established in each department. 

A schedule showing the number of ounces per man re- 
quired weekly in each department should be placed in 
the hands of the stock keeper for the purpose of checking 
the orders given by the foremen of the several shops. 
Kach foreman should supply himself once a week with 
the amount required to keep the tools in his department 
in cleanly condition. The order placed on the stock 
keeper should call for the number of pounds required 
and should show the number of productive hands in the 
department. The total amount called for should be 
based on the number of productive employees multiplied 
by the schedule of ounces per man per week allotted to 
the department. In this manner the consumption will 
fluctuate according to productive conditions, 

This plan forms, on the average, a very satisfactory 
method of control, as any increase or decrease in the 
productive operatives of the shop naturally affects the 
amount of waste consumed. In the automatic depart- 
ment or other sections of the machine shop where more 
than one tool is operated by an individual employee the 
workman should be supplied weekly with the schedule 
allotment in ounces per man for eaeh machine, in order 
to provide for the extra amount of cleaning to be done. 


ConTROL OF SuPPLIES OF WASTE 


The foregoing schedule is for controlling the supply 
drawn weekly by the foreman from the stockroom, The 
distribution of this supply to the workmen on the shop 
floor will obviously be governed by the class of work that 
each employee is performing. The bench hand, having 
to do only with clean materials, may require little or no 
waste, while the operator on a large planer or boring 
mill or on a group of automatics must have a liberal 
supply for his needs. A schedule of four to five ounces 
per productive employee per week will be found suffi- 
clent to take care of automatic screw-machine depart- 
ments, machine shops, etc., where there is a large accum- 
ulation of oil and metal dust constantly deposited on the 
tools. Im departments devoted chietly to bench and as- 
sembly work, where there is practically little machining 
of detail parts and the processes are essentially free from 
oils or foreign matters, the schedule of consumption may 
average from one-half to one ounce per productive em- 
ployee per week. In shops where the work is of a mixed 
character two to three ounces per man weekly will be 
found ample. 

This system provides for the regular cleaning of all 
machine tools, shop cranes, hoists, ete. When new tools 
are installed or machines are taken down for repairs or 
special emergencies arise, the stock keeper should be in 
a position to supply the extra amount of cleaning mate- 
rial required. 

The use of colored waste for cleaning purposes is not 
economical in practice. Although the colored waste is 
lower in initial cost, the consumption will generally be 
found to be much greater than that of the white. There 
is a tendency among workmen to discard the darker 
material as soon as it becomes oily or partly dirty and 


MACHINIST Vol. 45, No. 10 
before its cleaning value has been fully utilized. With 
the white, under proper restrictions, a portion of the 
weekly supply is kept by the employee for wiping his 
hands, while there is always a quantity of soiled or partly 
worn waste for cleaning the more oily and dirty parts 
of the machine; and the operator soon learns not to 
discard this soiled waste until it is fully consumed, 
An inspection of the tool cabinets and bench drawers 
of the machine shep often reveals a large accumulation 
of unused waste, which the workmen have been allowed 
to draw from the stockroom without restriction or a 
proper system of regulation. Much of this finds its way 
to the refuse cans before it is litthe more than partially 
consumed, and this fact explains why some manufacturers 
find it profitable to reclaim their waste by machines for 
that purpose. With a proper system of control and dis- 
tribution the waste will be almost entirely used up by 
the workman, and the small residue consigned to the 
scrap can will not possess sufficient value to make the 


reclaiming process ah economic one, 


Economic Use or COMPRESSED AIR 


The cost of high-pressure air and the necessity for 
economy in its consumption are not generally appre- 
ciated in the shop. It is of such common use in large 
machine-building plants in connection with pneumatic 
hammers and drills and for other purposes that the work- 
man rarely stops to consider the large expense incurred 
annually in providing the supply. On account of the 
number of applications there is usually a leakage some 
where, which fails to receive attention until the loss in- 
volved is considerable. So long as there is sufficient 
pressure for the work being done, the hissing of leaky 
connections or pipes often goes on indefinitely. In some 
cases the operator will be observed cleaning the floor 
about his bench or machine with the high-pressure ait 
hose. 

The foreman of the department should give the mat- 
attention. Smaller-sized cocks and open- 
ings can often be placed on the hose and pipings and 
effect a saving in the amount consumed. All leaks in 
pipes and connections should be repaired at once when 
discovered, and not neglected until the volume of air 
escaped has caused a serious loss. Air should not be 
left at full pressure in the hose when the tools are not 
in use. The foreman should insist upon the workman’s 
closing the stop valve back of the hose whenever he leaves 
his tool to engage in other work. This practice will pre 
vent loss through any small defects or leaky spots that 
may not have been discovered. 


ter his personal 


Emery CLotu AnD Emery Paper 

Abrasive materials are frequently discarded by the 
workman before they are fully used up and a new suppl 
obtained from the stock keeper. This course results in 
a greater consumption than the conditions of production 
normally warrant. Much of this waste can be prevenied 
hy requiring the workman to bring the partly worn sheets 
to the foreman or toolroom keeper for inspection before 
his order for a fresh supply is approved. 

The trimmings or corners of emery sheets from which 
disks for the grinders have been cut may be used in the 
painting department on the finishing of iron castings. 
The coarser grades are not suitable for this purpose, 
but all the scrap from the finer grades is of value and 
can be used in this way to good advantage. 
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The equipment of boxes and other receptacles for 
storing and conveying materials in and about the shop 
represents a large item of expense. The old practice of 
piling materials in heaps on the machine and assembly 
floors, to be scattered and gathered together again and 
rehandled many times at great expense, is no longer in 
vogue in the modern well-managed shop. Nearly all 
iaterials, with the exception of large heavy castings, 
should be placed in boxes or on trays or platforms and 
conveyed with uptodate electric or elevating trucks from 
one point to another about the factory. 

It is advisable to have the equipment of boxes, whether 
of wood or metal, so constructed that several sizes may 
he shunted together and stacked in a limited space when 
not in use. Unless this is done, the floor will frequently 
be cluttered with empty boxes, and much valuable space 
needed for other purposes will be occupied, Boxes con- 
structed in this way also occupy much less space on cars 
and trucks in the return transit to departments from 
which they were originally sent containing materials. 

Metal boxes are stronger and more durable than wood 
and are more economical in the long run, The wooden 
boxes are easily splintered and broken in handling when 
heavily loaded, and once in this condition they rapidly 
find their way to the scrap heap or destructor plant. 
The supply, because of this fact, requires constant re- 
newal. Where special sizes are made for an individual 
shop, they should he marked with the building or de 
partment number in order that thev may be readily iden- 
tified and returned, 

Boxes in which incoming raw materials have been re- 
ceived should not be destroyed, as is a quite common 
practice in many shops. If in good condition these boxes 
are always valuable for storing odd lots of materials or 
for transferring articles from one point of the factory 
to another. The same is true of barrels. The heavy 
barrels in which oils or chemicals have been received are 
good receptacles for chips and turnings in the small shop 
or in the machine sections of the larger factory, where 
the accumulation is not sufficient to require steel boxes 
specially made for handling this scrap with the shop 
crane. The lighter barrels serve a good purpose in ship- 
ping scrap wire, miscellaneous metals and other mate- 
rials of little weight. Metal oil are excellent 
scrap retainers and last a long period with slight re- 


barrels 


pairs. 

There is scarcely anything in the shape of barrel or 
box coming into the factory that cannot be put into serv- 
ice, if in reasonably good condition on receipt and its 
usefulness is not destroyed in the process of unpacking. 

Bags, if in good condition, can often be returned to 
the shipper and credit therefor obtained, or they can be 
put to some valuable purpose in the shop. 

Refuse cans should always be 
metal, which increases the life of the can sufficiently to 
make up for the little additional cost. If made of No. 
16 gage material with a Yg-in. steel band around the 
top, a receptacle giving very durable service is insured. 
It is poor economy to purchase receptacles made of the 
thinner sheet metals, which are usually corrugated to 
make up the strength lost by use of these materials. They 
will not stand the rough usage of the shop and wear 


made of good strong 


out rapidly. 
There is always an opportunity to effect some saving 
in the consumption of brooms and brushes. 


The work- 
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men discard both articles before their full vatue has been 
utilized, unless some method of control is éstablished. 
The worn-out utensil should be returned to the stock 
keeper when the workman presents his order for a new 
After a little experience he will learn that a new 
cannot be obtained until the old 
for further efficient service. 


one, 
brush one 
has become unfit 

The most practical style and quality of broom will de- 
Nearly every factory has 


broom or 


pend on the work to be done. 
use for at least three styles—the coarse-fiber push broom, 


the hair broom and the common corn broom. All are 
useful in one section or another of the shop. 
Paint brushes that have become too much worn for 


the finer grades of work are still serviceable for rough 
painting, either on castings or on the various repair jobs 
about the shop departments and buildings of the plant. 
All brushes should be returned to the store keeper when 
unfit for further work, to be 
sorted, inspected and avain given out where they will 


use on a given class of 


be of service. Dust and file brushes should be controlled 
in the same manner as other expense tools and the worn 
out brush always returned to the store keeper before a 
new one is given out, 

An inspection of the list of brushes purchased will 
often the fact that the workmen 
calling for brushes of a better grade than the class of 
work to be done demands. The list should 
over from time to time and the practice as to grades 


reveal foremen or are 


be che ke 


authorized for various jobs in the shop definitely estab 
lished. 


Suines, Horring Capsies, CHaAINs 


Rope slings, chains and hoisting cables constitute a 
large item of expense in all manufacturing plants of any 
considerable proportions. The class of help usually em- 
ployed in handling these materials renders it impossible 
entirely to avoid cuts and breakages, and notwithstand- 
ine the care exercised on the the 
lj ecting the use of pals or other means of protection 


part of foreman in 


the consumption is necessarily large. The careless crane 
operator who starts and stops too quickly, lifts loads side- 
wise or runs cables up too high on the drum is sure to 
work disastrous results, while the crane follower who puts 
his hook through chain links or nevlects thoroughly to 
protect his slings from sharp edges will add his share 
to the sum total of expense and loss. 

New rope slings that have been cut can frequently he 
made into shorter lengths and save a portion of the loss, 
Steel cables that have been taken from elevators or cranes 
can, after proper tests have been applied, be converted 
into slings. They make an excellent and durable sub- 
stitute for rope, will last from eight to ten times as lony 
and unquestionably result in practical economy wherevei 
used. They are also cheaper in cost than chains, and 
on certain kinds of better Where 
chains are employed to any great extent, the labor of fre 


work pive service, 
quent welding and annealing involves a large expendi 
ture annually. The manufacturer who makes a practice 
of discarding partly worn steel crane or elevator cables 
and sending them to the scrap heap will find it to his 
advantave to have the them re 
tested and converted into slings. 
all loads will necessarily be handled with a margin of 
safety, and the fact that the cables have previously been 
little the 


evreater percentage of 


As in the case of rope, 


in use is an element of importance, if are 
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properly tested. The economy of purchasing new steel 
cable for this purpose can also hardly be questioned. 
Iron cable will be found impracticable as a substitute for 
rope slings for evident reasons. 

It is an excellent plan, where the number of elevators 
and cranes is sufficiently large, to draw all the supply 
of steel slings from this source, as far as possible, as 
this insures frequent renewal on the elevators and cranes 
and thus provides the maximum of strength and safety 
at all times. A section that is becoming slightly worn 
or cut on an elevator cable can be removed, leaving the 
remainder practically as good as new for slings. 


Care AND Use or INCANDESCENT LAMPS 


The care and use of incandescent lamps should receive 
the foreman’s attention. The careless workman repeat- 
edly breaks his lamp when working about large castings 
where it is necessary that the interior spaces be illumined 
or by leaving it lying unprotected on the bench or ma- 
chine. All lamps attached to leads should be protected 
by wire guards of a pattern that will protect the bulb 
from breakage under severe conditions. Most of the de- 
struction of lamps due to carelessness can be prevented 
by compelling the workman to return the broken stub to 
the stockroom with an order approved by the head fore- 
man of the department, before being given a new lamp. 

Even the most thoughtless workman does not like to 
have his slackness of habit in his work brought to the 
is not sufficient to 
or bosses. 


attention of the executive head. It 
have these orders approved by subforemen 
These under overseers are often not good disciplinarians 
and frequently pass orders for replacements of tools and 
materials destroyed through carelessness or incompetency 
on the part of the employee, on which some action should 
be taken. If the workman is compelled to go personally 
to the head of the department and exhibit the results 
of his destructive habits, he soon begins to mend _ his 
ways and use his tools and mate-ials with greater care. 

In electrical establishments the filaments of lamps are 
often broken by overloads when running tests, and the 
long hours in factories operating continuously overtime 
or with night shifts tend to increase the consumption. 
It is safe to assume, however, that fully 25 per cent. of 
the lamps purchased in most factories are broken from 
one unnecessary cause or another. Practically all this 
waste can be eliminated by the adoption of some method 
of protection and control. 

PRINTED Forms, OFFICE SUPPLIES AND STATIONERY 

No subject involving the minor expenditures of the 
factory is more worthy of attention than the item of 
supplies and stationery for office consumption. Waste 
and extravagance in the use of these materials are com- 
mon to nearly every office, whether state, municipal or 
industrial. In large industries the yearly cost for these 
articles often reaches a bigger sum than many of the ex- 
pense materials consumed directly within the shop. One 
reason for this is found in the employment of modern 
systems of record and accounting, requiring a multiplicity 
of printed forms and blanks of various kinds. Another 
reason, and a vital one, is lack of proper control in the 
distribution and use of such supplies. 

Correspondence paper with official printed headings is 
often taken for ordinary office-routine correspondence be- 
tween departments, and more often than otherwise the 
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full-sized official letter sheet is used for brief notes where 
a half-letter size of plain pad paper would answer the 
purpose equally well. Thoughtless clerks will be found 
doing on printed blanks the pencil figuring for which 
plain pads are provided. Expensive bindings are or. 
dered on accounting and office records, which are gener- 
ally closed with the current year and stored in the vaults. 
In many cases less expensive and durable bindings could 
be substituted to good advantage. New forms, also, are 
often devised for various sections of the office or factory 
departments, but possess little or no value and merely 
tend to increase the expenditures. In this manner there 
is set up an extravagant and expensive routine that it 
requires much patient labor eventually to break down 

It is good practice to have some competent person go 
over all printed forms periodically and eliminate those 
that are essentially alike in most details and serve sim- 
ilar purposes in different sections of the oftice or shop. 
It is a hobby with some persons to suggest new forms, 
for which they easily secure approval. The process of 
elimination needs to be a continuous one. 

Remailing envelopes are in use in many industries at 
the present time. They serve a good purpose where the 
volume of correspondence between two or more depart- 
ments is considerable, and they effect an economy in the 
consumption. 

The control of office supplies and stationery requires a 
well-established system. Numerous special so-called time- 
saving articles and devices creep into the list of pur- 
chases. Most of them serve no practical purpose, their 
employment being due chiefly to individual opinion as 
to their value. 


List OF STANDARD OFFICE SUPPLIES 


It is well to provide each office with a printed list of 
such supplies as are considered necessary, with instrue- 
tions that the items standardized must be employed in 
regular practice. This method eliminates many _pur- 
chases of unnecessary items. In addition, a printed form 
or blueprint giving a list of the various principal office 
supplies in common use and having a column for the 
months of the year, together with spaces under each 
caption in which to enter the number of any given item 
withdrawn during the month, should be placed in each 
office. The employee’s name should be entered in the 
upper right corner of the sheet and a sufficient number 
of sheets provided to cover all the clerks of the depart- 
ment. It is well to place the forms in a substantial 
binder, as this record will be in frequent use throughout 
the year and should be inspected from time to time by 
the executive head of the department. When an em- 
ployee draws any of the items of supplies, the person 
in charge of the stock in the department makes an entry 
(a simple dot being all that is necessary) in the proper 
column opposite the month in which the article was with- 
drawn. At the end of the month each sheet shows the 
number or amount of each kind of supply used by the 
employee whose name it bears. 

The clericai labor necessary*to maintain the record is 
negligible, while much value lies in the moral effect 
of its publicity. The wasteful clerk soon learns from his 
foreman that he is using a far greater amount of supplies 
monthly than his fellow-workmen on the same or sim- 
ilar classes of work. His knowledge that the record is 
constantly being inspected by his chief acts automatically 
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us a restraint upon his wastefulness. A noticeable re- 
duction in the total consumption of these materials in 
the department immediately begins, which in the final 
analysis will usually not be less than 25 per cent. of the 
original purchases. 

The cost of office supplies and stationery per employee 
should be compiled monthly or for longer periods. This 
record will serve a valuable purpose in checking waste. 
In commercial, accounting and production offices the cost 
per employee per month (excluding printed forms) 
should not exceed $1.50 under average normal conditions ; 
and in general, it should be lower than this figure. In 
shop department offices supplies are needed by the fore- 
man and his assistants in addition to those regularly 
doing clerical work. In these offices the average cost may 
reach 65c. per employee per month. In frequent instances 
it will not exceed 40 to 50c. per employee, depending to 
some degree on the conditions of manufacture and the 
amount of clerical routine that has been built up. 

The main stocks of office supplies should be kept in a 
central stockroom, only small stocks being kept in in- 
dividual offices or departments. This is true, also, in 
reference to printed forms in general use in the shop. 
If these forms are kept in any quantity in individual 
offices, large accumulations will usually be found on hand 
when the forms are changed and the present stocks are 
set aside. There is always a tendency to order larger 
quantities of both printed forms and supplies than are 
required for present needs, and it is therefore advisable 
to concentrate the stocks in one stockroom under one 
controlling head. 


TELEGRAM, TELEPHONE AND Express CHARGES 


Unless proper check and censorship are kept on the 


telegram, telephone and express charges, the expenditures 
mount up to a large sum during the year. There is 
always a tendency on the part'of customers to demand 
answers by wire or phone to communications regarding 
requisitions which in many instances are relatively un- 
important and where an answer by letter would reach 
the customer within a few hours. Often these telegrams 
come to the local factory during the middle or latter 
part of the day and involve some little time to look up 
the necessary data for reply. It usually follows in these 
cases that the message to the customer is not sent out 
until toward the close of office hours and therefore is 
not delivered at his place of business until the following 
day. Within reasonable limits of distance a reply by 
letter, promptly mailed, would reach its destination and 
be placed in his hands at about the same time. 

The answering of these communications by telegraph 
or telephone should not be left to the discretion of clerks, 
but should be referred to the executive head of the de- 
partment for approval. This practice will eliminate a 
considerable percentage of the expense. 

In like manner the ordering of raw materials from 
outside producers by telegraph and telephone and _re- 
quests to hurry materials, as well as requests to ship 
by express, should be censored by some person competent 
to judge of the urgency of each individual case. It will 


very frequently be found that the necessity for these 
expenditures lies in the fact that the orders for raw 
materials have not been promptly placed, due to one 
The responsibility for delay may lie 


cause or another. 
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in the engineering, commercial or production offices, but 
it frequently develops that the reason for the delay is 
without valid excuse. 

It is good practice to have regular monthly reports of 
these charges prepared and submitted to the proper 
executive heads for their investigation. This form of pub- 
licity will, in general, have a salutary effect in reducing 
the total amount expended. 


MonTuiy Reports or Expense MATERIALS 


Regular monthly reports of the various expense mate- 
rials delivered to the several shop departments should 
be issued by the central storekeeper. These reports 
should be forwarded to the department of economy or 
in the case of small factories to the superintendent for 
investigation and criticism. Each foreman should be 
furnished with copies of the record of materials drawn for 
consumption in his shop. This keeps him posted each 
month on the amount of these materials his men are 
using. 

An investigation into the quantity of any given expense 
material, such as cotton waste, lubricating oils, ete., con- 
sumed in one department as compared with another will 
reveal the fact that the amount consumed per employee 
on similar classes of work or under similar conditions 
is far greater in one instance than in the other. State- 
ments issued at frequent intervals showing the compara- 
tive rate of consumption in the various departments will 
invariably result in more economic practices in those 
departments which show high. When a proper basis of 
distribution is established, the foreman will draw from 
the general storehouse or the departmental stockroom a 
supply commensurate with and governed by the manufac 
turing conditions and the number of productive employees 
under his charge. His organization record, which in 
addition to expense employees also shows the total num 
ber of productive employees from month to month, fur 
nishes him with a ready reference in placing orders with 
the stock keeper for the stock of certain kinds of supplies 
for his department. 

The value of publicity in all matters of economy can 
not be too strongly emphasized. As soon as a foreman 
learns that the operating expenses of his shop are being 
regularly scrutinized and compared with those of other 
shops doing similar classes of productive work, he is in- 
stigated to take a personal interest in the economic con 
duct of his department. He will begin to study into 
matters more deeply than he has previously been accus- 
tomed to do. 
and explanation, he can extend this influence among all 


In the same way, with careful teaching 


his employees, thus giving them an intelligent under- 
standing of the importance of practicing economy in the 
regular performance of their tasks. The result will be 
a higher degree of efficiency throughout the factory as a 
whole. 

Complete lists of all 
should be prepared at least once a year. 
of quantity, cost and purpose to which each class of 
material is devoted will be found of great advantage. 
Such analyses often develop the fact that substitutions 
can in many instances be made or materials of lower cost 


materials 
An analysis 


expense purchased 


be more generally adopted, while the use of some that 
have been considered by the foreman as necessary in his 
work may be discontinued. 
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Gages and Other Details of 
Fuse Work 


Every factory work or 
similar product is deeply interested in the question of 
gages. This matter closely tied up with the 
acceptance of the output that it becomes doubly im- 
portant, not only to have the work fit the gages used, 
but to be sure that these gages correspond with the gages 
the articles will be finally inspected. The 
situation is not all that can be desired in 


engaged on fuse making a 


is so 


by which 
master-gage 
instances. 


some 
Plug and ring gages soon wear when they are being 
used on thousands of pieces, even of such materials 
bronze and aluminum. Plug gages can be made of extra 
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RING AND PLUG GAGES 


length and the end cut off as it wears down. With the 
ring gage, the wear takes place at the outer end and in the 
case of the solid gage destroys its usefulness. An adjusta- 
ble ring thread gage is sometimes restored to usefulness 


by making a short bronze lap, as shown in Fig. 1, and 
lapping the central portion of the gage to the same size 


closing the whole gage to the proper size. 

For gaging internal threads the form of fluted gage 
‘een in Fig. 2 has been found useful in many cases. It is 
made with a long threaded portion, so that the end may be 
cut off as it wears, the same as in the regular plug 
gage. The flutes, however, enable the stop collar to be 
accurately located for depth, serving the double purpose 
diameter and the length of the threaded 
distance between the inner and the outer 


as the end, 


if gaging the 
portion, or the 
shoulders. 

Objections may be 
the long gage in hardening: but when we remember that 
only a short portion of it is being used for gaging 
purposes, it will be seen that this becomes negligible, 
just as in the case of a short plug. 

Many have found carbon drills best 
for all work below 4% in. In other words, the carbon 
drills will stand any speed that can be given them up 


to 4 in. in diameter. As most of the fuse 


made to the possible warping of 


shops seem to 


work is 
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bronze or aluminum, there has been no difficulty in 
securing excellent results from the small carbon drills. 
One of the difficult pieces is the long hole in the graze 


pellet. This is only 0.05 in. in diameter and about 
114 in. long. After trying elaborate fixtures, these holes 


are now being drilled in a simple jig that starts the 
drill central with the stem and allows the pellet to be 
held principally in-the fingers during the drilling. 

This method enables the operator to revolve the pellet 
during the drilling operation and to feel any tendency 
to catch. In this way it removes the likelihood of drill 
breakage and also insures high production. The length 


of the hole being so long in comparison with the drill 


«diameter makes it necessary to clear the chips by removing 


the drill frequently, sometimes 15 to 20 times during 
the drilling of one hole. In spite of this an expert 
operator will drill from 60 to 100 of these holes per 


hour. 


in most cases the use of wholly automatie screw 
machines’ has been found inadvisable, owing to the 
‘ \tremely close shoulder limits of the fuse bodies. They 


roughed out on the automatics 


are In most cases being 
and finished on hand screw machines. Extreme care 
in tooling makes it possible to do this work on the 


automatics, but it is not usually considered advisable 


to do so. 


One of the great drawbacks in some instances is the 
unfortunate fact that machines built during the last year 
have often been so much out of line that they could 


not be depended on for accurate work until the spindle 
hearing had been properly scraped in and lined up. This 
failing has been all too common and has caused much 
delay in beginning to make suitable deliveries on fuses. 


“a 


A Shell Conveyor 


In the plant of the Dayton Pipe Coupling Co., Dayton, 
Ohio, a long sloping trough is placed between the rows 
lathes as shown at A. When an operator completes 











CONVEYOR 


SHELL TROUGH 
his work on a 3-in. shell he places it in the trough from 
where it rolls down opposite the machine where the next 
operation is to be done. The last operator lets it roll 
on down to the inspector’s bench shown in the foreground. 
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Making the British Time Fuse 
Mark 80-44--IT 


By Frep H. CoLvin 





finally being used. The first is very ingeniously designed, 




















SY NOPSIS—The remaining operations are laken on the body A, which holds the fuse body and carries th 
up in this installment of the series and deal prin- drilling bushing //. This body is fastened to the base 
cipally with the tools and gages used on the body by the serews shown. Uprights ( and D slide in the 
and graduated ring. Some of the work is of an base beneath the bodv: under control of the wire 
extremely refined nature and the tools developed to aces’ 
insure the necessary accuracy and high rate of pro- »0.3/%. |22007 
. : . 4 A 
duction are noteworthy. r =, : | | 
? = | 
. . . . a @ | ° 
Details of the graduated ring are shown in Fig. 13 S & 
° ° > . e & e " Ss | 
while the casting and the rough-turned ring appear in —e Bap ~ Ss 
- one . . — " . m . 
Fig. 12. The ring is finished after being screwed on the N 6 
body. The tools for making the ring are illustrated in v ’ 
Fig. 11. Screwing the ring in place forms the eleventh H oy Jz 38 ; 
° ° + ° ° ° - An . ’ 
operation, the ring and body being considered as one piece. Lr . Groove, 003 Wider 4 ~~" 
. ; ite : i tel Se 2 Deep 0062 > - 
After the graduated ring has been screwed solidly into we > 
place, the next two steps are the drilling and tapping for FIG. 12. RING CASTING AND ROUGH-TURNED RING 
” Pad 
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FIG. 11 TOOLS FOR MAKING THE GRADUATED RING PRODUCTION, 30 PER HR 
A, first cutter for boring rings; B, finishing reamer: C and D. new forms of boring tools for rings; EF, tap for graduating 
ring; F, reamer for graduating ring; G, chasing tool for graduating ring; H, thread diameter inside graduated ring 
the threaded plug which keeps the ring from turning. rope # and the spring F. This spring tends to pull th 
Figs. 14 and 15 are of interest as comparing the upright in the direction of the arrow, and when allowed 
drilling jig originally cle signed and the one which Is to do so moves the upright D away from the fuse body and 





*Previous installment appeared on page 367 the ejector G pushes it out so as to be readily removed 
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This leaves the jig clear, ready for another body to be 
put in place. The rope F# is connected with a foot treadle 


which is then pressed by the operator. This compresses 


the spring F and holds the body in place the jig by 
means of the upright D. 
While this is very cleverly designed and worked as 


planned, it has been found more satisfactory on the small 


‘ 
Recessed and go? 
Colored Red’, * 









= 2e2+0008" > 


t a’ \ 
. ag eS a. A 
s Ho oe 5 “\ ot 
is a2 Z 2 ot 
Y . 
z 















> 
r 4 as 03" 
<a. > 256 +0008" > Widex 00/5 Deep 
8 
?> 
bes 
4 
Ss 
0/25 Diam, dd Thids 
per inch, RH, 
\ Whitworth 
VID 
$5050" 34. he */3*50'50 
3e22 “ae +70" »2 72a 
10°2'20'ti0! fev 25 
i 2/18 "0005" 





DETAIL 


RING IN 


FIG. 138. TH GRADUATED 
machines employed for drilling this hole to use a simpler 
form of jig, as shown in Fig. 15. This consists simply 
of a square body into which the fuse body is drawn by 
means of a nut on the small end of the stem, and the hole 
drilled in the regular It is simply one of the 
many cases where extreme simplicity 


has proved best in the long run. An 


way. 





interesting feature of the jigs for 
holding the fuse body for drilling is 
the use of hardened steel pins for 
locating the body from the serrated 
platform. Four pins are used, these 
being assembled in position. These 2 


do not retain chips and make it easier 
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FIG. 16. TURNING OUTSIDE OF RING, PRODUCTION, 
30 PER HR. 
A, circular forming tool for graduated ring; B, angle gage: 





A. 











to keep the jig in working condition. 
The tapping is done without a fixture 
by means of a small friction tapper 


built by the Rickert-Shafer Co., of 
Erie, Penn. After the tapping, 
threaded brass rods are screwed 


through the ring into the body and 
twisted off. The body then 


hand screw machine or bench lathe, 


goes to 


the case may be, and has the out- 
side of the ring turned in 
14, by the tool shown in 
Next comes the facing of 
side of the brass rings, Fig. 
ing the tool and gages used in connec- 
tion with this, operation 15. This is 
done on a hand screw machine and 
one of the particular jobs in making 


operation 
Fig. 16. 
the 
17 show- 


under 


FIG. 18. 


A, holder for 
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FIXTURE, TOOLS 


from magazine hole; 


Cc, low 





diameter of 
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and platform 
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brass collar; C, 


FIG. 17. TOOLS AND GAGES FOR FACING UNDER SIDE 
OF RING 
facing tool for under side of ring; B, depth of recess under 


diameter and shape of recess 
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FOR MILLING KEY SLOTS 


PRODUCTION, 100 PER HR. 


milling ring; B, routing cutter 
D, depth of key slot; E, 


slot; C, position of key slot 


for key 
length of key slot 
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FIGS. 14 AND 1§, OLD AND NEW TYPES OF JIGS FOR DRILLING LOCKING SCREW HOLE 
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FIG. 22. JIGS AND GAGES FOR DRILLING FLASH HOLE PRODUCTION, 100 PER HR 
A, jie for flash hole: B, diameter of flash hole in stem: C, position of flash hole in stem 
the fuse. Fig. 18 shows the fixture, the routing tool miller, as shown in operation 17. The milling cutter 
and the gages used in milling the key slot in the ring, as and gages for this are illustrated in Fig. 19. These 


shown in operation 16. This is later used in determining 
the position of the hole through the platform which 
connects with the magazine inside the large end of the 
body. 

The recess in the stem, which later forms the connect- 
ing passage with the flash hole, is cut in a Burke hand 


recesses are cut very rapidly and, in common with all 
operations which follow operation 16, the body is posi- 
tioned by the key slot already mentioned. This is par 
ticularly true in operation 18, in which the platform hole 
is drilled in the jig shown in Fig. 20. As can be seen, 


the center line of the hole is 4 deg. 2 min. 30 sec. from 
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the center of the key slot. 
the same figure. 


Drilling the hole through from the side of the plat- 
form hole to the magazine is done in operation 19 and in 
Originally, a spring con- 
trol sliding fixture similar to that shown in Fig. 14 was 


the fixture shown in Fig. 21. 
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Work Holder for Burring Disks 
By Ear. F. Birpsau. 


In the course of a season’s work T have a large numbe1 
of notched disks to file and finish with emery cloth. 1 








FIG. 24. TOOLS AND GAGES FOR 
A, necking tool for stem; B 


NECKING THE STEM 
diameter of recess behind thread 




















FIG. 23. GAGES FOR GRADUATION OF RING on stem 
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FIG PUNCH AND GAGE FOR BASE LINE 
designed for this work. In common with the other, was at a loss for a suitable holder until L hit upon the 


however, it was found that the simpler form of jig here 
shown was best adapted for the machines and the oper- 
ators by which this work was performed. 
also shown in the same figure. 

The flash hole, which is drilled through the stem o! 
the body into the recess shown in Fig. 16, constitutes 
operation 19. The fixture and gages for this are shown 
in Fig. 22, these being very similar to those for the 
magazine hole. It will be noted 
tures that four small hardened and ground pins are 
used for locating the fuse body endwise. These come in 
contact with the serrations on the upper side of the plat- 
form and inside the raised ring on the outer diameter. 

Next comes the graduating of the ring on a rolling 
machine built by Noble & Westbrook. This is divided 
into two suboperations—the first rolling in the gradua- 
tions and the second rolling the numerals in their proper 
position. In both of these suboperations the key slot 
previously referred to serves to locate the graduations in 
their proper position on the ring. 
Fig 23. 

Operation 22 consists of necking behind the thread on 
the end of the stem. For this purpose the form of scis- 
sors tool, as it is called, shown in Fig. 24 is used, together 
with the gages shown in the same group. 

The final operation on the body consists of marking 
the base line. This is done by the punch shown in Fig. 
25 and is inspected by the gage shown in the same figure. 


The vaves are 


in several of these fix- 


The gage is shown in 


device illustrated. 

The shank J is held in the vise. A disk A is placed 
on the plug G. The pawl C enters a notch and holds 
the work by pressure of the spring F. The pawl fulerums 
on the capscrew D and has a handle // to swing it easily. 
When one section in the 


is finished, the work is moved 
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THE HOLDING FIXTURE 


direction shown by the arrow. ‘This lifts the pawl, and 
it snaps into the next notch. A this 
device would be satisfactory for burring gears or pinions. 
The tension of the spring can be changed by entering 
the end in the different holes £. 


modification of 
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Indicator for Irregular 
Planer Work 


By T. J. CONNINGTON 


Having a number of pieces of various shapes and radii 
to plane, I constructed an indicator as shown. I have 
never seen, nor read of, one like it, but I found it practical 
anel accurate. 

The sheet-zinec templet A is filed to suit the work 
required and clamped to the crossrail of the planer. The 
bar B is of steel 134x14 in. by 12 in. long, bent at right 
angles 414 in. from the end (measurement from crossrail 
to the face of the tool block). The piece of sheet steel C 
is wy in. thick, with 14x¥y-in. slot, and has a ;-in. hole 
fora stud. The part D is of sheet steel ,'5 in. thick, bent 
at right angles to fasten on the button £, filed at the other 
end to pass freely through the slot in C and pivoted on the 
j;-in. stud D1. The button F is of tool steel, 3 in. in 
diameter, 34 in. long and is fastened with screws to D. 

The part F is made of sheet steel 1¢ in. thick, riveted 
on B with a slot cut to hold the adjustable zero mark F'1. 
The part G is an extension bolted to B with a 1%-in. bolt, 
which makes the indicator easy to adjust. 

The indicator is fastened under the bolt on 
block and adjusted so that the button F is on the center 
of the templet A, which will be shown when the pointer 


the tool 


Too! Block 
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giving time for the operator to raise or lower the tool 
the proper distance to bring the pointer D back to zero. 

The button moving on the curved templet multiplies 
50 times at Fl and shows clearly how much the tool 
should be raised or lowered to make it cut the same as 
the templet. 

The button should be made long enough so that the 
will be sufficiently heavy to keep it in light 
The part D is filed to a knife- 


pointer ( 
contact with the templet. 
edge at the slot. 


— 
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The Effect of Manganese on the corrosion of steel has re- 
cently been investigated by Sir Robert Hadfield and J. Newton 
Friend, and the results were reported in a paper read at the 
recent meeting of the Iron and Steel Institute. A number of 
previous investigators reached the conclusion that it is the 
manganese in steel, introduced in the process of manufacture, 
that is largely responsible for the rapid rate of corrosion of 
much of the present-day steel. The most notable statement to 
this effect was the paper published by Cushman in 1905, when 
he connected with the Department of Agriculture. The 
series of tests carried on by Hadfield and Friend included also 
the effect of increasing percentages of carbon on the rate of 
corrosion. It was found that the addition of carbon from 0.03 
to 1.63°; to pure iron containing less than 0.2% of manganese 
produced a steadily increasing rate of corrosion as the carbon 
increased. These tests were made with specimens immersed 
both in fresh water and in sea water. When the metal was 
immersed in dilute sulphuric acid, there was a rapid increase 
increased 


was 
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in the rate of corrosion as the quantity of carbon 
until a maximum was reached at 0.8% carbon. Tests were 
then made on similar steels containing 0.7% of manganese. 
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DETAILS OF INDICATOR ESPECIALLY 


at Fl is at the highest point. The planer tool should 
have the same radius as the button F and be adjusted 
in the tool block to the same relative position on the 
job as the button is on the templet. 

The head is then moved to the edge of the job and the 
cut started in the usual way. The indicator is tapped 
up or down in order to bring the pointer at F'1 to zero. 
The planer is made to feed at the start of the return stroke, 


DESIGNED 





PLANER WORE 


FOR IRREGULAR 


increased corrosion when the 
and salt water, until the 
carbon content reached 0.4 to 0.5%. From this point upward 
the manganese affords a slight protection. When the steel 
was immersed in dilute sulphuric acid, however, the specimens 
the high percentage of manganese showed an 
increased corrosion. Steels were then tested in 
manganese content had been increased to 2% and 
upward. These specimens showed greatly decreased corro- 
dibility in neutral solution, but the corrosion in dilute sul- 
phuric acid was greatly enhanced. 


The 
metal 


result was a very slightly 


was immersed in both fresh 


containing 
enormously 
which the 
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Letters from Practical Men 


Air-Operated Clutch Shipper 

The illustration shows an air cylinder for operating the 
clutch shipper on a 4.5-in. shell-band turning lathe. These 
lathes will machine the copper band in less than 45 see., 
so that unless some power arrangement is used to start 
and stop the lathe, the operator soon becomes tired out 
pulling the shipper bar back and forth, which reduces the 
output considerably. It takes about 20 hp. to drive these 
machines and the pull required to move the shipper is 
correspondingly great. 

The cylinder A is made of 2-in. brass pipe having a 
union threaded on each end. A joint B is screwed in at 











ATR-OPERATED CLUTCH SHIPPER 


the column end, and a stuffing-box ( at the other end of 
the pipe. 

The piston D is a piece of round steel turned an easy 
fit for the pipe and having a groove for the packing. 
The piston rod £ is a piece of *4-in. cold-rolled steel 
screwed into the piston and fitted at the other end with a 
yoke F to take the shipper bar. 

The joint B swivels on a pin in the clamp @ on the col- 
umn. This column is fitted with flanges top and bottom 
to bolt securely to the floor of the shop and the beams 
above. 

The two pieces of hose are run to an air-operating valve 
which is made by the Manufacturers Equipment Co. and is 
of the kind supplied to operate double-action air chucks. 
This valve by a movement of the lever admits air to either 
end of the cylinder as desired, at the same time opening 
the opposite end of the cylinder to exhaust. 

The operating valve can be fastened anywhere on the 
lathe convenient to the operator, and by having the chuck 
operated by an air cylinder too, the time occupied in 
putting a shell into the machine, chucking it and starting 
the lathe is reduced to an absolute minimum and the 
operator saved considerable muscular exertion. 

The machine on which we are using this equipment is 
driven by a 20-in. expanding clutch of our own make, 
running on the lineshaft with a pulley 30 in. in diameter 
by 10 in., the face keyed to the clutch. The lathe spindle 
has a 15-in. pulley and we use a 9-in. belt, running the 
machine at 220 r.p.m. 
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We can turn a shell band in 45 sec. from floor to floor, 
but it appears to be physically impossible for a man to 
keep up this rate for long. We can get 325 shells per 
shift, which is about as many as the average man can 
handle per day and keep his tools, ete., in condition. 

We find that with 90 Tb. air pressure the air shippe 
is too quick, and have fitted a valve in the air-supply 
line to throttle down the pressure, 


Nova Scotia, Canada. Joun S. Warts. 
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Convenient Cutting-Off Tool 


Having to cut off a great many short lengths of small 
rod and tubing in both iron and brass ranging from 4 to 
1% in. in diameter and from 1 to 5 in. in length, | 
deemed it inadvisable to tie up the lathe with such seem 
ingly insignificant duty. Consequently, IT made the at- 
tachment here described and found it highly satisfactory 
and convenient. 

By using the hollow-spindle speed lathe T could mount 
an entire mill length of the stock, allowing several feet 
to project at each chucking; or by first sawing off lengths 
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A CONVENIENT CUTTING-OFF TOOL 


that would just clear the floor IT could use the drill press. 
I have also made an ordinary fan motor serve by mount- 
ing a small drill chuck in place of the fan blades. 

The tool consists of a piece of Y4x1-in, machine steel A 
tapped 14-20 threads at B. A 1%-in. hole is drilled at C, 
and a piece of 3¢-in. round iron about 6 in, long is screwed 
in at D for a handle. 

A piece of 34x1-in. steel F is cut out to fit over A as 
shown, with a body screw F forming a hinge. A square 
hole @ carries a short piece of 14-in. square tool steel //, 
ground for a cutter with the cutting edge slightly oblique. 
This is held in position by the %4-in. setserew 7, which 
permits adjustment of the cutter in or out according to 
the diameter of the stock. A piece of 3¢-in. round iron 
is also inserted in Z for a handle. Hardened-steel bush- 
ings like J, bored to fit the various diameters of the stock, 
were used in the 14-in. hole A and held by a small set- 
screw. 

In operation the revolving stock was passed through 
the bushing until it brought up against the adjustable 








128 AMERICAN 
stop K. The handles were then squeezed together, bring- 


ing the cutter against the work. The pressure required 
on the handles is slight, and the time for the operation a 
matter of a few seconds only, the projecting point of the 
cutter cleanly removing the piece without leaving any 
burr. A slight side pressure toward the remaining stock 
faces off the burr that has a tendency to remain there. 
Newark, N. J. WALKER S. Quimby. 
Improved Hermaphrodite 
Caliper 
The hermaphrodite shown in the sketch is an improve- 
ment over that most commonly used, owing to the extra 
hearing point the function of which can be plainly seen. 
When laying off a line with a hermaphrodite not possessing 
this extra point, the seriber point of the tool will mark 





IMPROVED HERMAMHRODITE CALIPER 


off a line varying in distance from the edge of the piece, 
in accordance with the varying of the contact point in rela- 
tion to the top of the piece. In using the improved her- 
inaphrodite the extra contact bearing upon the top of the 
piece keeps the other contact point always the same dis- 
tance from the top edge of the work. Therefore the line 
is more apt to be parallel to the edge of the piece. 
Newark, N. J. Gustave A. REMACLE. 
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Surface-Grinder Angle Pilate 


It is generally conceded that disk grinding, wherever 
practicable, saves a considerable amount of time and 


labor. Herewith is described a simple and inexpensive 


T 








GRINDER 


SURFACE 


FOR 


PLATE 


ANGLE 
attachment for second-operation work, used for facing 
pieces in which» a hole has previously been reamed. 
The body of the fixture is an angle plate A, which is 
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bolted to the regular work table and located by the tongue 
G, fitting the regular slot. The vertical T-slot 7 ex- 
tends the full length of the face and carries the square 
nut HH, of steel, which is threaded to fit the shank of 
the supporting flange 8. This flange is turned, with the 
pin P, from round steel stock, having two flats for tight- 
ening in place, and casehardened. The work is slipped 
over the pin P, which is slightly undersize and ;'g shorter 
than the overall of the piece, and fed against the wheel. 
As most surface grinders are provided with micrometer 
stop, it is possible to work to fairly close limits. 

The flanges may be made with )'n diameters from 
14 in. up, in as many diameters as necessary. It will 
be noticed that there is a slight boss back of the pin to 
square the work; the pin also has a dirt groove, which 
is essential for accurate duplication of work. 

In my experience this attachment has not only saved 
much time, but has done away with a great deal of ex- 
pense for counterbores, facers and _ pilots. 


Charles City, Lowa. H. B. McCray. 
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Automatic Grinder Shut-Off 


Nearly every machine-shop foreman knows that the or- 
dinary shop grinder is one of the most troublesome ma- 
chines about his plant. A new wheel will be used only a 
short time before it requires dressing; and if this is not 
done promptly and periodically, the wheel will soon be 
sufficiently out of balance to cause it to vibrate badly. 
making it difficult to perform a neat job with it. Bear- 
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AUTOMATC GRINDER SHUT-OFF 


ings are also a source of trouble, as they run at high speed, 
and grit and dirt will get into them in spite of all pre- 
cautions that may be taken. 

When these grinders serve for the usual run of odd jobs 
in the average machine shop, the tool is working under a 
handicap, as it is used by everybody and no one is respon- 
sible for its condition. The result is frequent stops for 
repairs. 

An analysis of conditions where this sort of trouble ex- 
isted developed that the grinder was needed many times 
a day by the various workers, but for only a few minutes 
at each operation. The total time of actual use of the ma- 
chine did not exceed two hours out of ten. It therefore 
seemed advisable to have the grinder stopped and started 
for each particular job. 

As this grinder was driven by an individual motor, con- 
trolled by an ordinary starter, this plan was easy of 


accomplishment. An insulated block A, shown in the 
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sketch, was attached to the frame of the machine. To this 
block were attached two strips of metal B and C. Wires 
were run from each of these strips to the release magnet 
on the starter and secured under the screw heads on the 
starter front. 

A foot pedal was arranged with a spring, so that when 
in its normal position a strip of metal D mounted on an 
insulated block F and affixed to it would be held in contact 
with the other two contacts. To start the grinder, the 
operator first steps on the foot pedal, which relieves the 
short-circuit on the release magnet, then starts the motor 
in the usual manner. 

When he is through with the machine, removing his 
foot from the pedal causes the latter to assume its normal 
position, short-circuiting the release-magnet circuit, which 
causes the starter arm to return to the “Off” position, 
thus stopping the motor. 

This arrangement has been in use four years, and the 
machine has been repaired only three times during this 
period, whereas before this equipment was installed the 
machine needed overhauling about once a month. 

Madison, Wis. F. S$. CULVER. 
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Grinding Small Holes on 
the Bench Lathe 


Grinding very small holes with the bench-lathe grinder 
and diamond-charged laps is, to say the least, a monot- 
onous job. The following scheme was worked out to 
relieve the monotony. Being successful, it allows time 
to work on something more interesting. 

The drawing shows a simple and effective method of 
causing a grinder spindle, of the type shown, to move 
back and forth on short holes; that is, where the travel 


does not go beyond about % in. 
Referring to the drawing, A is the grinder frame, / 
the spindle, and C the belt pulley. 


At D is a loose washer 
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FEED FOR BENCH-LATHE GRINDING 
ATTACHMENT 


AUTOMATIC 


of hard rubber, which is held in the fingers ordinarily 
and used to push the spindle back and forth, while £ 
is a screw for holding it in place. A small coil spring 
F is bent as shown and held in a drill chuck in the lathe 
tailstock. 

In operation the device works as follows: The screw 
head E has had notches ground in it on the emery wheel 
somewhat in the shape indicated. Then, by adjusting 
either the pulley on the grinder spindle or the pulley 
on the countershaft, the pull of the belt has been ar- 
ranged so that the spindle when in motion will have a 
tendency to just throw back against the spring which is 
held in the drill chuck. Revolving as it does at a rapid 
rate of speed, about 25,000 r.p.m., the notches in the 


t 


wheel it automatically shuts off. 
to make, and it can be applied to small shops as well as 
to large ones. 


hour. 
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screw striking on the end of the spring cause it to kick 
the spindle in such a manner as will make it move back 
and forth. 

This motion is about what one would give it by hand, 
not as might be expected a bounding back and forth in 
rapid succession; that is, it will be if the belt pull is 
balanced properly. This of course can 
mined by experiment. 

For grinding longer holes than those mentioned, one 
could make up an arrangement similar to the bobbin- 
winding device that is seen on some styles of sewing ma 
chines, netably the Singer. This consists of a worm 
and worm gear of simple construction and a heart-shaped 
cam that operates a lever back and forth. While this 
device has not been tried by me, I have seen it in use 
by toolmakers in the Howard and Waltham watch-factor\ 
toolrooms and know it . 

Jersey City, N. J. 


soon be deter- 


to be a success, 


DONALD BAKER. 


Automatic Shutoff for 
Tool Grinders 


A practice among workmen who have to do their own 
grinding of tools and drills is to walk away from the 
emery wheel, leaving it running. In a short time the 
bearings of the wheel are worn out. 

The accompanying illustration shows a good device for 
overcoming this habit, and it is not expensive to install. 
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AUTOMATIC BELT SHIFTER FOR TOOL GRINDER 


The toggle links A are fastened in the center with the 
connecting-rod B, which is connected +o the treadle (C. 
A spring D draws the shifter rod back, and a spring F 
helps lift the weight of the treadle. 

For grinding, the operator must place his foot on 
the treadle and hold it there until the vrinding is com- 
pleted. Immediately upon his departure from the emery 


This device is simple 


CHARLES E. HENDRICKs. 
Flint, Mich. 
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Centering Machine for 
Shell Blanks 


The illustration shows a machine for testing and cen- 
It has a capacity of 100 she!ls pel 
The operator soon becomes proficient enough to 
detect at a glance any shell that will’ not clean up on 
the outside and thus returns it to the forgers. 


ering shell blanks. 
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The machine is driven from a countershaft. The 8- 
in. pulley B on the main spindle should run 150 and the 
5-in. pulley C 300, both in the same direction. The 
gearing causes the drill spindle to rotate in the opposite 
direction to the work, insuring a center true with the 
hole in the work. 

The drill spindle is splined to a sleeve running in 
a brass bush. The spur gear is keyed to the sleeve and 
is driven by a similar gear integral with the pulley C. 
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SHELL-TESTING AND CENTERING MACHINE 











The inner spindle and tapered mandrel are both hollow, 
to admit the knock-out rod. The lever A is thrown up 
out of the way when replacing shells, the lever being 
counterbalanced by a spring, from above to keep it up. 
The casting carrying the main spindle and the one 
carrying the lever spindle are similar. So far as I 
know, this is the most rapid and satisfactory method of 
testing and centering shell blanks. H. P. Hoag. 
Brantford, Canada. 
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Turning Integral Wristpins 
om a Shaper 


To finish on the lathe a crankpin that is solid with the 
crosshead, of the type shown, is tedious and tiresome and 
I therefore decided to do the job on an 


requires two men. 
Two centers were set crosswise and 


old crank shaper. 

















» S 
¢ > ° 
Y [> KS A 
5 > 
Crank PF , “eg ser 
f ‘ 2 HI ya 
J In® i} 
Conne g Rod | | &) 


TURNING INTEGRAL WRISTPINS ON A SHAPER 
square to the shaper head. Then the connecting-rod that 
drives the head was removed, and the gibs were tightened. 
The work, on an arbor that has a lever on one end, was 
The lever is connected to 
the gear wheel by the connecting-rod shown. The amount 
of travel is regulated by setting the shaper crankpin toward 
The crossfeed is used 


inserted between the centers. 


or from the center of the wheel. 


to move the tool. The part is finished with the index 


heads in line with the ram. 
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I cut the time in half by this method, and I believe 
this idea could be used on lots of work that has only part 
of a circle to be finished. Kart Fennel. 

Davenport, Towa. 

| We have done this work years ago by using two lathes 
set parallel. A pin in the faceplate of one lathe acts aa 
a crankpin. A connecting-rod from this to a pin on the 
large faceplate of the lathe used for the actual turning 
gives the spindle of this lathe an oscillating motion. The 
stroke, or amount of oscillation, is changed by adjusting 
the pins.—Editor. ] 
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Paint-Drying Bemch for Shells 


The illustration shows a bench for holding shells while 
the paint is drving. The only -parts of the shell not 
painted are the copper band and the nose plug. It is 
therefore necessary to stand the shell on its nose, where 
it is “in a condition of unstable equilibrium,” as the text- 
hooks put it. This condition can be overcome by having 
castings made to fit the nose plug, a square projection fit- 


Square to fit Nose Plug 
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PAINT-DRYING BENCH FOR SHELLS ARRANGED TO 
HASTEN THE DRYING PROCESS 
ting the square hole in the plug. These castings have on 
their underside a cylindrical projection that is driven 
into a hole in the bench, as shown in the detail in the 
illustration. 

The bench itself is made of 314x34-in. hardwood pieces 
fastened at 4%.-in. centers, thus leaving a 1-in. space 
between to allow for the circulation of air around the 
shells. 

Underneath the bench a steam coil is run-to heat the air 
and so hasten the drying, as the quicker the paint is dried 
the smaller and consequently more easily loaded will be 
the bench required for a given output. 

To further speed up the drying a light roof is built 
over the bench, the front half of which is hinged to facili- 
tate the putting in and taking out of the shells. Fastened 
to the front of this roof is a curtain of light canvas that 
can be let down when the bench is filled and so keep the 
heat in and the dust out. Joun 8S. Warrs. 

Nova Scotia, Canada. 
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Same Hours for Office, Drawing 
Room and Shop 


The editorial in the issue of July 20, suggesting the 
same hours for office, drawing room and shop, is interest- 
ing and brings up for consideration many points that 
were evidently overlooked. From a purely theoretical 
viewpoint there seems to be no just reason for compelling 
a machinist or a tool maker to labor longer per day than 
the office clerk or the draftsman. What are we to do 
about it? Will the shopman’s hours of labor be reduced, 
or will the office force be compelled to hit the time clock 
at 7 a.m.? Eight hours per day is the generally accepted 
standard for office and drafting-room employees, and it 
has also been the dream of the producer for many years. 

Suppose we ask our office and drafting-room employees 
to work the same hours as the productive force. Well, 
to make a long story short, they would not take kindly 
to the innovation. The more skillful would seek em- 
plovment where conditions were more favorable. To 
compel office employees to work longer hours than those 
they have been accustomed to would be such a decidedly 
new departure from the present order of things that if 
is hard to predict what the ultimate result would be. 

I have never been an office employee, therefore I can- 
not state from experience the conditions governing such 
labor; but from my experience as a designing draftsman 
I wish to state most emphatically that those who have 
never worked at the board do. not realize the amount 
of daily mental effort that this work demands. Designs 
originate in one’s brain; to place them in black and white 
so as to enable another to understand them calls for close 
mental concentration, which is very fatiguing, to say 
the least. Again, for a moment consider the long hours 
the draftsman spends in working out complicated mathe- 
matical problems, of which the average shopman is as 
ignorant as a babe unborn, and then ask yourself if you 
think it just to compel him to work longer hours than 
he does at present. F. B. Jacoss. 
Indianapolis, Ind. 
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Force Fits and Allowances 


I have recently had occasion to look into the subject of 
forced fits, and of the many articles written the best | 
have found was that of Professor Jenkins, in the Amer- 
ican Machinist, Vol. 12, page 377, where he develops a 
theoretical formula showing how the force varies with the 
different materials and dimensions of the hub and then 
checks the theoretical work with shop records of different 
fits. Because of the excellence of this article I would like 
to add a few constructive comments that would be of as- 
sistance to anyone applying the formulas to different 
classes of work. 

Take the three pieces, a pulley and flywheels, shown in 
Give each the same size of hub and 
shafts. It is evident that each 
The elemen- 


section in Fig. 1. 


allowance to press on 


would require a different force to press on. 


SU rvaverevennnenenenoegnseveners ty 


tary friction formula is that the force to the 
shaft equals a coefficient of friction multiplied by the 
total pressure exerted in the contact between the hub and 
the shaft surfaces. of friction one 
cannot expect much of a change in the value of the fric- 


press in 


From our knowledge 


tion coefficient for the three pieces, so there must be a 
large change in the total pressure between the hub and 
the shaft surfaces. In Fig. 1-A the hub changes diametet 
in pressing on and, neglecting the small rim, the hub only 


exerts a pressure on the shaft. In Fig. 1-B the hub arms 
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Force-fit curves 


and rim are all distorted by the change of hub diameter 
In Fig. 1-C, due to the 
disk, a still greater squeezing pressure acts on the shaft. 


and exert a pressure on the shaft. 


Professor Jenkins’ formula accounts for the pressure ex- 
erted by the hub only and should give correct results for 
But for Figs. 1-B 
and 1-C the formula should be multiplied by some factor 
to take account of the the 


such cases as crank disks and Fig. 1-A, 


additional force exerted by 


rim. Average of a number of records of flywheels, as in 
Fig. 1-B, shows this factor to vary from 1.8 to 2.5, the 
higher values being for the heavier rims, the same factor 
applying to both cast-iron and cast-steel wheels. For 


the disk flywheels of Fig. 1-C the factor varied from two 
to three times Professor Jenkins’ 

In analyzing the MacGill data Professor Jenkins finds 
that it requires about twice the force of that obtained 
Could not this be explained by the Ma 


formula. 


from crank disks. 
Gill records 
than the 
shaft ? Since both cases used 


being from machine parts in which more 


considered as squeezing on the 


hub should be 


the same lubricant of lin 


and white lead, one could not expect a great 


change in the coefficient of friction, but would look for a 
the total the the 


seed oil 


change in hetween hub and 
shaft. 

Could not a peculiarity of the miscellaneous character 
of the work recorded ly MacGill (A. S. M. E., Vol. 39, 


page 941) have led him to recommend a constant allow- 


pressure 


ance for all diameters ? 
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The point is that of the law of friction that the force 
to press on equals the coefficient of friction multiplied by 
the total pressure between shaft and hub; and in any 
analysis the relative importance or “weight” should be 
given to the coefficient and the pressure; that we cannot 
expect much change in the coefficient, so the pressure is 
of greatest importance; that the influence of parts other 
than the hub must be carefully considered either by calcu- 
lations or by a multiplying factor for the hub based on 
judgment and experience to account for the added stiffness 
of the other parts; and in theoretical calculations or shop 
records only one type of machine part should be analyzed 
at a time, and the resulting formula would apply to no 
other type. 

In Professor Jenkins’ article there is developed from an 
accepted theory a theoretical formula for a cast-iron hub 
on a steel shaft. The variable quantity MV is expressed 
theoretically from a part of equation 18 and plotted in a 
curve (dashed line) for the coefficient of friction W = 
0.085. An empirical formula, equation 31, is then given 
for M as drawn from the records of forced fits on crank- 
pins, crankshafts and piston rods, and shown in heavy- 
line curve. Why does not the actual curve agree with the 
theoretical? The actual curve has to drop down and pass 
through the point M = O when there is no thickness to 
the hub, and the heavy line shown will not pass through 
the point marked A. Could this be due to a mixture of 
data for crankshafts and pistons when from their shape 
they should have been treated separately? From an em- 
pirical curve with the working range given, why should 
not a straight line answer the purpose and simplify the 
formula ? 

T. C. Kelly, in Vol. 22, page 660, gives four curves 
from fit records of the same company. Four values 
of M can be calculated from these curves, and the points 
are shown by small circles in Fig. 2. They appear to lie 
on a theoretical curve with a value of friction coefficient 
of W = 0.075 instead of 0.085. 

I mention these points as they occur to me in the hope 
that they may be of value to those working on this 
problem. S. H. WEAVER, 

Supvr. of Drafting Calculation, General Electric Co. 

Schenectady, N. Y. 
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Where Arethe Good Mechanics? 


The article by J. P. Brophy on page 236 presents a 
situation that confronts thousands of manufacturers at 
the present day. There may be scores of reasons for the 
lack of good mechanics, but let the writer who was once 
an all-around machinist—and still proud of the fact— 
explain the situation as seen by one who has risen from 
To begin with, the trade seems to have lost 
Twenty-five years ago 


the ranks. 
much of its dignity of late years. 
it was considered of some consequence to be an all-around 
man. It meant high wages—for that time at least— 
and the skilled mechanic was looked upon as a sober, in- 
dustrious citizen and a valuable asset to society. If a 
boy started to learn the machinists’ trade, it was with 
the intention of making it his lifework. He was proud 
of his chosen calling and his whole heart was in it. And 
if he was mechanically inclined he became a skilled 





workman. 
Times have changed, however, and the steady march 
of progress has altered the conditions that existed a quar- 
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ter of a century ago. In place of the all-around man 
we have the operator, one who is skilled at a particular 
branch of the trade. He may be a lathe hand, grinder 
hand, planer hand, tool- or diemaker, but in the strictest 
sense of the word he is not an all-around machinist. As 
an illustration, a tool- or diemaker would be too slow 
and painstaking to operate any of the present-day manu- 
facturing automatics—as we term the complicated screw 
machines that have taken the place of the lathe of yes- 
terday—and, on the other hand, a competent operator of 
our modern automatics would be out of place in the tool- 
room; a bull in a china shop would not have anything 
on him. 

In looking for suitable reasons for the lack of good 
mechanics we must view the case impartially, abandon 
theory as much as possible and consider the actual facts 
as they exist. To begin with, we have no apprenticeship 
system. We do not try to teach the young mechanic the 
machinists’ trade as it existed in my younger days. We 
hire boys and put them to work on routine operations, 
affording them no chance to become skilled at the sev- 
eral branches of the trade. To be sure, some of these 
young men become skilled at all-around work by traveling 
and working in different localities, and in nine cases out 
of ten they eventually become toolmakers. Anyone will 
admit this to be a fact, as there is no lack of competent 
toolmakers in our large manufacturing centers. How 
many of them, however, ever served their time at tool- 
making? They just drifted into it because their ex- 
perience as tramp machinists developed the initiative and 
courage to tackle the unknown. From the toolroom many 
of them drift into the drafting-room, as expert toolmakers 
make excellent tool designers because of their practical 
knowledge of tools and shop practice. 

Other skilled machinists often become traveling sales- 
men. While working nine or ten hours between four 
walls they often have opportunities to observe the sales- 
man as he strolls through the shop looking for the super- 
intendent or foreman. The machinist notices the well- 
fitting clothes, clean linen and occasionally catches a whiff 
of a two-for-a-quarter cigar which naturally causes him 
to think: “Why in h— can’t I be a salesman; what’s 
the use of staying cooped up in here?” Result—another 
good mechanic takes to the road. 

In passing I will state that this is no idle dream, for 
in my own experience as a traveling salesman I have met 
hundreds of ex-machinists selling steel, grinding wheels, 
small tools, machine tools and other shop accessories too 
numerous to mention. Thus it is seen that the machin- 
ists’ trade is a stepping stone to other things—a constant 
factor toward thinning the ranks. I do not wish to ap- 
pear egotistical, but I will state most assuredly that it 
takes a fair amount of gray matter and close application 
to become a skilled mechanic, and it is these very factors 
that cause the machinist to seek more congenial em- 
ployment. The ambitious workman sees others rise in 
the business world and he strives to emulate them. This 
is all very well, as ambition and progress are twins, so 
to speak. But it does not answer the present question. 

Another point that we must not overlook is the ques- 
tion of compensation. It is not my intention to state 
that machinists are underpaid, as their wages are regu- 
lated by the law of supply and demand. Yet they do 
not receive as high wages as many other skilled trades; 
and even if one does have to toil for his daily bread we 
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certainly cannot deny him the right to choose a trade 
that pays high wages. Other skilled workers—carpenters, 
masons, tile setters, plumbers, steam fitters, printers, en- 
gravers, locomotive and marine engineers, boot and shoe 
workers and a score of others—receive higher wages and 
in many cases work shorter hours than the machinist, 
and these trades, therefore, experience no trouble in find- 
ing apprentices. 

While considering the machinist’s case let us indulge 
in a few simple figures. Suppose he receives 40 cents 
per hour and works nine hours per day. If he could 
accomplish the almost impossible feat of getting in full 
time for one year he would have earned $1,123.20. It 
is no more than fair that he should take at least two 
weeks’ vacation during the summer, which brings his 
total down to $1,080. Statisticians inform us that the 
average worker loses ten days out of every year through 
sickness. In this case the total shrinks to $1,043.90. As 
every worker is bound to lose some time in the course of 
the year through tardiness in reporting for work we will 
take ten hours as a conservative average. This amounts 
to $4, which leaves $1,039.90. Many machinists are affil- 
iated with their union, the dues of which are $12 an- 
nually, not counting occasional assessments, so we must 
subtract this amount, which leaves $1,027.90. The num- 
ber of holidays in different states varies, but seven per 
vear is a fair estimate. As the machinist has to lose this 
time it means $25.20 to him. Subtract this amount and 
we have a net total of $1,002.70. In considering these 
figures we must not overlook the fact that all machinists 
do not get 40 cents per hour. Indeed, in some localities 
30 cents per hour is considered good wages. 

Let me relate an incident that came to my notice a 
few months ago, which bears on the question of the wages 
paid in different trades. I was interviewing the purchas- 
ing agent of a steel foundry in the Middle West, and as 
his office was on the ground floor we had occasion to 
observe several negro hod carriers who were working on 
an adjoining building. “Those fellows certainly work 
hard, don’t they?” I said. “Yes,” he replied, “but they 
are well paid. They get $3.50 per day.” 

It begins to look rather queer, doesn’t it? We 
unskilled labor the same wages we expect the expert ma- 
chinist to work for, notwithstanding the fact that it takes 
several years of study and application to become a skilled 
workman, to say nothing of having to purchase an ex- 
pensive kit of tools. 

In conclusion, can we really blame the man for quitting 
his trade if an opportunity offers, and can we blame the 
young man for choosing a trade that pays better wages? 

Indianapolis, Ind. F. B. Jacons. 


pay 


In the American Machinist on page 236 J. P. Brophy 
asked the question just why there are not as many good 
mechanics as there were years ago. He says it is diffi- 
cult to find a man nowadays who can work with equal 
skill on all standard machines. In my opinion the rea- 
son for this is that the apprentices do not learn to run 
more than one machine 

In the old days a boy wanting to learn the trade would 
usually do so in a small or medium-size shop and would 
consider himself fortunate to get in at all, although his 
wages were generally less than boys are in the habit of 
receiving today. The boss was in those days able to get 


a better price for his products, wages for mechanics were 
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lower, and competition was not quite so keen as nowa- 
days. Small wonder, then, that the boss was able and 
willing to give his apprentices a chance to try their hands 
at different jobs and thus work on different machines, at 
the same time telling some of his best men to look after 
the boys. 

Time was not quite so important a factor then as it 
is today. Let a boy start in one of these shops now, 
and they will pay him a better wage than ten years ago: 
but the boss usually decides what machine the hov is to 
be taught to run. They show him how to do a certain 
kind of work on a certain kind of machine, and they 
will keep him there as long as the boy is satisfied to 
stay. Should one of the workmen step over to tell the 
boy more about his job, how it could be done on another 
machine, ete., he would most likely be told to dispense 
with his hot air and not waste his and the boy’s valuable 
time. 

I remember that, when I was learning the trade, the 
boss bought several pounds of large nails and after show- 
ing me how to make a good flat drill told me to go 
ahead and make drills of all the nails. T forged and 
filed them, and the boss himself looked over each of these 
drills, pointing out their defects. Then he showed me 
how to harden them, as if they were steel. T also drew 
the temper, and these fake drills were criticized again. 
Then I was given a few lengths of drill rod, and T had 
to make real drills. This, I believe, was a good way to 
learn that particular thing. Are there many employers 
who would consent to have their hoys’ time taken up 
in this manner? 

Large shops are nowadays specializing to such an ex- 
tent that one man, for example, is turning up crankshafts 
every day in the year. Another may be draw-filing the 
same piece all the year around, so where can the resource- 
fulness of the all-around mechanic develop ? 

The apprentice schools maintained by some large shops 
are good, but the schools themselves cannot turn out all 
around machinists unless they also have a variety of 
jobs to do in the shop. Let us take, for example, the 
case cited by Mr. Brophy. Give one of the machinists 
turned out by one such big concern that %-in. by 3-ft. 
rod and tell him to reduce it to 14 in. in diameter. He 
will know how to center it, and he may even think of 
the steadyrest, but the chances are that he will not spot 
the rod before applying the steadyrest. He has of course 
done one such job at the school, but he forgot all about 
it because in the shop they kept him on the drilling ma- 
chine or the miller. 

You cannot make a good machinist of anyone by let- 
ting him do a job once. He has to do it repeatedly. 
The large shops keep the boys doing the same thing to 
make them earn their wages and help support the schools. 

Many a man hiring out as a first-class lathe hand does 
so, believing himself to be just that, because he perhaps 
has stayed too long in one place or has done the same 
kind of work all the time; but when he starts in a new 
shop, he finds himself at a disadvantage and will soon 
be known as a faker. This is the fault of the system, 
not of the man. JOsEPH LIMBRUNNER. 

Shelton, Conn. 

I have read with interest Mr. Brophy’s article on page 
236. I shall endeavor to explain the whereabouts of our 
good mechanics. 
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You hire a planer hand or a lathe hand or a miller 
hand and find that he is inefficient. Such men now 
pose as first-class all-round expert machinists. Where 
are the machinists? Oh, they are. now first-class, ex- 
pert tool, die and gage makers. “They wear a white 
apron in place of overalls, have a new and more fancy 
tool box, a lot of gumption, and they get away with it— 
after a fashion. Where are the real tool makers? They 
are smothered among the new crop that has sprung up. 
The real tool maker is now at a loss to find enough ad- 
jectives of sufficient power properly to express his su- 
periority over the new class—when applying for a job. 

Conditions are such that many more thousands of me- 
chanics are required than are available. While the plants 
are now wondering where the good mechanics are, the 
good mechanics may—when the rush is over—wonder 
where they can find someone who is willing to pay the 
price for a good mechanic. Gustave A. REMACLE. 
Newark, N. J. 
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Fitting Flywheel Keys 


Why are tapered keys avoided as much as possible in 
machine-tool work? Is it not because of the difficulty 
in fitting and the inspection occasioned by their use? 
Does not the fit depend entirely upon the man who does 
the final fitting, for what inspector is going to draw 
keys to see if the fit on all four sides is what it should be? 

Mr. Haas’ article (Vol, 44, page 1087) seems to dwell 
more on the fitting of engine-flywheel keys. But do not 
numerous machines have flywheels that are subject to 
much greater stresses and sudden shocks than are most 
engine flywheels? Take for instance a punch press or 
a nail-making machine. These machines depend on the 
inertia of the flywheel to carry them over what would 
otherwise be a great overload, and the load is suddenly 
applied too. In the case of the punch, it is the practice 
of one firm at least building these and kindred machines 
to make the flywheel a wringing fit on the shaft, and 
drive a straight key in tight on the sides and ?/,, in. 
loose top and bottom. The manufacturing problems in- 
volved are the holding of the shaft and hole diameters 
correctly, and keeping the keyways central in both shaft 
and hole. 

A tightness of 0.002 to 0.006 in. may be allowed on 
the sides of keys, provided there is room for the metal 
to flow in the other direction and that the key is stiff 
enough to stand flogging without bending over. 

The slot miller mentioned by Mr. Haas has the ob- 
jection of slowness to overcome in large work. The 
Newton system of a disk cutter to mill the length of 
the keyway and an end mill to clean out the ends is 
much more practicable for medium-sized work. 

When taper keys are specified—and they must be used 
if any hopes of interchangeability are to be entertained— 
the gaging system must be most comprehensive in order 
to take care of: (1) The diameter of the hole; (2) 
the width of the keyway; (3) the taper of the keyway 
with the center line of the hole; (4) the depth of the 
keyway, and (5) the coincidence of the center line of 
the keyway with a radial line drawn through the center 
of the hole. 

The first point is a question of reamers in a manufac- 
turing proposition, while the rest of the points may be 
taken care of by broaching in a machine fitted up with 
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good fixtures and subjected to inspection fairly often. 
Where no broaching machine is available the problem is 
such that it seems best to resort to the straight key as, 
to insure real accuracy, it would be necessary to gage a 
far greater proportion of the total number than if the 
broaching equipment were available. 

In jobbing work very little trouble is experienced if 
the wheel and shaft are assembled, the depth of keyway 
calipered at each end, the length noted and these dimen- 
sions laid off on cold-rolled steel and the excess metal 
taken off in the shaper. 

A shaper will prove to be of great utility on the erecting 
floor and is more useful than a surface grinder. Prob- 
ably the best combination would be a shaper and a disk 
grinder, as the shaper could be used to “hog off” the 
metal and the disk grinder for the final finishing. 

So far as broaching the keyways to size after assembly 
is concerned, there are two objections—in larger work, 
awkwardness and difficulty in handling; in small work, 
broach breakage. 

With the shaper and the disk grinder even a large 
keyway may rapidly be finished, and the machines ar 
also suitable for a good deal of the work beyond the 
limited range of a surface grinder. 

Finally, when taper kevs are used, the tendency is 
to sacrifice the extremely tight side fit when fitting for 
a good bearing on top and bottom. Should the wheel 
move on the shaft, the fit is in nine cases out of ten a loose 
one, and it is only a matter of time before the key will 
come out. With a straight key, however, the fit is on 
the sides and is tight enough, or should be, to hold the 
wheel from moving along the shaft. A setscrew over 
the key might reassure some of the more timid or 
doubtful, a drilled and tapped hole taking very little time 
to make and setscrews being cheap, 

Ironton, Ohio. Rotanp V. HutcHINson. 

* 


A Keg-Moving Scheme 


Some time ago, you published a description of a novel 
method of moving milling cutters in the shop, using a 
broom as a means of conveyance. 

I recently saw the following method used for moving 
kegs of base plates for 18-lb. H. E. shells. The kegs 
weighed about 300 lb. and had suffered the discomforts 
of a long railroad journey. If they were rolled across 
the floor the jolting would burst the heads and spill the 
contents. 

The kegs were standing on their ends and were tilted 
enough to allow a shovel to be slid under them. It was 
then an easy job for a helper to pull the novel skid and 
its load to the lathe. Of course the keg had to be stead- 
ied on the shovel while in transit; but it arrived in good 
time and all in one piece. A. F. MENzrIgs. 

New Westminster, B. C. 

¥ 

Compressed Air, the air which is compressed in front of a 
projectile in flight, is an important factor to be reckoned with 
in the designing of anti-aircraft guns and in the study of 
their action and efficiencies. A single instance of the com- 
plications encountered is seen in the study of falling bodies. 
Gravity, of course, if not interfered with, produces a con- 
stantly accelerated drop, but this is opposed and may be 
entirely negatived by the gradually increasing resistance of 
the air. When this resistance equals the force of gravity, no 
matter what the height may be, there can be no more accelera- 
tion and, in fact, on account of the increasing density of the 
air there must be some actual retardation.—‘Compressed Air 
Magazine.” 
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Editorials 





How Far Can Supervision 
Replace SKill? 


There is a shop in New England that produces a large 
quantity of intricate drop forgings, which necessitates 
the operation of an extensive toolroom in which all the 
dies for this work are made. This department is well 
equipped with uptodate machine tools; its work benches 
are arranged in such manner as to obtain good light upon 
the work; in fact, it resembles in appearance many other 
well-arranged, modern die-sinking departments in other 
parts of the country. 

Operating the machines and working at the benches 
are employees who resemble very closely those found in 
any other like department. They appear to be capable 
men and go about their work as if they understood it. 
And this work is not simple by any means. 

The strange feature about all this is something that 
is not evident on the surface. It is claimed by the 
management of this shop that not one of the sixty-odd 
men employed in this department is an experienced die 
maker or has had previous training in this work. As a 
matter of fact, those skilled die makers who had been 
previously employed in this shop left the locality for the 
more profitable fields that developed from the demand for 
munition making, which carried away not only skilled die 
makers, but the semiskilled as well. 

One of the men employed was pointed out as an ex- 
chauffeur who had been in the shop for two months. If 
it had not been for the known veracity of the informant, 
this statement would have been received with considerable 
doubt, as the class of work: that this man was engaged 
upon was considerably above the average. 

As a matter of fact, a decrease in the available sup- 
ply of skill must be overcome by an increase in the grade 
of supervision. In this particular plant, although skilled 
men have been replaced with those not skilled, dies are 
still made, forgings are still made, costs have not been 
materially increased nor quality reduced. Examples of 
this kind bring up the question as to the extent to whic 
intelligent supervision can replace skill. 

R 
High Cost of Shipbuilding 


in Navy Yards 


The criticism from certain quarters of the policy of 
ship construction in Government navy yards may perhaps 
be well founded ; but if so, it is not because the workmen 
in the navy yards are inferior to those in privately owned 
vards. This is a point which should clearly be under- 
stood, in order that the responsibility for the slowness and 
the high cost of work in Government establishments in 
general may properly be placed. 

Shipyard workmen drift about from shipyard to navy 
yard and from navy yard to shipyard. There is not a 


shipyard that does not employ workmen who have worked 
in navy yards, nor a navy yard that does not employ 
workmen who have worked in shipyards. 


Men who were 


born and brought up in English and Scotch shipyards 
are found in both Government owned and privately owned 
yards over here, many of them holding responsible jobs. 

Draftsmen, foremen and other supervisory men shift 
about between navy yards and shipyards, too, so that there 
men, ideas, methods and 
each 


is a constant interchange of 
practices. This is even true of piece-work prices; 
yard has good information of the other yards’ prices, 

Workmen have ways of working, dependent usually 
upon the men from whom they first learned their trades 
and upon their early environment. A man’s methods and 
speed of working are practically independent of his loca- 
tion, unless in one place he has better facilities than 
in another. In this respect, if there is a difference, the 
navy vards have a bit of an advantage. 

The real difference is found in the high places. The 
American Machinist has consistently pointed out that 
reform in industrial management must begin at the top 
of the organization, and here is an excellent illustration. 
Navy yards are not well organized; it might almost be 
said they are not organized at all. Each consists of two 
or more departments with separate heads, each depart- 
ment with its own “organization,” discipline, system, ete., 
and each considering itself and its interests to be para- 
mount. Just a little active codrdination, as has appeared 
at times in spots, makes such a big improvement as to 
he markedly noticeable and prove the general idea. 

Privately owned shipyards are much better in this 
They are not so well run, perhaps, as the 
average machine tool plant, but still they do hang 
together at the top; requirements for material are active- 
ly looked after; political interference is little, if any; 
department heads work together; there is one system of 
operation; there is a balance sheet by which to judge 


respect. 


results. 

People in general ought to know that the high cost 
of work in Government-owned activities is not the 
fault of the workman, but of the administration: and 
the cure is to be applied to the executive departments 
in Washington. 

Training That Will Not Be 
Forgotten 


Day by day little influences build upon the human mind 
various impressions which may not be noted at the time, 
but which culminate in lifelong habits of thought and 
action. The fact that this is done unconsciously in many 
cases is not evidence of any lack of permanency of the 
effect. 

During the last two years the machine shops of this 
country and the machinists who work in them have been 
undergoing an unconscious evolution, What important 
bearing this will have on work in the future it is hard 
to predict, but only the most thoughtless will deny that 
the effect will be considerable. 

One of the most important influences is likely to be 
that relating to the use of precision gages. Practically 
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all munition work calls for accurate gaging, and this 
has been accompanied by the invariable use of limit gages 
for indicating the proper amount of tolerance on each 
piece. Thousands of men who never before saw or han- 
dled a limit gage are now familiar with its use and 
think no more of working to close limits than they would 
have done formerly of taking a roughing cut. In real- 
ity it is much easier to turn out work with the aid of 
some simple device such as a limit gage than it is to 
guess at the size without it. Yet in many shops, pre- 
vious to the war, the term “limit gage” involved a men- 
tal impression of something quite formidable. 

While the employees have learned this lesson in the 
use of accurate measuring devices, the employers have 
also come to realize how necessary these tools are in order 
to produce goods at a minimum cost. They have learned 
that working to these fine gages, instead of increasing 
cost, as might be imagined, has reduced it and has 
brought about the somewhat paradoxical situation in 
which it is cheaper to produce work to close limits than 
to make it without any limits at all. The result is very 
likely to be a permanent demand for clearly specified 
limits on all work that runs into fair quantities. 

In the matter of quantity production there have also 
been certain unconscious lessons that will have their effect. 
The relation between tool expense and cost has been 
strongly emphasized, and a great many manufacturers 
have got over the idea of expecting cheap tool equipment 
to produce low-cost work. Munition making, with its 
enormous quantities of pieces, has called for the best that 
could be had in the tool line, and the gain from using 
this best has been so evident that there is no longer any 
question as to the advantage of this policy. 

Another lesson which has been learned is that of the 
economy of simplified operations. Many a discarded old 
lathe reposing in the scrap heap has come back into its 
own and done nobly on some simple operation on which 
no automatic could do better. The influence has been 
toward simplicity, which may have a beneficial effect on 
Let us hope so, at any rate. 


* 
Accident-Hazard Rulings 


In a recent number of the monthly bulletin issued by 
the Pennsylvania Department of Labor and Industry sev- 
eral interesting rulings on accident hazard are recorded. 
These relate to setscrews and metal belt lacings, and are 
based on the fact that a number of injuries have been 
reported recently from industrial plants due to projecting 
setscrews, and further because the restrictions in that 
state on metal belt lacings have proved to be somewhat 
poorly understood. While these causes of accidents are 
obviously rather small in importance, they are both pro- 
ductive of injury and are typical of the precautions that 
are being taken in certain states in the campaign against 
preventable accidents. 

A customary objection by a shop proprietor concern- 
ing setscrews used with overhead shafting, for example, 
is set forth in this bulletin under the statement: “It 
isn’t necessary to remove that setscrew; no one ever 
goes up there.” The bulletin answers this typical ob- 
jection by citing an actual case in which an inspector 
requested the removal of a projecting setscrew in a shaft 
some 12 ft. above the floor. The shop proprietor criti- 
cized the order as well av the inspector’s ability by sending 


design. 


> 


MACHINIST Vol. 45, No. 10 

a letter to the central office, stating that no one ever 
worked around this shaft. A week later an oiler was 
caught on this identical setscrew and whirled to death 
by the rapidly moving shafting. 

The effort to prevent similar occurrences is made clear 
in a circular letter addressed to all state inspectors from 
the chief of the bureau of inspection, an abstract of 
which, as follows, covers this point: 

Recently there has come to my attention the report of 
several accidents caused by protruding setscrews. Irrespec- 
tive of location, all protruding setscrews in moving parts of 
machinery, when exposed to contact, shall be removed and 
replaced by flush setscrews. This is a very simple but im- 
portant request, and I trust you will in future give this 
matter the careful attention it deserves. 

A quotation from a similar letter on the part of the 
chief of the bureau of inspection in the same state covers 
the interpretation of the rulings concerning metal belt 
lacings, as follows: 

The section which reads “Hereafter no change belts shall 
be laced with metal” should be construed with the following 
interpretation of the industrial board, which reads: “It is the 
intent in drafting this particular regulation to prohibit the 
lacing with metal of any belt which it is possible to shift by 
hand. It is understood that any mechanical shifting apparatus 
which prevents the human hand coming in contact with the 
belt at all times would be permissible if laced with metal.” 
Therefore it will be seen that belts which are not shifted by 
hand will be permitted to have metal lacings. 


These quotations from letters of interpretation are in- 
teresting side lights on the work of a large bureau of 
inspection, in the one case emphasizing the original order 
and in the other placing a more liberal interpretation on 
a former rule. There is probably no field of legislative 
inspection and enforcement where more care is required 
than in that of such a bureau connected with a depart- 
ment of labor and industry. Occasional cases must surely 
arise now and then where an inspector may prove to be 
unreasonable, but similar cases are almost equally sure 
to exist where shop proprietors in their turn do not show 
that spirit of codperation which the conditions warrant. 
A fair degree of ability to see through each other’s eyes 
is required both of inspectors and proprietors, and with 
a central office that is able and willing to place correct 
and yet liberal interpretations on existing rules, this 
spirit of codperation will avoid or at least materially 
reduce many of the troubles involved in this class of 
work. 

% 

So long as the American public implicitly holds to the 
belief that the business of higher education is to impart 
specialized information on every subject under the sun, 
from computing bridge stresses by the latest short cut to 
training a hen to lay 200 eggs a year, or writing advertise- 
ments for liver pills—so long will the higher education 
prove a huge disappointment to many of those who invest 
time and money in it. This does not mean that there is 
not room and place for the vocational school, but that the 
first aim of higher education should be to fit the student 
for whatever occupation he may have to follow in life, and 
not for the one particular niche that he may never be 
able to fit—Engineering News. 

& 

Men give me credit for some genius. All the genius 
I have lies in this: When I have a subject in hand, 
I study it profoundly. Day and night it is before me. 
I explore it in all its bearings. My mind becomes per- 
vaded with it. Then the effort which I have made is 
what people are pleased to call the fruit of genius. It 
is the fruit of labor and thought.—Alexander Hamilton 
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Internal-eThread Millers 


The internal threader shown in Fig. 1 was designed 
for milling the internal threads on the nose or 
shell bodies. 

















THREAD MILLER 
shells 


FIG. 1. INTERNAL 

Capacity, 7- to 12-in. 

detail construction of which is shown in the cross-section, 
Fig. 2. 

The working parts of the machine consist mainly of 

the hollow spindle or shell holder A, which is ground and 

fitted to the head B and is held in fixed position by the 
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INTERNAL THREAD MILLER 


bronze half-nuts C and ¥. The shell holder half- 
nuts are threaded to the pitch of the thread required 
in the piece to be threaded. The shell holder is driven 
by means of the bronze wormwheel D, which is engaged 
by the worm J. On the rear of the shell holder is the 


CROSS-SECTION OF 


FIG. 2. 


and 


base of 
The shell is held in a hollow spindle, the 
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angle ring F, which the trip trigger. The 
trigger J holds the wormshaft engaged and at one 
tion of the shell holder is automatically tripped by the 
angle ring. The rear nut or cone // turns on the screw 
that is held in the nut G. This comprises the shell- 
clamping device shown in detail in Fig. 3.. The cutter- 
spindle head is traveled longitudinally by means of the 


operates 
revolu 





SHELL HOLDING AND CLAMPING 


DEVICES 


FIG. 3. DETAILS OF 


rack 7 and the and transversely by means of a 
sScCTCW feed. 
The shell is placed in the shell holder and is held on 
nose of the shell and 
This holds the 
the holder, thus 
with the axes of 


pinion 3s, 


the conical surfaces formed by the 
the rear clamp, as shown in Fig. 3. 
shell accurate with the axes of 
insuring the thread being milled true 
the shell. 

When the shell is put in the machine, the rear clamp 
is placed in position. This ned similarly to a 


center 


is desig 

















FIG. 4. INTERNAL THREAD MILLER 
Capacity, 3- to 6-in. shells 
gun-breech locking device, and by giving it a quarter 


turn by the handle aa (Fig. 2) the operator has the ciamp 


securely locked. Then the handle bb is used to tighten 
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the shell in the holder. At this point the shell is ready to 
have the hob adjusted. This is quickly done by turning the 
handwheel on the side of the machine, which rotates the 
pinion H and brings the carriage forward until the stop 
IV comes in contact with the end of the shell: then the 
carriage is locked in position, and the cutter is moved 
transversely to its proper depth in the shell; then the 
cross-slide is locked in position. 

The worm, which is in rotation continually, is lifted 
by means of a handle formed by the wormshaft projecting 
This shaft 


hevond the worl and toward the operator. 
and by 


pivots on a bracket on the rear of the machine; 
lifting the front end up, the wormshaft becomes engaged 
with the wormwheel and _ the under the 
wormshaft bracket, holding it in place until the shell 
has made a little more than one revolution and is tripped 
off by the angle ring, which has moved the trigger out one 
By means 


trigger snaps 


pitch, causing the worm to trip out of gear. 
of the adjustment at .V the machine can be made to trip 
at any desired point. When the worm drops out of gear, 
the hob is backed away from the work. The shell holder 
is turned one revolution forward and is held in position 
by means of a pawl dropping into a notch in the angle 
ring. Then the clamp is removed, the shell withdrawn, 
and the operation is complete. 

The machine shown in Fig. 4 is of a lighter tvpe, with 
leg-base construction. The design and operation are 
similar to the heavier style seen in Fig. 1. 

Both machines are recent additions to the line of shell- 
threading equipment made by the Holden-Morgan Co., 
‘Toronto, Canada, 

& 


Horizontal Tapper 


In the tapper shown the forward drive and reverse are 
accomplished by friction, applied on the cone principle. 
The friction is leather to cast iron and is dry, arranged 
so that work its to the leather under 
normal conditions. The leather is cushioned and 
gives an easy, sensitive and at the same time powerful 
grip under slight longitudinal pressure. 

The spindle is of tool steel and of small diameter, 
while the cone spider on the spindle is of aluminum 
and is of lightened design. In this manner the flywheel 
effect is kept to a minimum and the spindle comes to 
a stop when the friction is released; therefore tapping 
to a fixed distance or to a bottom may be positively 
effected. 

The forward friction is thrown into action by a slight 
pressure on the end of the tap, applied by pushing up 
the tap drill hole in the work against it. When the work 
is tapped deep enough and the work spindle in the tail- 
stock the stop, the friction is 
automatically released by the action of the tap drawing 
into the work. Then the tap is reversed and backed 
out by a slight pressure of the operator’s hand in a 
direction to pull the work from the tap. 

The pressure required to cause the friction to grip 


no oil can way 


face 


comes against cone 


and drive is very slight, and the cushioning and angle 
of the friction have been so developed that the change 
from driving to releasing and vice versa is accomplished 
instantly and smoothly. 

Work-holding fixtures fitted to a taper shank are in- 
serted in the tail spindle. This insures tapping the 
holes in alignment and in the correct location, as the 
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fixtures have the taper shank so attached to be in line 
with the hole to be tapped. 

The set-up on this machine consists of removing one 
fixture by knocking out its taper shank from the tail 
spindle by means of the hole through the spindle and 
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HORIZONTAL TAPPER 
% in. in diameter 


Capacity, 4 to 
then inserting another fixture and setting the tailstock 
and adjusting the stop for proper depth. 

This form of machine is made in 
both bench and pedestal types, by the 
Engineering Co., Bridgeport, Conn. 


several sizes, in 


H. E. Harris 


es 
* 
Pia 


Offset Boring Head 


The offset boring head shown consists mainly of two 
parts A and B,a simplified form of two eccentric bushings 


one within the other. The hole in the outer bushing is 

















OFFSET BORING HEAD 
bored 0.050 in. off center; similarly the hole in the inner 
bushing supporting the cutter bar is off center. 

The illustration shows the holder with a solid shank 
D; the two parts A and D may be made in one piece. 
The lever C is used for locking the bushing B in place 
when boring and is shown in a position of release. The 
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beveled flange on B is divided into 100 equal divisions, 
of which each tenth one is marked. 

From this it may be seen that by turning the inner 
bushing or B around either to the right or to the left. 
for a right- or a left-hand cutter, the cutter-bar hole in 
B is thrown off-center, continuing so up to one-half turn 
of B, or point 50 on the dial, which is the highest point 
of the eccentric. At this point the cutter-bar hole in B 
is 0.100 in. off the true center. 

When the zero points on A and B coincide, the cutter- 
bar hole in B runs perfectly central and true and is 
generally used as the starting point in boring 
During the course of boring, when it is desired to change 
the adjustment for another cut, releasing the lever C, 
turning the bushing B the number of graduations re- 
quired and tightening the lever C is all that is necessary. 

When boring large holes, the cutter in the end of the 
cutter bar is usually adjusted by means of the screw in 
the end of the bar, as shown, until the hole diameter is 
within the graduated limits of the boring tool. 

For boring holes of a small diameter a cutter bar with 
a small split chuck, holding ;;-in. round drill-rod stock, 
cutters for which can be made and shaped to meet the 
requirements of the hole to be bored, is furnished. 

The boring tools are furnished complete with two cut- 


holes. 


ter bars, one for boring holes of a large diameter FE, and 
a smaller one for holes of very small diameter F. Shanks 


of any size and taper can be furnished. 
The tool is a recent product of the Reliance Tool Co.. 
134 Eliot St., Boston, Mass. 


5° 
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Combination DisK Grinder and 
Saw Table 


The illustration shows a combination tool for use in 
the shop. The arbor is arranged to take abrasive wheels, 


a disk with abrasive cloth or paper or a circular saw. 

















COMBINATION DISK GRINDER AND SAW TABLE 
Table, 18x15% in.; steel-shaft diameter, 4% in.; bearing, 7 in. 
long; weight, 70 Ib 
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The mounting of thin abrasive wheels is provided for 
The 


lowered at 


so that high-speed and tempered steels can be cut. 


table tilts to any angle or can be raised or 


the back. It is provided with two adjustable angle rests 


which can be set and locked in any position by thumb 


scTeWws provided for the purpose, 


Clutch-Milling Fixture 
By FE. V. ALLEN 


The device shown in Fig. 2 is used in the shops oi 
the Henderson Motorcycle Co.., Detroit, Mik h.. for milling 
As the 


one part Is 


the teeth on the jaws of small starting clutches. 
for the teeth, 


two parts are not alike, 


eX ept 























= 


held as shown at A, while the holder for the other is seen 
at B. the 
milling is continuous on a clutch, the operator simply 
turning the handwheel JD. 

Details of the fixture are given in Fig. 1. Here it 
will be seen that a cam at A, cut with rises to correspond 

















FIG. 1. DETAILS OF MECHANISM 


The cutter used is shown at (. Once set, 
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to the clutch teeth, gives the necessary vertical movement 
as the clutch is rotated by means of the wormwheel B 
operated by the handwheel that turns the worm C. Springs 





Cc 
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FIXTURE 


FIG. 2. CLUTCH-MILLING 


keep the cam parts in close contact at all times. The 
angle at which the work holder is set is taken care of by 
a pair of fine-tooth bevel gears. 
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Cutting Steel with the Grain 
By C. P. MAIsen 


Some time ago I tried an experiment on cold-rolled 
steel, which I think will be of interest. We had been 
making up a set of friction wheels by cutting off and 





Engine Lathes. 
Co., Cincinnati, 
lustrations and 


Business Items Ohio. 











Engine Lathes. 


Metalwood Manufacturing Co., Detroit, Mich., is 
ton, Conn. 


remodeling its present building and adding a 


Lodge & Shipley Machine Tool 
Catalog, 
descriptive 
operation of the company’s lathes and the wide 
variety of work to which they are adapted. 

Hendey Machine, Co., Torring- 
Catalog, Pp. 67, 9x12 in. ; illustrated, 
In addition to specifications and illustrations of 
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turning a V-groove in the edge of the wheel. These 
wheels were about 1 in. thick and a little over 114 in. 
in diameter. 

We had been having considerable trouble in cutting 
the V-groove, spoiling about 50 per cent. of the work in 
the process. In some cases the grooves would be smooth 
and in others very rough. I was given the job of finding 
the trouble. 

I started in cutting the grooves and got three perfect 
ones, two bad ones and another perfect one in the order 
named. This seemed very peculiar, as I had not changed 
the tool or even its setting. 

I happened to think of the influence that grain has in 
cutting wood. I therefore took one of the smooth wheels 
and turned it in the opposite direction, taking a very 
light cut. The metal immediately began to burr up at 
the point of the tool. Instead of cutting, the tool would, 
with the aid of the burr on the point, shear the metal,, 
leaving an irregular cut on each side of the V-groove. 
I reversed all three of the smooth wheels with identically 
the same result. I then tried one of the rough ones. The 
metal did not burr up, and the groove was finished per- 
fectly smooth. 

After that whenever the cut became rough and started 
to burr up at the point of the tool, I reversed the wheel 
and turned it in the opposite direction. In this way we 
have practically eliminated the item of spoiled material 
on these wheels. 

The fact that the change in the direction of the cut 
on cold-rolled steel will change the character of the sur- 
face of the cut would indicate that in the rolling process 
the steel is subjected to longitudinal and torsional strains 
which impart to the steel a definite grain that resists 
the action of cutting. I have not found anybody who 
could either refute or sustain this theory, but it seems 
to me to be tenable after the results I obtained. 

I would like to see this article in print, because I think 
many machinists would be interested in trying this ex- 
periment for themselves. 

® 


American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


loose leaf. Il- 


matter explain the 


of Mechanical Engi- 





three-story annex. H. M. Austin, Jr., factory 
manager, states that they are in the market for 
heavy tools and cranes. 


Crocker Wheeler Co., Ampere, N. J., announces 
a removal of its San Francisco district office from 
the Crossly Building to 87 New Montgomery St. 
The office will be continued in charge of W. K 
Brown, district manager. 


The name of Prentiss Tool & Supply Co., New 
York, Boston, Buffalo, Rochester, Scranton and 
Syracuse, has been changed to Henry Prentiss 
& Co., Inc. With the exception of the name, 
however, there is no change, the officers, di- 
rectors, stockholders and business policies re- 
maining the same. 





Trade Catalogs 








the complete line of engine lathes built by this 
company the catalog contains material of much 
mechanical interest in connection with materials 
of construction and lathe operating attachments. 
Thread cutting hints and useful tables are also 
included. 

Welding and Cutting. Imperial Brass Mfg. Co., 
Chicago, Tl. Handbook; Pp. 56, 6x9 in.; illus- 
trated. While the illustrations used in this book 
cover the welding and cutting products of the 
manufacturers distributing it, the information 
contained in it, of which there is considerable 
covering modern practice, is of general nature. A 
special effort has been made to reduce the whole 
treatment to the simplest possible form. The 
handbook has been prepared for free distribution 
to all purchasers of Imperial equipment, while 
it is sold to all others. Bound in silk cloth and 
gold embossed cover at $1 each. 





The Standard Tool Co., Cleve- 


Taps and Dies. 
4% x7 in.; illus- 


land, Ohio., Catalog; Pp. 32, 
trated. 

Duplex Surface Grinder. The 
Indianapolis, Ind., Leaflet; Pp. 4, 
lustrated. 

Tempered and Polished Strip Steel. Edgar T 
Ward’s Sons, 44-54 Farnsworth St., Boston, Mass. 
Price list; pp. 16, 4x9 in. 

Circulating Oi Pumps. 
Hopedale, Mass. Circular 


Stenotype Co., 
5x7% in.; il- 


Cc. F. Roper & Co., 
illustrating and de- 


scribing Type 2 circulating pump. 


Forthcoming Meetings 











American Foundrymen’s Association and Amer- 
ican Institute of Metals. Annual meeting, Sept. 
11-16, Cleveland, Ohio. A. O. Backert, secretary, 
American Foundrymen’s Association, Cleveland, 
Ohio. 


National Machine Tool Builders’ Association. 
Annual convention, Oct. 24-25, Hotel Astor, New 
York City. Charles E. Hildreth, general man 
ager, Worcester, Mass 


Providence Association 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 


New England Foundrymen’'s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Til. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Ill. 


Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. 
Teale, secretary, 35 Broadway, New York, N. Y. 


Philadelphia 
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Manufacturing Sharpening Stones 


EpIroRIAL CORRESPONDENCE 





SY NOPSIS—In this article are shown the vari- 
ous operations and machines used when making 
sharpening stones. Those described include 
natural stones like Arkansas and Washita, and 
artificial stones like India and Crystolon. The 
machines used are of a distinctly special nature. 
In the case of natural stone, afler it is quarried it 
is placed in beds of plaster of paris and sawed into 
slabs. These slabs are again embedded in plaster, 
and a second sawing that gives another dimension 
takes place. The resulting slabs are then ground on 
the faces and ends to the desired dimensions. Nat- 
ural-stone wheels are made with a special type of 
cutter, which is illustrated. 





Sharpening stones have been known and used for un- 
told ages. The first cutting stones of primitive man 
were made by chipping flint or other hard stones into 
the desired shape. It is quite certain, however, that the 
art of grinding was slowly developing during the latter 
part of the stone age. From those primitive methods, 
with the equally crude stones produced, to the stones 


manufactured by the Pike Manufacturing Co., Pike, 
N. H., is quite a development of research and experiment. 

The beginning of the Pike Manufacturing Co. is one 
of interest. About 1821 Person Noyes, a farmer living 
in northern New Hampshire, while chopping trees in the 
woods picked up a piece of stone and started to whet 
his ax. 

This stone gave such good results that he took a few 
rough pieces from a nearby ledge and broke them into 
rough scythestone shape, but made no attempt to grind 
them smooth. 

The product was only sold locally and no endeavor 
was made to develop any industry. Later Noyes died and 
his widow married Isaac Pike and through him the busi- 
ness was established in 1823. The first quarry was lo- 
cated on the shores of Indian Pond and the product 
became known as Indian Pond Scythestone, a name now 
familiar the world over. Since that time the Pike Manu- 
facturing Co. has expanded into other fields for making 
sharpening stones such as Arkansas, Washita and also 
artificial stones. 

In Fig. 1 is shown a view of the quarries at Pike, 


N. H.. whe re the stone is obtained lor making ihe s( ythe 

















FIG. 1. SCYTHESTONE QUARRY AT PIKE, N. H 
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The raw material is a mica schist, a finely 
Between the layers 
The stone is 


stones, 
vrained thinly laminated sandstone. 
of stone are thin layers of mica flakes. 
loosened by blasting. 

The Arkansas and Washita stone is found in Arkansas 
and is quarried in summer. All pieces weighing over 
5 lb. are saved and shipped to the Pike oilstone factory 
at Littleton, N. H. A 
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wide, and for Arkansas #5 in. thick by 2 in. wide. The 
cutting element is a stream of sand and water forced over 
the stone being sawed. The sand grains supplied being 
much coarser than the grain of the stone they gradually 
scratch the stone away. The sawing operation is very 
slow, being approximately the following: For Arkansas, 
on a bed 614 ft. long by 4 ft. wide, with the saws operat- 








quantity of the Arkan- 
sas rock as received at 
the factory is shown 
in Fig. 2. In this il- 
lustration may be seen 
the the 
quarried stone accept- 
ed for manufacturing 
oilstones. In Fig. 

is shown a quantity 
of another kind of 
rock known by its col- 
rock, 
This stone comes from 
N. H. This 
much softer 
he 


SLZes 


condition of 





— 
» 
0 


or as chocolate 
Lisbon, 
stone is 
quarried 
than 
After 
heen 


and can 
larger 
Arkansas. 
has 


ini 

the 
the 
received, 





stone 
pieces are 
placed in the wooden 
frame, illustrated 
Fig. 4, and plaster of 


paris poured around 
the stones as shown. 
This is then allowed 


bed 


The 


of stone and plaster is 


to solidify. 





= 








STONE 
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FIG. 3. QUANTITY OF CHOCOLATE ROCK 

then conveyed into the shop and placed under the sawing 
machine shown in Fig. 5. Two types of feeding mechanism 
are used on these machines. On some, for sawing the hard- 
er stones like Arkansas and Washita, the feed is by gravity. 
On the machines used for sawing the softer stone, such as 
chocolate and scythestone, a positive feed is provided, oper- 
ated by a screw. The saws used are plain bands of steel 
without teeth, and for Washita are ¥g in. thick by 3 in. 


\ 
| 
) 


SS ee 








FIG. 4. HOLDING THE ROCK IN A CAST 
ing at 30 strokes per minute in 12 hr., the bed would be 
cut about 1 in. deep. For Washita, on a bed 8 ft. long 
by 5 ft. wide, with the saws operating at the same speed, 
the depth cut in 12 hr. is 5 in. For chocolate rock, on a 
bed the same size as the Washita and with the saws oper- 
ated at 60 r.p.m., in 12 hr. a depth of 20 in. would be cut. 
After the bed of stones has been cut through, the slabs 


are relaid in beds of plaster of paris and a second cutting 
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as shown in Fig. 6 is made. This operation produces the 
desired width of stone. After this operation, the largest 
sizes are taken to the chipping room while the smaller 
and irregular pieces are again cut, to be used for making 
the smaller sizes and odd-shaped stones. 

In Fig. 7 is shown the operation of chipping Arkansas 
stones. This operation is a very simple one, the operator 
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desired length. 
and the trip with the cutter attached is fed down with 


The stone is placed on the anvil as shown 


the cam and cuts the slab as desired. 
The machine shown in Fig. 9 is used in the finishing 
or surfacing of Arkansas or Washita stones. The cast 


iron disk A is 8 ft. in diameter and revolves at 80 r.p.m. 
The surface of the disk is kept true with the cast-iron 


, 


block B. 
the surface of the revolving disk and 
The stone 
held by 


the operator on the disk as shown until 


Water and sand are used o1 


form the cutting medium. 
to be ground or surfaced is 


the desired shape and finish are ob 
tained. When facing 
stones a number are placed together 


the ends of the 


as shown in Fig, 10, and plaster of 
paris is poured over them. This flows 
the and holds the 


stones together. The bed is then taken 


between crevices 
to the same machine as shown in Fig. 
o, and the ends are faced in a manner 
sunilar to that described for facing the 
sides. When grinding scythestones, the 
machine Fig. 11 is 
The grinding wheel is made of wood 
into 
practically making a steel surface. Sand 


shown in used, 


which steel wedges are driven, 
and water are supplied to the revolv- 
iny wheel, the grains of silica in the 
sand enabling the grinding operation 


to be performed quickly. In the illus- 








FIG. 5. FIRST CUTTING OPERATION 


by sr inte pte 


Lie cele 
“$e ih - » 


mh 





FIG. 6. SECOND CUTTING OPERATION 


marking the stone and with the chisel breaking and 
trimming the end to somewhere near a regular shape. 
It might be worth noting that at this point only about 
25 per cent. of the original rock remains. 

On the softer grades of stone, such as chocolate, the 
machine shown in Fig. 8 is used to cut the stones to the 


tration may be seen a number of the 
held in a that 
the operator may hold the stone con- 


stones cage A so 
veniently during the grinding opera- 
tion. 
wheel with the steel inserted wedges 
noted. In Fig. 12 


The construction of the wooden 


may be may be 


seen two of the operators grinding 
scythestones, and the manner in which 
the stones are held may he observed, 


After the stones have been ground on 
the four sides, about fifty are clamped 
into a wooden frame and. set on 
end on wheels reserved for this work. 
The ends are then ground automatical 
ly with the revolving wheel. In Fig. 
machines is shown 


and others in 


13 one of these 
with a frame loaded 
position on the wheel with the stones 
Quite a number of 
wheels are from the harder 
stones in various diameters. The meth- 
od in which these are produced is shown 
in Fig. 14. The stone is placed in 
position and the cutter, which revolves 
at about 200 r.p.m., is fed down into 
the stone, cutting out the wheel. Water 
and sand again constitute the cutting 
medium. A number of wheels of various sizes are shown 
in the illustration. It will be observed that the feed to the 
cutter is obtained by gravity through the weight A. 

In Fig. 15 may be seen one of the tools used when 
cutting out the wheels. It will be noted that the cutting 
part is almost a knife edge and does not extend all the 


being ground. 


made 
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way around. The cutter proper is removable from the 
head so that it may conveniently be ground when 
hecessary. 

When cutting files of various styles as square, triang- 
ular and odd shapes from Arkansas stone, the machine 
shown in Fig. 16 is used. This consists of a disk of 
steel the edges of which are serrated every quarter of an 
inch. Into each serration is pounded carefully a paste of 
crushed diamonds that is covered with solder to hold 
the charge in place. This saw will eut the hardest 
Arkansas rock with ease. The machine is seldom used, 
however, owing to its prohibitive cost on small and 
special stones. 

The Pike Co. also makes an artificial stone that is use- 
ful for those not desiring to purchase the more expensive 
natural stones. These artificial stones are made from 
emery or corundum in two grades—one fine, the other 
grade 100. 

The emery is kept in iron trays and is dampened by 
adding water. In Fig. 17 is shown a view of these trays 
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FIG. 7. CHIPPING ARKANSAS STONES 











FIG. 8 TRIMMING CHOCOLATR 
STONE 











FIG. 10. NUMBER OF STONES READY FIG. 11. 
FOR FACING ENDS 














FIG. 9. METHOD OF FINISHING OR SURFACING ARKANSAS OR 


WASHITA STONES 














GRINDING SCYTHESTONES WITH A STEEL-SURFACED WOODEN 


WHEEL AND SILICA SAND 
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FIG. 12. THE GRINDING OPERATION FIG. 13 





with the two grades of emery. Th 
prepared emery is placed in a mold 
and slicked to shape. It will be noted 
that the stones are made of the two 
grades of emery one side fine, the 
other coarse. After one side of each 
grade of emery has been made they 
are placed in the mold A with a steel 
block B on each side, The mold is 
then placed under the arbor press, Fig. 
18, and pressure exerted to hold the 
two parts of the stone together and 
in shape. The stone in the mold is 
then placed under the hvdraulhie press, 
Fig. 19, and pressure at 200 Ib, per 
sq.in. is applied, pressing the emery 
grains firmly together. The stones 
are then placed in the furnace shown 
in Fig. 20 and baked for 12 hr. at 
100 deg. F. It will be observed that 
plates are placed outside of the stones to 
keep them from changing their shape. 
In Fig. 21 are shown the stages Arkan- 
sas and Washita stones pass through, 
as described in this article, from the 





FIG. 14. CUTTING ARKANSAS WHEELS 























FIG. 15, TYPE OF CUTTER USED FIG. 16. CUTTING ARKANSAS FILES 
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vondition in which they are received at the factory to 
that in which they are ship yped. An illustration of various 


types and styles of stone, such as soft and hard Arkansas, 








FIG. 17. TRAYS WITH EMERY 


ee ————————————— 


HYDRAULIC PRESS FOR STONE 


FIG, 19. 
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The ingots are first crushed to about the size of egg coal. 
Afterward it is further crushed and reduced to the 


various-sized grains required in the manufacture of sharp- 








FIG. 18. PRESSING DOWN THE MOLD 





FIG. 20. BAKING THE STONES 








sp ota, ® a 














FIG. 21. FROM ROUGH TO FINISHED STONES 





Washita, India and Crystolon, is shown in Fig. 22. The 
Pike Manufacturing Co. is the sole selling agent for 
the famous India oilstone that is manufactured by the 


Norton Co., of Worcester, Mass. This artificial oilstone, 
used almost exclusively in machine shops, is made from 
alundum, an electric-furnace reproduction of the natural 
Chemically it is a crystalline alumi- 
num oxide made fusing the mineral bauxite in the 
intense heat of the electric furnace. Bauxite is mined 

1 open cuts and thoroughly dried out in immense c¢al- 
ciners. It is then delivered to the furnace room where 
it is put directly into specially designed electric furnaces 
of the are type having an internal temperature of 4,200 
deg. When the furnace is filled with the molten material 
the current is switched off and the mass allowed to stand 


minere! corundum. 


for several days until it is cold enough to handle safely. 





FIG. 22. SAMPLES OF VARIOUS STONES 








The next man- 
ufacturing steps are quite similar to those already de- 


ening stones and other abrasive articles. 


stones. 
& 


Precision Gage Making 


REMACLE 


scribed in making emery 


By Gustave A, 


machine 


The body of the Fig. -1, is made of 
hardened. 


steel and is the only part of the gage not 
As there were two of these gages to be made, 
of them were worked up to better advantage at one time. 
The pins A were turned, hardened and ground while in 
one piece. The making of B is interesting, as it 
illustrates a method of obtaining accurate results on odd 
While absolute precision in size was unnecessary, 


gage, 


several 


shapes. 
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it was important to secure the correct shape and to fit 
the hole in the boss C. 

The series of operations for producing a pair of these 
pins is shown in Fig. 2. After roughing the stock all 
ever in the bench lathe, a parting tool was run in where 
the pins were to be separated later. The pin indicated 
at A was turned to the finish size, 3 in., while grinding 
allowance was left at the small ends. Although the 
miller at first came to mind as best suited for the task 
of removing the stock necessary to create the two lugs, 
the job was finished on a surface grinder in less time 
than would have been consumed in setting up the miller: 
also, a degree of accuracy was attained well within the 
limit allowed. 

At B the stock was ground away until the wheel barely 
grazed the finished %-in. portion. At C the boss was 
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GAGE-MAKING OPERATIONS 

reversed and rested upon the magnetic chuck, and the 
opposite side was ground in a similar Both 
sides were then equidistant from the the 
piece. By following this principle throughout and using 
a micrometer for determining stock 
removed from the various sides the lugs were easily 


manner. 
center of 
the amount of 
finished. 

In operations F and G a series of cuts running trans- 
versely removed all the stock necessary to leave the lugs 
finished. The finishing cut on the lug was run in until 
the sharp corner of the wheel barely grazed the finished 
The lugs still contained a series of steps left 


portion. 
To remove 


by the wheel, as may be seen at F and G. 
these steps, the piece was put between centers in the 
bench lathe and a tool so placed that it cut when moved 
transversely. The element was soon ready for harden- 
ing. During the preceding operation the piece was 
turned slightly after each succeeding cut. 

Owing to the fact that the greater portion of these 
pins was finished, while only the ends were to be ground 
after hardening, the greatest care was exercised in this 
process. Instead of allowing the pin to rest upon some 
more or less uneven surface in the furnace, I hardened 
it in a small furnace, holding it in a pair of tongs and 
revolving it constantly while heating. The pin was 
dipped vertically into the bath. When it had been 


hardened, it was placed between centers in the lathe and 
tested for accuracy. 


MACHINIST 147 


A slight error was corrected by heating to a straw 
color and bending a little in the direction opposite to 
that of the original bend, then cooling in this position. 
When the pin ran true on centers, it was ground and 
lapped. Any high spots that could not be lapped, owing 
to the lugs, were stoned off, thus permitting entrance 
into the hole in the boss C, Fig. 1. 

Elements C and D were assembled to the gage body, 
the dowel pins fitting so as to provide for easy removal 
of the gaging pins, the centers of the holes for which 
were laid off with a height gage. For boring and ream- 
ing the hole for the pin A the gage body, with the pin 
D assembled, was swung in the bench lathe, the body 
resting upon an angle plate which in turn was strapped 
to the faceplate. The gage body was placed as nearly 
square as possible on the angle plate, and the angle plate 
was so located upon the faceplate that the prick-punch 
mark ran true. 

The shoulder was 
hole bored and reamed to 14 in. 
and a hole bored at the same setting, allowing about 
0.002 in. for grinding. Other surfaces on this pin having 
previously been machined to shape, it was hardened. 
The surface in contact with the gage body was ground 
to have a flat true surface, reassembled to the body 
cf the gage, which left undisturbed in the lathe, 
and the hole ground with a diamond-charged lap. The 
hoss C was swung on the faceplate in the lathe and 
hored concentric to the point laid off with the height 


from the gage and the 
It was then assembled 


removed 


wis 


gage. 

The smaller hole was bored first, 0.002 in. being left 
for grinding. The boss was then reversed on the face- 
plate, the small hole already bored being located by a 
plug in the center of the faceplate. The larger hole 
was bored, 0.004 in. left for grinding. After 
hardening ‘of the boss the holes were ground in the same 


being 


manner as the boring. 

It was important that the center of the radius 0.070 
on D should be in line with the center of the gaging 
pin B. 


: “4 
Fig. 3. 


An extra allowance of stock had been left at A, 
The test. plug shown was ground away 0.035 
in. beyond the center line. By grinding the stock from 
the face until the test the 
gaging point, correct alignment was assured, The various 


came in contact with 


vaye 


in the shaper, a 
Flat stock 


radii on gaging points were machined 
voose-neck tool being used for the purpose, 
was used for the tool proper. 

These tools were made by the 
back with a taper reamer, the hole being left a trifle 
small. After hardening, the tools were ground off the 
face until a plug of the required size passed through, 
thus determining the radius the tool would cut. When 
the end had been ground off until only half the hole 


After the gaging 


reaming holes from 


remained, the tool was ready for use. 
points were hardened, they were lapped with a cast-iron 
block containing grooves of the correct radius. In Fig. 
t are shown the lap and right-angle block for holding 
square the part to be lapped. 

The elements were carefully machined at the radius 
and, after hardening, were ground on both sides until 
the radius was reached and the desired thickness obtained. 
Therefore, very little lapping was necessary to bring the 
radii up to the requirements. When grinding the pins 
flush with the gage, test blocks ‘ere inserted in place 


to locate the gaging points properly. 
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Methods Used in Manufacturing 





Machine Tools 


By Rosert MAwson 





SY NOPSIS—In this article are shown tools, jigs 
and fixtures used in manufacturing parts of ma- 
chine tools. In the design of the tools special 
allention is given to locating and holding devices. 








FIG6.9 
JIGS AND FIXTURES USED IN MANUFACTURING MACHINE-TOOL PARTS 


FIGS, 2 

Operation—Milling head, 
placed on height pins and 
end with a screw. 

Surfaces Machined—Base and dovetail surfaces, using 5-in. 
end mill and 4-in. dovetail cutters. These tools operate at 
64 rp.m. with a feed of 0.3 in. per revolution. 

FIGS. 3 AND 3-A 

Operation—Boring head, Fig. 1. The casting 
by the surface, which was machined in the previous operation. 

Holes Machined 2 


AND 2-A 
Fig. 1. The rough 
forced against a steel pad at the 


casting is 


is located 


One hole tapered at 1% in. to 2 in. in 

2% in., and one hole tapered 2 in. to 2% in. in 4 in. 
FIGS. 4 AND 4-A 

Operation—Milling head, Fig. 1. The casting is 

machined dovetail surface that fits into the previously 

back into position with two 


located 
by a 
machined base. It is forced 
setscrews 

Surfaces Machined 
j-in. straddle mills are used 
feed of 0.3 in. per revolution. 

FIGS. 5 AND 5-A 

Operation—Milling head, Fig. 1 The casting is again lo- 
cated by the machined base and dovetails. Setscrews force 
it into position, and straps hold it securely. 

Surfaces Machined—Ends of base, using a 
operating at 105 r.p.m. with a feed of 0.27 in. per 


Faces of large bosses. For this work, 
operating at 90 r.p.m. with a 


3-in. end mill 
revolution. 





FIG.3 


The various sizes of vertical millers manufactured by 
the Becker Milling Machine Co., Hyde Park, Mass., are 
known to the readers. In this article are shown some of 
the especially noteworthy jigs and fixtures found effec- 
tive in machining elements employed on these machines. 


VWittes 


HAN 








FIGS. 6 AND 6-A 
Operation—Finish milling or planing dovetail surfaces in 
base. The casting is located by a bar that fits into the pre- 
viously hole. The casting is placed in correct align- 
ment with the adjustable poppet screws. shown 
Surfaces Machined—The two dovetail surfaces in the base. 
FIGS. 8 AND 8-A 
Operation—Milling gib, Fig. 7. The 
placed against a stop pin in the fixture and is held securely 
with the two straps shown. 
Surface Machined—The upper edge, using a 3-in. milling 
cutter operating at 120 r.p.m. with a feed of 0.3 in. per revolu- 


bored 


rough casting is 


tion, 
FIGS. 9 AND 9-A 
Operation—Drilling gib, Fig. 7. The 
from the end of the jig against a stop pin. 
Machined—Four No. 8 drilled 


casting is slid in 


Holes and three No. 13 


drilled. 
AND 11-A 
motion 


FIGS. 11 
Operation—Milling spindle-feed bracket, Fig. 10. 
The rough castings—four in number—are placed in the fix- 
ture resting on pins. Hook bolts are then tightened against 
surfaces in the castings. Straps are also used to hold the 
parts in position. 
Surface Machined—Base, using an 8-in. end mill 
ating at 40 r.p.m. with a feed of 0.27 in. per revolution 


oper- 
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FIG 11-A 


DETAILS OF JIGS AND FIXTURES USED IN MANUFACTURING MACHINE-TOOLS 
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Forming Die for Tubing 
By Georce G, LITTLE 

A number of 14-in, brass tubes 1144 in. long, used for 
hose connections, required one end to be enlarged to 
prevent the hose from slipping off while under pressure. 
Soldering a sleeve or nipple on the end was too expen- 
sive, so it was decided to form the end. 

A piece of 1-in. round cold-rolled steel was counter- 
hored as shown at A, Fig. 1, and another piece B owas 
After a few trials the right length 
By placing a tube in the 
into A the shape D 


made to fit inside, 
of tube C 


die as shown and forcing B 


was determined, 
down 
was formed. 

The block # had a lug that fitted into the upper end 
of the brass tube, and the work was done in a small arbor 
press. There was no trouble in removing the tube from 


the dies, this being done by driving out with a punch 
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TUBE-FORMING DIES 
from the upper end of B. The dies were not hardened 
and lasted till the lot was finished. 

In making these dies 1 discovered something of the 


reasons, conditions and measurements that go to con- 
trol the shape and action of the tube in forming. 
The original tube was 144 in. in diameter and had a 


glg-in. wall. As the hose connection was not important 
enough to have to be made just as was intended, the 
double bulge was left as it came and no thought given 
to the reason for it. It will be seen that the depth of 
the hole A, the diameters B and C, together with the thick- 
ness of the tube wall, all have a hand in the shaping of 
the formed end, Fig. 1. 

Fig. 2 shows the tube dotted in place and resting on 
the bottom of the die, while in Fig. 3 the tube rests 
about halfway down in the hole A, owing to the bottom 
of the hole being smaller than the outside diameter of 
the tube. The top of the hole A is also smaller in this 
die. 

Fig. 2 is the shorter of the two The 
tube A is out of this die, while the tube with the single 
shoulder and straight tapered end is out of the die shown 
in Fig. 3. The upper half of the die was cut down in 
iength to make tube B. 

No extra piece was used on the upper end of the die 
while forcing down, but the tube was placed, as shown, 
in a No. 3-A Greenard arbor press. A piece of 44-in. 


bottom dies. 
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cold-rolled steel was used to press the tube out of the 
upper part of the die, as the tube swelis in the die and 
must be forced out. 

By experimenting with the diameters, the depth of 
the hole A (Figs. 2 and 3), the length of tube, the 
thickness of wall and the counterbored end of the upper 
die B, Fig. 3, the shape of the formed end can be con- 
trolled, within limits, of course. 

If the hole A is made too large in diameter for the 
size of tube being worked, you get a wrinkled surface, 
as shown by Fig. 2; and when the tube is not long enough 
for the die, Fig. 3, will be the result. The die must 
be shaped so that the end of the tube will be made smaller 
in diameter and not allowed to swell too much at the 
shoulder in proportion to the length of the formed part. 

I think it is also possible to form shapes, as shown 
in Fig. 4, by using two parts of dies formed as the upper 
half of Fig. 3. This would give the shape A in Fig. 
|. ‘Then a second operation with the proper dies would 
make B, C and D, If it were desired to make a piece 
with two swelled places, a die could be made in four 
pieces, as shown at \YOZ, Fig. 4, Y being in halves. 
The part P is first formed as at A; O is formed by using 
the two halves of Y for the center, and Z as the upper 
half of the die, Fig. 3, which would then form the second 
bulge. 
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Adjustable Slot-Milling Cutter 
By F. G. SMITH 

When slots are to be milled an.aceurate width, it is 
the usual practice to have an interlocking cutter, which 
can be packed out to compensate for wear. We had a 
rush job of this description, but had no suitable cutters 
and no time to get them. Something had to be done, 
and we did not fancy wasting time and money by going 
through the spot twice. Our brainy man was told that 








CUTTER 


SLOT-MILLING 


ADJUSTABLE 


here was a chance for him to live up to his reputation. 
He got busy. In a little while the work was going on, 
and we made a first-class job of it. 

Each tooth of an inserted-tooth cutter of the type 
illustrated was set out alternately to right and left, as 
shown, to give the correct width. It worked well. In- 
terlocking cutters are fairly expensive tools, and their life 
These cutters of ours have a very 
When they are 
The 


is somewhat limited. 
long life and a big range of adjustment. 
worn out, all that is needed is a new set of blades. 
body of the cutter, of course, lasts indefinitely. 
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Departments of the Repair Ship 
“Prometheus” 


By Frank A 





SYNOPSIS—The toolroom on the sh ip bears tire 
same important relationsh ip to the machine shops 
and other mechanical departments as the usual 
toolroom bears to shops ashore. It carries prob- 
ably a greater diversity of tools and allachments 
than the conventional toolroom, owing fo the qreat 
variely of work and to the different locations of the 


repair ship from time to time. 





In an earlier article descriptive of some of the depart- 
ments on the United States naval repair ship “Pro- 
metheus” illustrations were presented covering the main 
machine shops and showing a good share of their equip- 
ment, which represents an outlay of well over $50,000, 


STANLEY 


It is a perfectly natural condition that with the com- 
plete line of machine tools installed in the main shops 
there should be a well-fitted toolroom for checking out 
small tools and supplies, just as in the case of shops 
ashore. Nevertheless, to the landsman it seems a matter 
of unusual interest to find such a conveniently arranged 
department as this toolroom on the “Prometheus.” A 
general view, showing one end of this room, is given in 
Fig. 1. Aside from the fact that certain of the overhead 
deck angles are visible in the picture, it might well be 
supposed that this was the conventional toolroom of the 
usual shop, except that perhaps it has a rather more com- 
plete ly filled line of reamers, drills, taps. ete.. than one 
would expect to find in a general toolroom. 

This is obviously necessary for the reason that the ship 

must be all things to all vessels and 
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Mev7y) 7) must have for her own work and for 


: y/ % the work to be carried on for other 
yf j // vessels of the fleet every conceivable 
M/E, f #| kind of tool or part that may be called 


for, unless it is found more feasible to 
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Lith; a) j j make certain of these tools on the 


spot when required. This is not usually 
the case, of course, and for that reason 
me pretty much every size of drill, tap, 
—— reamer, die and the like will be found in 

- this toolroom or in the stores adjoining 
a it. At the left of the picture will be 
seen the revolving twist-drill rack, 
more or less along the lines of the usual 
m\ revolving stand found in general tool- 
rooms, except that in this case the fact 

that the toolroom floor, or deck, quite 
often rolls and pitches to an angle of 


te 


anywhere up to 30 deg. or more makes 
it necessary for the tools ip be confined 
in their compartments. The rack itself 
stands about 6 ft. high and turns upon 
a ball bearing. It is mounted upon 
a heavy piece of gas pipe, with a base 
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FIG. 1. TOOLROOM OF THE “PROMETHEUS' 


Included are a large number of tools of all kinds and 
sizes, Which enable the ship to take care of practically any 
kind of machine-repair job that might arise with the fleet 
at sea. The lavout of the shops there presented gave a 
good idea of the floor arrangement, whereby space is 
utilized to the greatest advantage and at the same time 
attention is given to the peculiar difficulties that might 
arise in using certain kinds of tools on a ship not riding 
on an even keel, as would be the case in rough weather. 

To a certain extent the same considerations had to be 
kept in mind in the installation of tools in the depart- 
ments shown in the accompanying illustrations, although 
the machinery here is smaller, with lighter parts which 
are more easily handled and controlled, if it is necessary 
to use them during the roughest conditions of machining 
at sea. 


of ample dimensions to maintain its 
, position perpendicular to the deck sur- 

face. The whole affair is easily swung 
about by the hand to bring the required size of drill into 
position. The general construction is so well-known as 
not to require any explanation, 

It will be seen that each face of the stand has pockets, 
or compartments, for four to a half-dozen or more drills, 
depending on their size. Extending across the face of 
each section at the right is a flat metal strip which is 
hinged at one end and which drops down behind the latch 
at the opposite, or open, end. When a drill is to be 
removed from its place, this metal locking strip is swung 
up, allowing the tools behind it to be takep out of their 
pockets. This arrangement effectively takes care of the 
tools under any and all conditions of tossing about in 
the sea, keeping the drills from falling upon the deck, with 
the attendant possibility of injuring the workman or 
nicking the cutting edges themselves. 
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Looking again at the illustration and particularly at 
the right of the center, it will be seen that the racks for 
veamers both straight and tapered are the conventional 
type of sloping open-faced affairs, where a sufficient angle 
of inclination has been possible to assure the tools staying 
The 


ection of the shelving be!ow the reamer racks is of the 


in position without special means of clamping them. 


common form, except that the bottoms of the shelves slope 
downward from the that 
material placed in them, whether small parts in the metal 
receptacles or varying in character, as tongs, files, ham- 
mers and the like, cannot fall out with the lurch or roll 


front by about 20 deg., so 


of the vessel. 
This idea of taking care of tools—small tools, machin- 
ists’ tools and machine appurtenances, like chucks, face- 
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be instilled into the mind of a newcomer on such a ship. 
We are accustomed, if we are careful at all, to place our 
spare lathe chucks, faceplates and other equipment where 
they will not be covered with dirt, oil and chips or fall 
into the machine. But at the best they are usually put 
alongside or against the legs of the machine, or possibly 
hung upon pegs in the wall near-by. As a rule, we feel 
that when this equipment is off the floor and secured 
against the wall we are doing about all that can he 
expected. 

On board a repair ship, however, we have to go severa! 
steps farther. We must set the chucks and faceplates 
clear of the deck; otherwise, they will slide to and fro 
with the rofl of the ship, bruising themselves and other 


objects. When it comes to hanging tools upon supports 
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FIG. 2. OPTICAL SHOP ON U.S.S. “PROMETHEUS” 
AND SOME OF THE EQUIPMENT 


plates, steadyrests, big pipe centers and a multitude of 
other apparatus—must be closely adhered to on a ship 
of this kind, for when at sea her shops, like all the other 
departments, are pitching and swaying in every direction, 
Sometimes there is such a degree of roll that even with 
the best provision for securing the tools it seems likely 
that some must drop from their racks to the deck. It is 
only by paying strict attention to these details that trouble 
from this source is avoided. 

This is one of a number of peculiarities relating to 
shopwork on a repair ship that the machinist familiar only 
with shore work must become accustomed to aboard such 
If he has been in the habit 


of having a number of lathe or planer tools alongside the 


a ship as the “Prometheus.” 


machine, even on the conventional tray with a ledge an 
inch or more in height around the edge, he must get used 
to the idea that this tray is likely to slide off the machine 
at any time unless he sees that it is placed properly with 
its resting feet between the ways of the machine. Even 
then it may slide endwise off the tail end of the lathe. 
or this reason, tools carelessly thrown upon the machine 
may drop off and possibly injure themselves or the oper- 
ator. This taking care of the cutting tools immediately 
under his observation is about the first thing that has to 
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FOR TOOL MAKERS’ LATHE IN 
OPTICAL SHOP 


FIG. 3. DEVICE 
on the wall, we have to secure them there also; otherwise, 
they will drop off and be in worse shape than if they were 
originally left on the floor. This necessity has led to the 
devising of special means in the way of boards or racks 
suspended on the inner shell of the ship, on the wall of 
the ship herself, to which are attached substantial bent-up 
studs for faceplates, and large wooden plugs, upon which 
lathe chucks may be slipped and fastened by tightening 
the jaws into the wood. 

At the rear end of the room will be seen a form of rack 
for holding sets of taps and dies, both for straight work 
and for pipe threads. The tool boxes in this case are 
placed upon projecting arms with hooks so set that they 
cannot slide out endwise or fall from the rack. The 
opposite side of the room is fitted up in similar fashion 
for holding all sorts of equipment. Every tool, when 
brought back to the room, is immediately put in condition 
and returned to place, so that it cannot get loose. 

The toolroom is fitted with grinding apparatus and 
sharpening equipment for all sorts of tools. It has a 
complete line of air tools for use around the ship and 
carries also a stock of hoisting apparatus and miscellane- 
ous equipment not commonly found in general toolrooms 
ashore. Of all repair departments one can conceive of, 
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a floating shop has the greatest diversity of work coming 
to its attention, and the toolroom has to be prepared to 
supply tools for almost any kind of emergency job. 


EQUIPMENT OF THE OPTICAL SHOP 
“Prometheus” 


It is fitted 
makers’ 


Another important department on the 
is the optical shop, shown in Figs. 2 and 3. 
up with precision machinery, including tool 
lathes, bench lathes, grinding machines, toolroom miller, 
engraving machine, etc., all suitable for taking care of 
high-grade instrument work such as arises on vessels at 
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those in 
The method of drive 


Like all the other tools on the “Prometheus,” 
the optical shop are motor driven. 
for the different machines will be obvious upon inspection 
of Figs. 1 and 2, the latter being an enlarged view at a 
somewhat different angle, showing particularly the motor 
drive for the Pratt & Whitney tool makers’ 10-in. lathe in 
the foreground, the Rivett grinder in the rear and the 
bench lathe at the left. 

The motor itself will be in this case behind the 
tool makers’ lathe, on a_ bracket the the 
cabinet, under the head. The handwheel for its control 
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sea. To this department falls the lot of repairing binocu- extends on a shaft obliquely placed, so that it comes just 


lars, certain parts of telescopes, periscopes for submarines 
and numerous other instruments of kindred nature. It 
has, in addition to its machine-tool equipment, ample 
bench space, with convenient vises, tool drawers and the 
like. It is kept in neat condition and has all the appear- 
ance of a high-grade laboratory or experimental depart- 
ment in some of our great factories. It is a pleasure to 
do work in this shop, where every tool is at one’s disposal 
for all sorts of undertakings. The tools supplied for the 
work here are as follows: 


Tool makers’ lathe, 19 in. by 5 
Universal miller No. 1-A......... 


Pratt & Whitney 
Brown & Sharpe 


Bench lathe, 8-in. Rivett......... Rivett 

Sensitive bench drill............. Francis Read Co 

err ree United States Electrical 
Tool Co. 

Engravin EO Ee George Gorton Co. 

Two bench grinders............. James Clark 

Arbor press, Greenard bench.... Bartlett 


World dynamo 


Electroplating equipment........ 


below the left hand of the workman. The main belt of 
the motor extends to the short jackshaft immediately 
above the head of the lathe and suspended from the deck 
supporting beams above. From this the open and cross 
belts lead to the two driving pulleys upon the main 


s controlled, as 


spindle. The countershaft mechanism 
indicated, by the longitudinal shifter rod extending along 
the back of the machine, as is customary with certain 
other types of drive. 

This continuous shifter rod has always been recognized 
as a convenient feature even with small tools. It is 
particularly helpful with long lathes, where the workman 
often has to take several steps before he can reach the 
shifter rod at all. This is of the ordinary vertical type. 


It is very handy indeed in the ship repair shops to have 
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this type of horizontal rod, which may be reached from 
any point in front of the machine. The method of driv- 
ing the universal miller is shown in Fig. 2, as well as 
the general drive for the grinder. 

This room, like other shops on the ship, is well lighted 
artificially, and through the day has ample illumination 
by means of the liberal ports shown at the left in the 
illustration. This optical shop happens to be at the rear 
end of the deck superstructure, so that it opens out upon 
the open decks past the center of the ship, where plenty of 
light is available, unobscured by other deck structures. 

As this department is the one where all the high-grade 
tool work of small size is handled—that is, the precision 
work of the ship—it is of unusual interest. The layout 
of the workshop is therefore presented in Fig. t. This 
shows the method of placing the tools, benches, ete., and 
also gives details of the bench equipment, which will be 
of considerable interest. It should be pointed out that 
it is thought desirable on ships of this kind to have 
benches unusually deep to provide ample working space 
as well as to make sure that the work shall not easily fall 
off to the deck. 

The storage drawers underneath are also correspond- 
ingPy deep, as they fill an important place in taking care 
of equipment that it is not wise to leave lying loose, where 
The 


it may roll into obscure corners or be lost entirely. 
bench details show not only the woodwork, but the strue- 
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These benches were laid out and made at Mare Island 
navy yard. As a matter of fact, all the furniture used on 
the ship was constructed at that yard. It will be under- 
stood that such equipment must be unusually strong and 
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tural steel work for supports, clips for attaching the legs FIG. 5. DRAFTING ROOM OF U.S.S. 
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FIG. 6. GENERAL ARRANGEMENT OF DRAWING OFFICE One interesting feature peculiar to the fact that this 


AND DETAILS OF FURNITURE 


to the deck and the angles to the longitudinal bench 
The 


bench is a composite affair of channels, L’s, angles and 


members, as well as other features of importance. 


Woot | wi rk, 


bench equipment is used on board ship is illustrated by 
the detailed sectional views showing the change in the 
slope of the ship’s walls as one glances along the length 
of the bench. Thus, at one point the wall structure is 
practically perpendicular. At another point it slopes 
forward until it reaches an angle of several degrees, and at 
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the same time the plan of the deck assumes more camber 
here, so that the front legs of the bench and the top of the 
bench itself are the only two members at right angles to 
each other. A study of these details will reveal some 
interesting points well worth the notice of people intrusted 
with the fitting up of ships with furniture and similar 
equipment. 

An example of the complete use of all available space is 
well brought out by the installation of the large number 
of small drawers at the left-hand end of one of the long 
benches in this department, where 26 such drawers are 
shown in position, for holding all kinds of material and 
pretty weil filling in all the space between the sloping 
deck and the bench top. 

Another important department is located on the ship 
directly across from the optical shop just illustrated. 
This is the drafting room, which occupies on the port 
side of the vessel a space 26 ft. long by 14 wide, in which 
are installed several heavy drawing tables suitable for 
laying out all sizes of work. The benches and cases in 
this room are fitted with filing drawers of suitable size for 
original drawings, tracings and blueprints. The general 
arrangement will be understood from Fig. 5, this view of 
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The method of building up the woodwork upon the 
structural-steel members is brought out clearly in the 
different elevations and sections. Enough dimensions are 
retained to give these drawing details a degree of interest 
to all readers acquainted at all with drawing-office equip- 
ment. The corner posts, it will be noticed, are all of 
substantial sections and, like the intermediate supports, 
are firmly attached to the deck by angle clips, which assure 
them The 
position of the port lights is clearly shown in the plan 


against movement in any kind of weather. 
of the drawing office in Fig. 6, and the location of the 
skylight overhead is also indicated by the dotted line. 
The steel deck in this office is covered with linoleum. 
All the lights throughout the ship are carried in special 
spring sockets, adopted for shox k-absorbing purposes, to 
prevent the constant jar and vibration of the ship from 
putting the bulbs out of commission too frequently. These 
sockets are so arranged that very little vibration gets as 
far as the lamp, and there is therefore not much greater 
liability of loss of lamps in this way than is the case with 
the same kind of bulbs in the customary fixture ashore. 


* 
Spring-Operated Reaming Jig 


By Epwarp L. Ropenour 

This jig was designed for reaming bushings, small 
gears, sprockets and other small castings used on harvest- 
ing and agricultural machinery and has proved very 
useful. 

After the jig is once lined up with the drilling-machine 
spindle, all that is necessary to change from one job to 
another is to change the bushings. These are made to fit 
the bore in the bushing plate and jig frame. The bushing 
plate can be reversed, and in this way two more inches 
of space can be gained with the same jig. 

The operator lifts the handle A, which the 
jig and allows the work to be placed within the bushings, 


opens 























SPRING-OPERATED REAMING JIG 


the room looking toward the after end of the ship. A 
large skylight directly over the center of the room provides 
ample means of ventilation, in conjunction with ports at 
the side and astern, and gives ample daylight illumination. 
The lamps for artificial lighting are shown between the 
deck beams overhead. 

The general arrangement of the equipment is illustrated 
in Fig. 6. This shows clearly the layout of the tables, 
desks and cabinets and also illustrates in detail the type 
of furniture built especially for this purpose by the Mare 
Island yard. Here again it is quite important that the 
drawing tables and furniture in general be firmly 
attached to the deck plates forming the floor of the 
drawing office. At the same time they must fit snugly 


against the inner wall of the vessel. 


DESIGNED FOR 
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AGRICULTURAL-IMPLEMENT PARTS 
Then the handle is released and the part Is securely 
clamped ready to be machined, there being no other 


device to bother with. 


Using the Small Drilling 
Machine 


By R. A. Gustavus 


A drilling machine that is universal in its scope is 
generally well liked by those who use it on machine and 
tool work. Of course, it should be accurately constructed ; 
otherwise it will cost more to do certain jobs that must be 
squarely drilled or lapped. 
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In Fig. 1 is shown how easily a piece may be drilled at 
an angle when the table can be tilted to the desired in- 
clination. The shell-boring tool that is to be drilled has 
Leen first clamped in the drill vise, which in turn is located 
by the drill-press table and parallel piece that is clamped 
to the side of the table. 

If the drill press has an extra slide extending along 
the post almost to the floor, and also a female center, the 
latter will be much used for rapidly centering work for 
turning in the lathe. The application of this female- 
center method for centering lathe work is shown in Fig. 2 
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VARIOUS DRILLING DEVICES 

Ifa V-rest may be inserted in place of the female center, 
itcan be used to good advantage fo; drilling holes through 
round stock, as shown in Fig. 3.) A good feature of this 
V-rest, if it is properly constructed, is that the corner of 
the V is always in line with the drill, thus insuring the 
drill’s going through the center of the piece. The method 
of holding the round stock in the drill vise and carefully 
setting with square and scale consumes much time, and 
drilling by eye usually produces poor results. 

If the above-mentioned rest is not at hand and the table 
is of the swivel kind, a suitable rest for round stock can be 
obtained by tilting the table as in Fig. 4 and clamping a 
piece of flat stock to the side of the table, as shown. In 
order to insure the corner of the V thus created being in 
line with the drill, a piece is turned as shown at A, Fig. 5, 
and applied in a similar manner—that is, the table is 
swung around until the piece A, which runs true in the 
chuck, fits into the V. 

If none of the foregoing features are present and much 
round stock is to be drilled through the cross-section, a V- 
block fastened to a piece of flat stock, as shown in Fig. 5, 
may be properly located and clamped to the table of the 


press. 
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It is an old trick to lay a parallel plate upon the table 
of the drill press and proceed to true this by means of 
sweep and indicator. While this procedure will not insure 
drilling squarely if the spindle of the press is shaky, it 
will improve matters somewhat. Much time is lost, how- 
ever, when each tool maker who wishes to drill or lap 
a hole squarely has to resort to this method. In a small 
shop we possessed a small drill press, the table of which 
was so much out of square that it could not be used for 
most of our drilling. A casting was obtained and ma- 
chined as A, Fig. 6. Four sets of screws like those shown 
in cross-section enabled us to true the table. 


om 
Avoiding Indexing Errors 
By Rotanp V. HutcHutnson 

Where one operator runs two or more machines, a 
hoard at each machine with the move chalked, painted 
or stenciled on it will often help to keep his mind from 
wandering too far off the job. 

The type of dividing centers having a worm gear with 
several rows of holes in it is commonly used, and there 
are numerous errors credited to it in the hands of semi- 
skilled help. With this class of labor the machine is 
usually set up by a gang boss or other skilled operator, 
and what is the most obvious thing for this man to do 
to avoid errors? Is it not to plug up the holes not to 
be used in that specific circle in which the plunger is 
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DIRECT-INDENING DEVICE 


working? Finished round hardwood stock such as is 
bought for pattern’ makers’ use is excellent for this pur- 
pose and may be cut into the correct lengths and stored 
away in a box until needed. 

Direct indexing is no doubt the sure way of avoiding 
spacing errors; but as has been pointed out by one cor- 
respondent, when the divisions are high in number, the 
indexing plates are subject to greater shock than is ad- 
visable for the continuance of their accuracy. 

The sketch shows an end view of a direct-indexing de- 
vice that was made to overcome this weakness and yet 
provide rapid and accurate spacing. Two index plates 
were made, cut together, staggered and doweled. 
Obviously, 


Two 
exactly similar pawls engage these plates. 
when one pawl is seated, the other is riding on the land 
of the other plate, ready to drop in when the device is 
rolled by means of a tommy-bar inserted in a disk, 
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Introduction of Shop Management 
in Typewriter Plants 


By L. P. 





SYNOPSIS—Some six years ago the Remington 
Typewriter Co. began the installation of scientific 
management in its plants. H. L. Gantt was 
retained as consultant. This work can now be 
considered as thoroughly established, although, of 
course, modifications and improvements will always 
be made. In this article and three others that will 
follow, the general results and basic principles of 
the work will be presented. 





The Remington Typewriter Co. operates in the United 
States four factories engaged in building typewriters and 
manufacturing their accessories and supplies. These 
factories are located in Ilion, N. Y., Syracuse, N. Y., and 
Bridgeport, Conn. 

Some seven years ago the beginning of the unification 
of the factory methods was started. Up to that time the 
administration of each plant was largely independent of 
all the others, and it was difficult to obtain reports in a 
form permitting intelligent comparison. The advantages 
of using the same classification of accounts, the same 
method of finding costs and the same accounting system 
are apparent to every reader. The possibilities of improv- 
ing production by introducing into each factory the best 
of the methods in the others are likewise easily appre- 
ciated. Once the same methods are in in all the 
factories, the transfer of men from one place to another, 
either temporarily or permanently, may be made with full 
assurance that they can take up their new duties at once 
without going through a period of learning. 

When undertaking this work of unification in the four 
factories it was obviously advantageous to install the best 
system possible. With this purpose in view H. L. Gantt 
was retained as consultant. His work has been going 
steadily forward for some six years, and he considers that 
the four typewriter plants now present the most repre- 
sentative installation of his system of shop management 
as applied to machine shops. 

Within a few weeks I have had the privilege of entering 
all four of the factories mentioned. The visits were made 
with the purpose of studying the broad results that have 
been obtained and of gaining a first-hand knowledge of 
the principles that have made the results possible. Thus 
this article and those that follow will be devoted to results 
and principles, without making any attempt to show 
detailed methods. 

The reason for this is that men and principles are 
always of vastly greater importance than systems. It is 
true, although still a matter of some dispute, that the 
same principles can be worked out through different shop 
systems and attain the desired satisfactory results. A 
logical presentation might call for a statement of prin- 
ciples before a setting forth of results. But the value of 
principles is best shown by the results that they bring. 
Thus our starting point can well be a brief discussion of 
the general results that have been obtained from the 
installation of scientific management in the plants of the 
Remington Typewriter Co. 


use 


ALFORD 


1. The invested capital has been reduced relatively to 
volume of product. This has been brought about largely 
by a cutting down of the quantity of raw and finished 
material in storage and work in process, Other factors 
have been the sale of one plant, its amalgamation with 
another and a reduction in the number of machine tools 
and amount of manufacturing equipment needed. 

2. The factory production has been increased in the 
proportion of 100 to 164. While this has been going on, 
one factory has been given up, its equipment moved to 
another, the number of standard machine tools has been 
decreased, and only a few special machines have been 
added. During the same period the number of working 
hours per week has been reduced from 59 to 50; the num- 
ber of employees per unit of product has been materially 
lessened. The actual working time has had still another 
reduction by the introduction of a ten-minute rest period 
into each half-day. 

3. The wage payment to employees has increased in 
the proportion of 100 to 123. At the same time there 
has been an average saving of 18 per cent. on the labor 
cost of 5,000 jobs in one factory. These have been studied 
and placed on a task-and-bonus basis. 

t. The average labor cost has been reduced in the 
proportion of 100 to 80, 

5. A steady improvement in the quality of the finished 
machines has taken place during the installation period. 

6. All factory employees and executives have been care- 
fully trained for their duties. 

7. Both executives and employees now have the satis- 
faction of knowing that they are working under a well- 
thought-out plan in which each man’s duties are defined, 
and which provides for the advancement of those who 
make good. 

8. From top to bottom there has been cultivated and 
now eXists a spirit of cooperation and good will among 
all the executives and emplovees. 

9. The factory executives are now relieved from the 
supervision of routine affairs and are free to deal with the 
exceptional matters which need study and must be care- 
fully considered before they are decided. 

Any one of these nine general results is important in 
itself. Taken together they present a broad result, which 
at once establishes the assumption that the principles 
from which the effects have come must be right. But 
before turning to a statement of what those principles are, 
it is necessary to sketch the general policy and attitude of 
the management of the Remington Typewriter Co. as this 
the work of the 
management began and as it has been developed and 


existed before installing system of 
worked out up to the present time. 

The progress of industry seems to be paralleling that 
of our political fortunes and to have the same stages. 
The relationship existing between employer and employee 
under these three sets of conditions may be referred to as 
“master and slave,” “patriarch and dependent” and “man 
toman.” The last ‘is one of democracy in industry, where 
each deals with the other in the straightforward relation- 


ship of one free man with another. 
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Here the employer recognizes that the workmen are free 
moral agents, and the employee accepts the same principle 
Kach is working for the 
The 
relation is that of friendly business, because that is. the 
Thus each 


as applying to his executives. 
best good of the business, for thereby each profits. 


only one which is mutually advantageous 
side accords to the other the freedom of action and the 
rights that exist between all right-minded business men 
who are working for things that are equally beneficial. 
This relation is an outgrowth, perhaps, of that positive 
American idea that the human individual has an intrinsic 
value, that he has a right to get the most out of his native 
endowment and to enjoy in his own way the product of 
his own labor. 

The attitude of the executives of the Remington Type- 
writer Co. toward their workmen is the direct outgrowth 
of this democratic spirit applied in industry. From this 
human relation flowed a 
Freedom of discussion and negotiation 


fundamental have number of 
details of policy. 
is encouraged between the executives and the workmen. 
Kither side is free 1o propose modifications in existing 
and arrangements, or even to 


ryy 
he 


always ready to discuss and investigate all proposals, The 


terms of employment 
suggest something entirely new. Management 1s 
workmen on their side have the right to send representa- 
time to confer with the 
who this com- 
A man is 
not fired simply because he has been on such a committee. 


a committee at 
the 
mittee are treated entirely without prejudice. 


tives or any 


Management, and individuals form 


Of course, the management does not always agree with 
When this is so, the ad- 
verse decision is frankly stated and the reasons therefor 


the viewpoint of the workmen. 


clearly given. Everything is above board. 


To sum up what scientific management is, I can do no 
better than to quote from an address’ given by Fred J. 
. . e rrr 
Miller, general factory manager of the Remington Type- 
writer Co. The quotation is his definition of scientific 
management evolved as a result of his experience with it 
in the factories under consideration. It is as follows: 

The definition of 
able to give is that it 
the right thing is done, at the right time, 
by the right person. 

By the right thing I mean a thing 
fully studied and a definite conclusion arrived at as to whether 
or not it should be 
thing would be better. 

The right time means that the first and all 
operations upon a piece must be scheduled or planned so that 
the completed piece or pieces will be ready for the stockroom 
when needed and (remembering inventory values) not much 
before they are needed. 

The right manner means that each performed 
upon any way that has been carefully 
worked out by study and by the development of the best pos- 
sible method. It means also that the best possible machinery, 
tools, etc., have been developed and provided for doing 
operation, having reference of course to time and circum- 


been 
that 
manner, 


best scientific management I have 


arrangement such 
in the right 


consists in an 


which has been care- 


done at all, or whether or not some other 


successive 


operation 


piece is done in a 


each 


stances. 

The right means a person who has been selected 
with reference to adaptability to the work to be done, who 
has then been carefully instructed in the right method of 
doing it, has been convinced that it is to his interest to do the 
work in this way and shown that he will be paid liberally for 
so doing. 


person 


To complete the foundation for the articles that are to 
follow, this first one can very properly close with a 
statement of the general divisions or classes of the work 
that have been made in order to secure control. The first 
class includes all the shop work that is routine in its 


‘Delivered at annual meeting of the Efficiency Society, 
December, 1915. 
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nature: that is, all the work that we know how to do 


from previous experience. This work is directed and 
controlled from the “manufacturing office.” In other 


words, it is the function of the manufacturing office to 
collect information in regard to the sequence of operations 
on all the manufactured parts, the machines on which 
the parts are made (together with their shop location), 
to record, or estimate if necessary, the number of parts 
produced per hour, the quantity and kind of material 
required to make such parts, the number of parts per 
finished unit of output, the tool number required for each 
operation and its location, and to keep an exact balance 
of material on hand and on order. 

From this information can be graphically shown the 
work that has been done and the work to be done; in other 
words, the load on the shop and how it is being carried. 

This office receives all orders for manufacture, and from 
its charts can tell what can be done and when it can be 
It is one of its functions to make promises and to 
heep them. 


done. 


The second class of work includes that which is new; 
that is, things which are entirely outside of the routine 
and concerning which the shop has no previous experience 
Thus, the making of all kinds of 
shop investigations, the engineering work of the plant, 
making time studies and setting tasks are all in this 
Control is centralized in what is known as 
where all questions of “how” are 


or exact knowledge. 


second class, 
the “engineering oflice,” 
answered. 

This subdivision of the work is basic in all the places 
where Mr. Gantt’s svstem of shop management has been 
installed. ‘The reason for it is to separate that which is 
done over and over again and becomes routine from that 
which is done for the first time and must be carefully 
studied step by step. Each class of work requires a dif- 
ferent type of man—the first, one who is content to do 
the same thing time and time again; the second, one who 
prefers to do a thing but once and is always interested in 
that which is new, . 


* 


Greatest Petroleum Production 


That 1915 was the most successful vear of production in 
the history of the petroleum industry is shown by sta- 
tistics just compiled under the supervision of J. D. Nor- 
throp, of the United States Geological Survey. 

The total quantity of crude petroleum entering the 
world’s markets in 1915, which amounted to 426,892,673 
bbl., exceeds the former record, established in 1914, by 
28,194,307 bbl. or 7%. . 


WORLD'S PRODUCTION OF CRUDE PETROLEUM IN 1915 AND TOTAL 
YIELD SINCE 1857 








Quantity, 1915—— © —— Quantity, 1857-1915 Q% 
Barrels of Metric of Barrels of Metrie of 

Country 42 Gal. Tons Total 42 Gal. Tons Total 
United 

States *281,104,104 37,480,547 65.85 *3,616,561,244 482,208,266 60.10 
Russ'a 68,548,062 9,353,077 16.06  1,690,781,907 222,984,256 28.10 
Mexico 32,910,508 4,388,068 7.71 123,270,377 16,420,008 2.05 
Dutch East 

Indiest 12,386,808 1,710,445 2 90 148,999,921 20,087,939 2.48 
Roumania 12,029,913 1,673,145 2.82 130,012,387 17,477,878 2.16 
India 7,400,000 986,667 1.73 80,789,711 10,771,961 1.34 
Galkcia 4,158,899 578,388 0.98 136,032,500 18,918,364 2.26 
Japan and 

‘ormosa 3,118,464 415,785 0 73 30,169,622 4,022,606 0 50 
Peru 2,487,251 331,633 0.58 16,794,223 2,239,229 0.28 
Germany 995,764 $140,000 0.23 13,961,333 1,875,974 0.23 
Trin dad 1750,000 100,000 0.18 2,819,430 375,924 0.05 
Argent na 516,120 0.12 1,033,121 151,693 0.02 
Egypt 221,768 0 05 1,308,496 174,466 0.02 
Canada 215,404 0 05 23,709,074 3,161,210 0.39 
Italy 39,548 0 01 842,020 119,279 0.01 
Other 110,000 0.01 372,000 49,600 0.01 

Total 426,892,673 57,298,786 100.00  6,017,457,366 801,038,653 100 00 


* Marketed production t Ineludes British Borneo t Estimated. 
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Loading Primer Bodies 


EDITORIAL CORRESPONDENCE 








SYNOPSIS—The final operations of primer mak- 
ing, as in other industries, consist largely of inspec- 
lions and handwork. This article shows the 
ingenious inspection devices used, the precautions 
against fire and explosions and the methods em- 


ployed. 





After the priming bodies, together with the anvils and 
plugs, have been made as described on pages 309 to 315, 
Vol. 44, they go to the loading factory to receive their 
charge of detonating and explosive compounds. 

The article referred to described the packing of primer 
hodies in boxes holding 10 layers of 100 each. On being 
received at the loading factory the top of the box is re- 
moved and the whole thing turned upside down on a broad 








bench. The box is then lifted olf, leaving the contents 
[ 
| “> 
t == = 
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The length of this anvil is tested in a simple multiply- 
ing device, as shown in Fig. 1, where the outer face of 
the anvil rests on the gage plate and the anvil projection 
touches the feeler that actuates the multiplying lever. 
Two marks on the scale give the maximum and minimum, 
which in this case is 0.096 to 0.098 in. 


Testing Howes spy Lien’ 


The holes are tested by placing the anvils over a sheet 
of ground glass having an incandescent bulb beneath, as 
in Fig. 2. This throws the light through the holes, so that 
the operator can easily see light through the three holes 
in each anvil, even though they are drilled at an angle. 
The operator is partly inclosed, so as to shut out bright 
daylight, which might tend to confuse. 

In order to facilitate the handling of 
special form of rack las been made, as illustrated in Fig. 


D 


these anvils a 





























Fig.! 





FIGS. 1 TO 4. 
in a pile, the lavers being separated by the corrugated 
cardboard previously mentioned. ‘The primers are then 
placed open end up in wooden trays, each tray holding 50 
bodies. This is the unit in which they are handled 
through the different departments, the first being that of 
the preliminary inspection, to be sure that the primer bod- 
ies are correct in every particular before loading. 

The anvil and plugs are also inspected, particularly for 
the flash holes, for if these are not clear it is impossible 
for the fire to reach the powder in the body of the primer. 
The rounded end on the anvil is also carefully inspected, 
as the distance between this and the explosive in the cap is 
of great importance if they are to fire properly. 





INSPECTION AND HANDLING DEVICES FOR 





[ 4 4. 


Fig.3 





Fig.4 
PRIMER PARTS 


This is of light sheet metal and holds 81 anvils, 9 on 
The holder is easily) loaded by simply scattering 
anvils over the top. <A little practice enables the girl to 
fill these holders very quickly, and they are then passed 
to the inspector through an opening in the side of her 


3. 


each side. 


cage. 

This holder is made in two parts, the lower containing 81 
rather sharp pegs A, which fit up inside the hole of the an- 
vil and center the anvils so that the rounded end will point 
upward. The lower part is removed as soon as the holder 
has heen filled, only the upper part being necessary to hold 
the After 


the iuspection of the primer parts is finished, and the per- 


anvils over the ground glass for the eye test. 
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cussion caps, which are shallow, drawn copper cups that 
have been partly filled with the proper mixture of ex- 
plosives and covered with a thin disk of tinfoil, have been 
brought to the operator,everything is ready for assembling. 

The first operation is to put the caps in place, which is 
done while the primer bodies are in the trays previously 
referred to. The caps are picked up by a ball hand-spring 
chuck, Fig. 4, and a ring of Pettman’s cement is placed 
on the outer edge to seal the cap into the body. This is 
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Figs 
5 TO 9 


FIGS. FINAL ASSEMBLING 
done by an ingenious little device seen in Fig. 5, the cen- 
tral portion being practically a hollow tube and bringing 
a ring of cement up against the cap as it is held in the 
position shown. 
SCREWING IN THE ANVILS AND PLUGS 

The board of bodies with the caps in place goes to a 
bench, where the anvil is screwed in by the little machine 
shown in outline in Fig. 6. This is a mechanical screw- 
driver, operated by a small pair of bevel gears and a hand- 
wheel, as shown. The primer body is held under the 
screwdriver by the yoke, which is operated by a hand lever 
beneath the bench. down solidly 
on their seats; and as both the depth of the cup and the 
projection on the anvil have been previously gaged, there 
is practically no danger of their making contact. The 
surplus cement is cleaned out with a soft stick. The caps 
are all seated in the body by being lightly pounded, using 
a soft-nosed stick for this purpose. Metal would be very 


The anvils are screwed 


AND 
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apt to set off the explosive, the same as when the. primer is 
fired. 

The assembling fixture, Fig 6, consists primarily of the 
spindle B. This is driven 


’ 


through the bevel gear C. 


frame A and the screwdriver 
by the handwheel at the side, 


The handle D controls the vertical movement of the serew- 
and is 
by the 
and is 


driver, which is made solid on the splined shaft 
shown at /. The primer holy is held in position 


plate G, which forms a guide for the screwdriver 


2 















eee errr) 





Fig.9 


GAGING DEVICES USED FOR PRIMERS 


actuated by the cam J, shown beneath. This pulls the 
plate G down against the primer body, the spring shown 
releasing it as soon as the cam is moved in the opposite 
direction. 

The distance from the face of the primer body to the 
rounded or outer surface of the cap is then carefully gaged, 
the limit here being but 0.004 in. This is now automatic- 
ally taken care of in the assembling of the anvil. The 
hardened-steel plug / in the base of the clamping fixture, 
being located the proper distance above the surface, forces 
up the end of the cap, should it be necessary. 

Afterward, the bottom of the primer is inspected to 
insure the caps being at the proper distance, this being 
done in a machine almost identical with that illustrated in 
Fig. 1. Then the primer bodies are turned over in the 
tray, and the smaM copper ball is put into the anvil. The 
plug is next started in the hole, so that the ball will not 
come out. These plugs are screwed into place with a 
three-prong screwdriver. 
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The next operation is to close the metal around the plug 
by forcing a hollow-coned die over the central portion of 
the primer body, closing the thread so as effectually to 
prevent the plug from backing out. This is called “dab- 
bing” and is done in a foot-power press on the order of the 
well-known sprue cutter. The operation is performed 
about as rapidly as a man can handle the primer, a produc- 
tion of probably 30 a minute being steadily maintained. 
Men are shifted from this to other and laborious 
work every two hours, so as to avoid excessive fatigue. 

The surface of the raised portion is then cemented in a 
machine similar to that seen in Fig. 5, and a small paper 
washer is put in place to prevent the grains of powder 
from working down into the flash holes. This is also done 
very rapidly, the small paper washers being spread on the 
bench and picked up with the end of a soft wooden stick, 
which is occasionally moistened on a damp sponge. 


less 


LOADING THE PRIMERS WITH PoWDER 

The bodies are now ready to be loaded with the coarse- 
grained powder that surrounds the central portion. This 
powder is already measured in regular 16-page paper 
shells, which come in cases containing 20 boxes, each box 
holding 120 paper shells and each shell containing a 
proper load for the fuse. 

The powder is poured into the primer body very rap- 
idly, as there is no danger of its getting into the flash 
holes. The girls who do the loading become very expert, 
and by using both hands they fill a tray of 50 primers in 
remarkably short time. 

Then the closing disks are put in place, each previously 
having a paper washer cemented on the inside. A ring 
of cement is placed around the outer edge of the closing 
disk, a brass tube of the proper dimension being used for 
this purpose. It is simply dipped into the cement and 
placed on the top of the closing disk, which makes a ring 
around the outer edge. The sharp edge of the primer bod) 
is closed on the disk by another foot press. 

The primer then goes to a regular crank press, which 
puts the finishing crimp on the end and at the same time 
stamps the proper marking on the base of the primer. 
This handles about 9,000 primer bodies in 1014 hr. 

GUARDING AGAINST FIRE 

All the tables where powder is used are covered with a 
linoleum or rubber pad and are surrounded by a water 
trough perhaps 3 in. wide. All loose powder is brushed 
into the water, so as to avoid any accumulation that might 
become a source of danger. 

The final inspection is primarily for the thread on the 
body, in order to make sure that it has not become dis- 
torted in any of the closing operations. The thread gage 
is held in a chuck and revolved by a small friction that 
turns it in either direction. Any large body passes along 
the bench to the special vise, Fig. 7, which holds it while 
the hand die is being run over the thread. 

This vise consists of a body .1, raised in the center and 
carrying two studs that fit the wrench slot in the back of 
the primer body. The two jaws # and C are closed on the 
primer body by means of the handle ) and the cam £ at 
the end. This pulls the two jaws toward each other, the 
spring shown surrounding the central bolt forcing the jaws 
apart as soon as the lever is released. 

The completed primers are lacquered by dipping, this 
having been found much more satisfactory than the spray- 


ing process. The primers are handled very rapidly, placed 
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in a wire basket tray, dipped, lifted out and drained, then 
placed in front of a fan, which dries them in about 2 
min, 

After this they go into the trays once more, and the 
upper side of the closing disk is covered with Pettman’s 
cement. Tere again various more or less complicated 
methods have given way to the simple expedient of flood- 
ing the top with the cement on the end of a small round 
brush. This is done very quickly by hand, after which 
the primers are set aside to dry as long as necessary. 
The final gaging is for the cap distance from the bottom, 
the form of gage shown in Fig. 8 being used for this pur 
pose. 

The primer bodies are then packed in a special box 
that holds 10 trays, the stvle of box being shown in Fig. 
9. It is open at the end to allow the trays to be put in 
place and removed easily, and is provided with four bolts, 
so that a cover can be readily and substantially adjusted 
and held by means of wing nuts. This box holds the travs 
while the primer bodies are going to the shop, where they 
are put into the cartridge cases, and also for the testing, 
thus completing the loading of the primers, which can be 
done in large quantities in less time than it takes to 
describe the process. 

* 
Chamfering and Radius Boring 
Bar for Shells 
By F. G. Sarr 


The illustration shows a bar that has been found most 
As will 
be seen, this bar finishes the radius at the bottom of the 


useful in the manufacture of 18-pounder shells. 


hole and at the same time cuts the internal and external] 
the mouth of the shell. 
A is held in position by the screw 


chamfers at 
The radius cutter 
B, the saw cut at the back of the cutter giving sufficient 


spring to grip the cutter securely. The end of the bar is 























steadied by the phosphor-bronze bush C’, which is free 
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BAR 


RADIUS BORING 


collar turned on 
The 


bush is milled away, as shown, to allow the passage of 


io rotate, and is held in position by the 
the bar and by the projecting head of the screw. 
chips and lubricant. 

The chamfering cutter )) fits in a slot that allows 
longitudinal movement. A fine thread is cut on the bar, 
and the locknuts F give a quick and easy adjustment to 
keep the distance F’-correct : they also prov ide a solid back- 
ing for the cutter. The setscrew G locks the cutter in 
place. 

I was somewhat doubtful when getting out this tool as 
to whether the double chamfering cutter would turn out 


a sufficiently good job, but the result is quite satisfactory. 
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The Importance of Fixed or 


Overhead Expense 
By J. P. Broruy* 

In every kind of business, regerdless of its size, fixed 
or overhead expense must be considered. If you are 
manufacturing, it is dangerous to forget the overhead or 
to figure it in a careless manner. The money invested 
in land and property should be regarded as an invest- 
ment with an earning force. Every ounce of fuel and 
every dollar’s worth of labor must be considered in this 
expense, 

In the office nearly every purchase made is an item 
of overhead expense, from a lead pencil up to the most 
expensive supplies, including the janitor’s pay, telegrams 
and every other thing that goes to keep the office in opera- 
tion. And all the help that is nonproducing must be 
considered, even to those doing the simplest things. 

In a factory where machinery is used the cost of such 
machinery must be taken into consideration, its depre- 
ciation from year to year, every item of expense in re- 
pairs, new appliances and everything that is necessary 
to production. Water, light, etc., must not be forgotten. 
They are chargeablé as an overhead expense. The wages 
of the timekeeper, foremen, superintendent, manager— 
everyone who does not actually produce—are a part of 
the overhead charge. 

Those who fail to take these items into consideration 
are liable to discover when placing a price on their prod- 
uct that they have blundered. 

If you manufacture something on which the actual 
labor cost (which means the wages of the employees doing 
the work) and the cost of material is $1 when the part 
is completed, some 50 to 150 per cent. must be added to 
get the shop cost. This makes it, say, $2.50. If your 
profit is 25 per cent., that must be added to this sum. 
Traveling expense is another item that must never be 
forgotten. There are numerous other little things, of 
which I cannot speak here, that must also be included 
in this fixed or overhead expense. 

NEED FOR EXPLANATION 

It creates in some instances a peculiar feeling in the 
mind of the producer, when he is under the impression 
that your profits are so exceptionally high. It is a dif- 
ficult problem for the manufacturer, if he attempts to 
explain this fact clearly to the man who produces; and 
the latter may still have a doubt in his mind after the 
manufacturer is through with the explanation. The work- 
man imagines that if the piece can be manufactured for 
$1 and he performs all the labor, that if it is sold at 
$1.50, the manufacturer is making a lot of money. The 
only motive in explaining this matter here is to show 
clearly to those who produce that their notion in a case 
of this kind is erroneous, and to help to dispel this idea. 
Any number of people who manufacture name the ¢ell- 
ing price of their product without going to the trouble to 
discover for a certainty what their fixed expense is. They 
are then likely to find at the end of a month or a year 
that their profits are not nearly as large as they antici- 
pated, or perhaps find that they are on the wrong side 
of the ledger. 

It is understood of course that the really uptodate 
companies study very carefully all the expenses to which 


*Vice-president and general manager, Cleveland Automatic 
Machine Co. 
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attention is called in this article, in order to be posi- 
tively sure that their profits are as much as they should 
he. Were this not done, it would be possible to overlook 
a great amount of current expenses that should be con- 
sidered in establishing prices. This matter up 
constantly when placing prices on parts necessary for 
repairs. In many instances something that looks insig- 
nificant to the man who orders it demands a price, per- 
haps, of $3 when the buyer thinks it ought to be no more 
than $1.50. He figures he might produce the piece in, 
say, two hours, forgetting the expense that has to be at- 
tached to the labor and material cost before arriving at 
the real selling price. 

Because of all that I have said here, you will realize 
that a good education is necessary among business people 
to apply the points brought out in this article. Real 
business qualifications mean reaching into the corners. 
aiming to discover the little things, for the old saying still 
holds true that then the big things will take care of 
themselves. 


comes 


Investigate the insolvency courts or business failures 
and you will discover that overhead charges puzzle many 
smart Seventy-five per cent. of them are weak 
when fixed expense is considered. They merely make a 
guess, and after their money is gone they still ponder 
over their failure, trying to figure it out. Their business 
friend made good; he was not much of a schemer, and 
they cannot grasp how it could happen. 

Not many miles from where I am located, a matter 
When 
the matter of overhead expense came up, some intelli- 
gent men were strongly under the impression that this 
“overhead” meant the wires, poles and nothing else. It 
took considerable explaining and argument to convince 
This is men- 


men. 


of great importance was discussed a few years ago. 


them what overhead expense really was. 
tioned simply to show that some clever people have but a 
slight conception of the actual importance of this part 
of a business. The consequence of neglecting it is failure 
and disappointment. 


* 


Miniature Machine Shop 


By A. J. MILLEer* 


The accompanying illustration is a photograph of ac- 
tual working models of a number of machine tools, made 
by a clever bench mechanic, Adolph Skeininzilinski, in 


our employ. The 6-in. scale back of the planer will give 

















A MINIATURE MACHINE SHOP 


a good idea of the comparative sizes. All of the work 
was done by hand, and each model is an exact reproduc- 
tion of the machine it represents. 





*Master mechanic, Root & Van Dervoort Engineering Co. 
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Drilling and Turning Machines 
with Hydraulic Feed 





SYNOPSIS—The machines described owe their 
development to the demand for high production 
The 
principles involved are, however, applicable to 


incident to the manufacture of munitions. 


quantity production of any drilled, faced or turned 
work falling within their capacity. 





The illustrations show a line of drilling, turning and 
facing machines developed and built by George de Laval, 
Paterson, N. J., at the plant of the East Jersey Pipe 


In Fig. 1 is given a front view of the drilling machine, 


which is also used for facing by substituting a facing 


tool for the drill, 
stationary, and the drill or 


In this machine the work is held 
tool The 
spindle carrying the drill is driven by a large pulley. 
the belt pulley being 
Also 


that drives the 


lacing rotates, 
There is no gearing of any kind, 
mounted direct on the spindle. mounted on the 


spindle is a smaller pulley cutting- 
lubricant pump A. 

The thrust of drilling is taken by a large ball thrust 
The drill C 


bearing B. is Of the ordinary type used 


for deep-hole drilling. 








It has a 
steel bit, 


high-speed 
two chip 
grooves on opposite 
and holes 
through it for the dis- 
tribution of the cut 
lubricant at the point 
of the bit. The lubri 
cant is pumped 
hole in the 
spindle. The work is 
held in the 
D, which slides on two 


sides 


through a 
carriage 


cylindrical bars, one 
at the back and one at 
the front of the ma 


chine, A 


chined in the carriage 


seat Is ma 














FIG. 1. 





DRILLING AND FACING MACHINE WITH HYDRAULIC 


for the reception of 
the work. This seat 
is of course in line 


KEED with and concentric to 





Corporation and_ the 
International Steel 
and Ordinance Cor- 
poration. Apart from 
their extreme simplic- 
ity the notable feature 
of these machines is 
the utilization of lhiy- 
draulic power for the 
drill feed in the drill- 
ing machine, for the 
carriage feed and tail- 
stock movement ia 
the turning machine 
and for the facing- 
tool feed in the facing 
machine. A laree in- 




















stallation of these 
machines has for sev- 
eral months been in 
successful operation in a plant manufacturing high 
explosive shells. It will be as well to take up the explana- 
tion of the machines in the order in which they are used 
in this installation and later show the simplicity of the 
layout of this part of the plant. 


FIG. 2, 


TURNING MACHINE WITH 


HYDRAULIC FEED 


the axis of the drill. The method of chucking the work is 
the acme of simplicity. The eccentric lever E is used to 
clamp the work in the machined seat in the carriage. Ow- 
ing to the very slight eccentricity of the head of the lever 
E and to the fact that the rough bars being drilled vary 
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slightly in diameter, additional adjustment of the lever 
K has been provided in the shape of an eccentric pin 
fulcrum F. This permits adjusting the head of the 
clamping lever £ to or from the seat in the carriage 
without in any way detracting from its gripping power. 

The carriage and work are forced 
toward the drill by the forward end 
of the piston rod G. The other end 
of the piston rod is provided with an 
ordinary piston that fits the hy- 
draulic cylinder. The piston is packed 
at both ends with hydraulic packing, 
as it functions in both directions. 
The feed water for the hydraulic cylin- 
der enters through the pipe //, and 
the 


the discharge is through pipe 
I. For both feed and_ discharge 


comparatively large pipe is used to 
obtain the necessary rapidity of action. 
At J is a three-way reversing cock 
that alternately admits the water to the 
rear of the piston from the feed pipe 
H and from the rear of the piston 
to the discharge pipe 7. At K is a 
one-way cock that admits water from 
the feed to the front of the piston 
and causes it to reverse and withdraw 
the carriage and work. The one-way 
cock LZ, when closed, prevents escape 
of the water from the front end of the hydraulic cylinder 
when the carriage is reversed. It will be noticed that 
the cock L is on the same pipe as the hand-operated 
cock M. The duty of this cock and pipe is to permit 
the gradual escape of the water from the front end of 
the cylinder during the advance of the piston. By 
adjusting this cock M the rate of feed of the carriage 
can be regulated to suit the work being drilled. 

The main operating lever is shown in full lines at 
N and also in dotted lines at N,. When in the position 
shown at N the valves are open to discharge for the 
return of the piston and carriage to the starting position. 
When in the position ,, shown in dotted lines, the 
It will be 





piston, carriage and work are advancing. 
observed that the main operating lever N is provided 
with a heavy bulb to accelerate its action. When the 
lever N is raised it engages a latch that holds it up. 
This latch is disengaged by the adjustable trip finger Q 
coming in contact with the tripper 0. 

The operation of drilling is as follows: The work ‘to 
be drilled is clamped by pulling down the eccentric lever 
FE. While this is being done, the main operating lever 
is in the position N. Having clamped the work, the 
operator raises the lever N to the position shown by the 
dotted lines at V,. The latch U engages the projection 
V of N and holds it in this position. This movement of 
the main operating lever has caused the cock J to open 
and permit the feed water from the pipe H7 to enter the 
rear of the cylinder. It has also opened the cock LZ, 
letting the water from the front of the piston pass out 
through it and the cock M to the discharge pipe J. The 
rate at which the water passes from the front of the 
hydraulic cylinder determines the velocity of the feed 
and is controlled by the cock M. As the carriage, pushed 
by the piston rod, advances, it carries the trip rod R, on 
which the trip finger Q is mounted. The trip finger Q 





FIG. 3. 
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at the end of the stroke contacts with the tripper O, 
which withdraws the latch U and allows the main oper. 
ating lever N to drop. When it drops, the various links 
onnected with it operate the reverse cock J, closing the 
rear of the cylinder to the feed pipe H, and open it to 












































se 68 
DETAILS OF THE DRILLING MACHINE 


the discharge pipe I; open the cock K, connecting the 
front of the hydraulic cylinder with the feed pipe H ; and 
close the cock LZ, which controls the feed during the 
forward stroke of the piston. 

It will be seen that in the piping a number of unions 
have been used. The employment of these in the posi- 
tions shown permits the entire piping system to be 


ara 9 arty 



































DETAILS OF THE .TURNING MACHINE 


FIG. 4. 


readily removed from the machine, should oceasion arise 
making this necessary. 

The steel that is being drilled in the installation 
previously referred to has carbon content 0.58 to 0.68; 
carbon and manganese, 0.75 to 1. Its tensile strength is 
135,000 Ib.. with 95,000 Ib. elastic limit. The machine 
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is run at 130 r.p.m., the drill is 214 in. in diameter 
and the feed from 134 to 2 in. per min. 

As previously stated, the facing machine differs from 
the drilling machine only in the substitution of a facing 
tool for the drill. The facing lathes are used on the 
same steel. They are run at 90 r.p.m. with a feed of 
about 34 in. per min. The entire end of the work, 3 in. 
in diameter, has been faced off for a length of 34 in. in 
2 min. 


The turning machine shown in Fig. 2 differs from 
the drilling and facing machine in several important 
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LAYOUT OF THE INSTALLATION 


FIG. 5. 


points. In this machine the work rotates between centers, 
and except for the amount of feed the tool is stationary. 
In general the two machines are, however, very similar. 
The main spindle, its drive and the means of taking the 
thrust of the cutting tool and tail center by means of a 
ball thrust are identical with those in the drilling 
machine. The lubricant is, however, piped to the turning 


tool and not through the hole in the spindle, 
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When the photograph was taken, the machine was 
rough-turning work about 3 in. in diameter by 12 in 
long, with a 134-in. hole 10 in. deep in one end and an 
ordinary center in the other, The method of driving the 
work is by a toothed driver A which enters the 15% 
hole. The work could, be held between ordinary 
conical centers and be driven by a dog or other means. 

The tool carriage is shown at B. It supports a tool 
block carrying the turning tool. The tool 
fed by two piston rods, one on each side. These 
through clearance holes in the tailstock carriage D. A 
brief description of the hydraulic cylinder of this ma- 
chine will at this point make the further explanation of 
this machine clearer, 

In this machine the hydraulic 
perhaps more correctly there are two hydraulic eylinders 
mounted in tandem. The rear cylinder FE furnishes the 
feed for the turning tool. The this cylinder is 
provided with two piston rods, one on each side. The 
outer ends of these are secured to the tool carriage B. 

The the front cylinder casting F 
head for the rear cylinder F. In its center is the cylinder 
that operates the tailstock a single central 
piston rod connecting its piston with the carriage D. On 
each side of the front cylinder and passing through the 
casting from front to back are two clearance holes for the 
piston rods of the rear cylinder. The stuffing-boxes for 
the rear-cylinder piston for accessibility, at 
the front ends of these clearance holes. 

The weighted trip lever and the system of levers and 
links, while not the same, are similar to those employed 
in the operation of the drilling machine. They perform 
the further duty of operating the tailstock in both direc- 
tions. During the turning operation the tail center is 
kept in the center in the work by the hydraulic pressure 
exerted in the tailstock carriage operating the cylinder. 
Thus the pressure on the tail center is kept constant, and 
wear at this point is compensated for as it occurs. Figs. 
and 2 will assist 


however, 


carriage is 


pass 


evlinder is duplex, or 


piston of 


base of acts as a 


carriage D, 


rods are, 


t in conjunction with Figs. 1 
understanding these machines, 

the installation pre- 

water is 


3 and 
greatly 

In 
viously 
metered, a 


Fig. 5 is shown a layout of 
referred to. As in this plant the 
pumping plant and sump have been provided. 


The discharges from the machines return to the sump, 
and the water is thus used over and over again. From 


the pumping station the water is pumped through a 6-1. 


main to the pneumatic tank shown diagrammatically 
and to a larger scale in Fig. 5. This is an ordinary 
steel drum 42 in. in diameter and 28 ft, high. Any 


sudden demand on the water-supply is provided for by 
the expansion of the air in the upper part of the 
pneumatic tank. 

The pressure maintained in the pipe line is 45 lb, pet 
per sq.in. To 
the pumps, the 


The city water service is 75 lb. 


case of a 


sq.in. 
avoid delay in breakdown of 
city water is piped, through a reducing valve, to the tank, 


and in case of trouble this source of power is instantly 
available. 

Referring to Fig. 5, 
A and the pneumatic tank at B. 
shown 


the pumping station is located 

The drilling machines 
and rough-turning lathes are at C and D. An 
operator handles two machines e ey ron drilling or turn- 
ing, but could ¢ take ¢ four, were it possible 


in this plant to arrange them in more accessible positions, 


“asily ‘are O 
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Adjustable Reamer 
By Cuarues EK. Back 


The illustration shows an adjustable machine or hand 
reamer. It consists of three parts—the reamer proper A, 
split in three places, as at the points )); a taper pin B, 
for expanding or contracting as required ; and C, a locknut 
for clamping when set. This reamer is very serviceable, 
as it can be adjusted from 0.010 in. below to 0.020 in. 


D 





ADJUSTABLE REAMER 


above size by merely loosening the locknut and tightening 
the pin B. 
ing 96 pieces with a 114-in. hole 9 in. long in steel, and 


I tried one myself in a screw machine, ream- 
stopped to readjust the reamer just once. 
Drilling and Tapping Tool 


By C. HeRMGES 


Tn our line of manufacturing we had to put a number of 
V-in. tappe d holes into so-called cable cases that were used 
for subsurface connections and switches on subsurface cur- 
rent lines. These cases were made of cast iron in various 
shapes so as to serve 
the different 
poses, The thickness 
of the wall varied 
from 14% to 1 in. 
Many 
countered 


pur- 


times we en- 
difliculties 
in tapping the holes. 
lor 
were 
square or 


instane e, holes 


not tappe d 


were 





threaded too big on 
account of not being 
lined up right on the 
while tap 
ping. Accordingly, 
the studs had to be 
when 


machine 


straightened 


screwed in, and 
sometimes special 
ones had to be made 


in order to prevent 





throwing away the 
casting. These trou- 





bles were overcome 





by means of the tool ‘ 
. AND TAPPING 


TOOL 


: DRILLING 
which 
a holder hody 


shown, con- 


sists of A with the inserted index B 
ind the spring C. The cam collar ) serves to operate 
the when turned the direction of 
rotation of the tool, in order to relieve the holder F carry- 


when starting the tap- 


index contrary to 
ing the combination drill tap F, 
ping operation. After the operation is done, the machine 
is reversed and the tool is lifted up into position by the 
fingers. The hardened and ground holder EF is provided 
with a clearance, so as to allow a certain rocking when re- 
leased by the index, and out of recess. The key @ is held 
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in place by the collar A’, which is slipped onto the body 
and held by only 5 deg. taper, so as to be removed with a 
wooden hammer. The key @ has a tapped hole that can be 
used for inserting a screw, to draw it out of position. 
The combination tool F was made out of high-speed stee! 
with a neck clearance big enough to run idle in the tapped 
hole when the operator misses the reversing point. It is 
inserted in the holder # by means of a taper, and flats 
are provided on the shoulder fitting in the holder, to avoid 
turning under stress. The pin / prevents slipping out 
while operating. 

The essential feature of this tool is quick operation with 
high production possibilities, because no alignment is re- 
quired after the hole is drilled through. The drill bush- 
ing of the jig needs only to be removed and the operator 
has merely to hold the ring B to begin tapping of the hole. 
Only one constant drill speed of 500 r.p.m. is used for 
both drilling and tapping. 

we 


Holding Devices for the 
Toolroom Grinder 


By G. A. Orr 


There are some plants that will not use magnetic chucks 
on their surface grinders, for reasons which I shall not 
explain. In such instances various methods are resorted 
to for holding the work in such manner that the entire 
surface to be ground ts exposed to the wheel. 

The commonest method consists of holding the work 
firmly to the table of the machine while with a hot piece 
of pointed steel a mixture of beeswax and rosin is melted 
around the edges of the piece. This mixture will cool 
immediately and will suffice to hold the work securely. 
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HOLDING PIECKS ON THE TOOLROOM GRINDER 


Another method that is used extensively in a certain 
watch factory is partly illustrated. The manner in which 
these clamps perform their function can be plainly seen 
and needs no explanation, As occasion demands, these 
clamps are made, and they accumulate until there are 
enough to select from. Sometimes it is necessary to bend 
up a spring that can be used with a block at hand for a 
new job. ‘These springs are made of piano wire of a diam- 
eter that warrants their serving their purpose. 

Those who have not seen this method of holding work 
on the grinder in use will probably think the piano-wire 
hold-downs too weak for the job. It must, however, be 
remembered that the pressure of the cut on tool work is 
usually very slight. 
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Caps and Base Plugs for Time Fuse 


By Frep H. CoLvin 





end that is to form the base plug, as shown at C, Fig. 2. 


SY NOPSIS—A clever combination casting makes It will be noted at A that the end of the plug is recessed, 
it easier to machine a difficult piece. The thread- the exact shape being shown in the base plug detail 
ing device ts effi rent and can be applied lo other Fig. &. 

work, Leaving the base plug for the present and continuing 





with the completion of the cap, the round end is formed 

The fuse caps and base plugs are made from cne cast-in the usual manner, by either flat or circular forming 
ing in order to facilitate machining. This casting is tools, as shown in Fig. +. The cap is then easily released 
also of aluminum and subjected to the same heavy pres- from the threaded mandrel A by means of the left-hand 
sure as the body in order to insure dens- 





































itv of the material. Full details of the ee 
caps are shown in Fig. 1, while Fig. 
2 shows the shape of the casting at A, C) 
and the operations, the first being La, 
shown at B. This work is performed in \ 
a hand serew machine by holding the .% 
straight portion in a collet and boring a <= 0.8769 0008 re 
and tapping the end that is later to “Ww & All Threads Right Hand, Lasoo, 
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FIG. 2. SEQUENCE OF OPERATIONS ON CAPS 
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nut that forms a stop and enables the pressure to be Fig. 5, with the aid of a double-spindle drilling head. 
easily relieved. The spindles have a center distance of 0.413 in. These 

Next comes the drilling of the spanner wrench holes, holes are 0.10 in. in diameter, and both the diameter and 
as shown at #, Fig. 2, this being done in a simple jig A, the center distance are tested by gages, shown in Fig. 
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FIG. 3. BORING AND TAPPING CAPS 
Tools—A. roughing cutter for inside of cap; B, cutter for inside of cap; C, form-facing tools for other end of cap; D, 
recessing tools for cap; E, hand reamer for inside of cap; F, depth of recess and depth of bore in cap; G, diameter and 


depth of screw recess; H, another form of gage for diameter and depth of recess; I, depth of threaded portion and depth of 
lip: J, diameter of recess in cap; K, form of bore in cap; L, diameter of undercuts in cap 
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FIG. 4. TURNING THE OUTSIDE OF THE CAP 
Tools—A, threaded mandrel for holding cap; B, flat forming FIG, 5. DRILLING THE WRENCH HOLES 
tool for outside of cap. Gages—C, low length and shape of Special Tools—Sellew drilling head with fixed center; A, 


cap; D, diameter of cap. A similar gage tests the diameter of drilling fixture. Gages—B, diameter of holes; C, center dis- 
the lip on the cap tance of holes 
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FIG. 6 DRILLING SETSCREW Hi 

Gage for distance of hole from space 





24 Threads per Inch, Whitworth 


FIG. 7. TAPPING SETSCREW HOLES 
Special Tools—aAll friction tapping heads; Rickert-Shafer 
friction tapper. Gage—Diameter of cap hole. l’roduction, 


200 per hr. 
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Then the side hole for the setscrew is drilled 
») 


~ 


S at C. 
as at F, and tapped as at G, Fig. 
for these operations are shown in Figs. 6 and 7%. 

After the plugs have been cut from the cap casting, 
1 collet and finished on the back side 
for facing both sides of the plug 
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FIG. 8. DETAILS OF BOTTOM PLUG 
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SEQUENCE OF OPERATIONS ON 


BASE PLUGS 
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FIG. 11. BASE-PLUG THRE 
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ADER IN POSITION IN DRILLING MACHINES 








and tool holder for base reamers for holes in base 
tool for 0.556-in. hole in base plug; E 
diameter of recess at bottom; I, 
from lower base; L, depth and shape of grooves: M 
of screw; P, diameter of burr on lower base; Q on lower base; R, depth of recess on inside base; 8S 
thickness of base plugs; T, thickness of threaded parts 
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are shown in Fig. 10, the sequence of operations being by a hardened steel stop in the center of the facing tool 
viven in Fig. 9. This plug is a rather difficult piece to that makes contact with a distance plug in 
make, the various shaped recesses on the end not being of the collet. 


Instead of threading this plug at the first 
easy to handle. The thickness of the plug is determined 


operation and chucking it by the thread, the thread- 
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FIG. 10. FINISHING BACK SIDE OF PLUGS 
Special Tools—Springs, collets and cutters. Tools—A, boring tool and holder for 0.866-in. holes 


| plugs; C, basing tool for forming outer end of 
2. finishing boring tools for same hole; F, 


diameter at angle of central hole: J, diameter 
, depth of recess in top base; 
. length of each burr 


in base plug; B, tools 
base plugs; D, boring 
counterboring tool for same. Gages—H, 
of lip and length of lip; K, depth of recess 

N, diameter of recess in top base; O, width 
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ing is done by means of a special device arranged in a 
vertical drilling machine, after the outside has been fin 
ished. A general view of this is shown in Fig. 11, and the 
















































































detail in Fig. 12. Here the die A is held stationary in the 
top of the holder B, which is fastened to the drilling 
machine table. A plunger C comes up through the center 
of the die, and the plug to be threaded is laid on the end 
of this central plunger at ). Then the drill spindle, which 
carries a driver £#, is brought down on the plug, the 
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MACHINE STEEL (Harden) 
(Case Harden) 
FIG. 13. DRILLING WRENCH HOLES, DRILLING JIGS FOR SPANNER HOLES, AND ALSO POWDER HOLES 


Gages—A, center distance and diameter of wrench hole; B, diameter and depth of powder-hole recess; C, size of tapped 
powder hole 
































| xr driver fitting the cross-slots on the outer end of the 
Li | plug and revolving it in the die at the same time it Is 
ee supported by the plunger, to insure the thread being 
% cut square with the axis of the plug. The plunger re- 
codes as the plug is threaded through the die and allows 
the finished plug to drop out of a side opening, as can 
+ he seen. Details of the connections are shown and the 
whole device can be readily understood. 
rT Tt TT] T | | TY TT] | [|e Next comes the drilling of the two holes for the span 
aaa L | ] i | ij ff | y ner wrench and the hole for the loading screw. These 
operations are shown in J and A, Fig. 9, the fixtures 
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aii semen ' = “che and tools being shown in Fig. 13. The plug hole is also 
- counterbored for the head of the screw and finally tapped 
mepeeeahes _|% micuage to 0.198 in. with 36 threads per inch, Whitworth form. 
Bory Thick The packing of these parts for shipment is also im- 
a per Boi e 
saan ~~; neti portant, as being of aluminum they are easily damaged. 
. / . . } 
to! Cordeard Paching.g Thich, Sper Bex The boxes used, with all essential details, are shown in 


FIG. 15. PACKING BOXES FOR BASE PLUGS Figs. 14 and 15. 











AMERICAN 


172 


Punches for Cutting Paper 
By C. R. Wire 

If the average manufacturer familiar with general me- 
chanical problems is confronted with a paper-cutting 
proposition, he is at a loss as to the best type of dies 
for this purpose, The reason for this is that nearly all 
paper-cutting contracts are let to those who make a spe- 
cialty of such work. They employ special machinery in 
their factories and are as a rule secretive on this account. 
Vigures on the life and production of dies for paper 
cutting and drawings of approved designs are also 
lacking 

In punching 
many sheets as 


If too many are attempted, the percentage of scrap 


paper the general custom is to handle as 
possible at once and have each punching 


good, 
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Fig.2 Soft Punch Cutting 
on Hardened Stee! Die 








Fig3 Punch with 
Ends Ground to 
Yea-Inch Flat 


Fig! 
out Cutter 


ey Knock: 
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PUNCHES FOR CUTTING PAPER 


is out of all proportion to the production, Sometimes 
100 sheets or more are fastened together with glue on 
one side and the end, This gluing is done similarly to 
the way in which writing pads are fastened on the ends. 
Sometimes eyelets clinch the sheets. 

If it is desired to put a large quantity of sheets to- 
gether, it is better to use one punch, If the paper is 
thin and the contour of the punching is very important, 
the necessity for using one punch is accentuated, since 
ng punches is not uniform. This is 


ee 


the product of ga 

because the top sheets press into those underneath, the 
adjacent surfaces do not lie parallel, and the material 
under each punch tries to adjust itself and pulls on the 
material under the other punches. 

The design shown in Fig. | is one that is frequently 
employed, sometimes singly, but more often in gangs. 
The material is cut on wood (grain end up), brass, vul- 
canite (an improvement over wood and brass) and steel, 
which is the best when used as shown in Fig. 2. The 
creat trouble with this type of punch is the upkeep, as 
the cutting edges fail quickly. Unless the hardener is 
very careful, the temper will be off, or there will be 
cracks. 
tip of the punch with a small flat, as is shown exag- 


An improvement in this design is to cut the 
gerated in Fig, 3. 

Instead of the spring knock-out arrangement hard rub- 
her is used satisfactorily, and it is about 200 per cent. 
The rubber is cut roughly to shape, left slightly 
in. longer, 


cheaper. 
larger than the holes it is to fit and about 44 
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so that it will project out beyond the cutting edges. 
The rubber is: put in place by pressing hard with the 
hand, 

Compound punches, such as are selected for metal work, 
are used where a few thicknesses are punched at once, 
but they are costly to make and not as efficient. The 
hest design of all is that shown in Fig. 2. It is the same 
as the punch in Fig. 1 with the exception that the cut- 
ting edges are ground with a '/,,-in. flat and the punch 
is soft. The die is hard. When the punch gives out, it 
is peened into place with a hammer or bar of convenient 
shape. After the started, the punch cuts 
itself on the die. Plenty of clearance is given between 
the die and the knock-outs. 

A girl can punch about 30,000 pieces per day of 8 
hr. with this type of die, using 100 sheets at a time, 
with a single punch in operation. The upkeep is 50 
per cent. less than that of the punch shown in Fig. 1. 
If it is desired, a smaller quantity can be punched at 
once. If the paper is rough, so that the surfaces do not 
slide on one another, a set of rolls can be made to push 
and pull automatically, one set on each side of the plate, 
but the production will be less, 

w 
Adjustable Cross-Drilling Jig 


By S. G. FRANK 


press Is 


On some machines there are used a number of rods 
with a hole drilled at These rods are from 
58 to 1 in. in diameter, and the spacing of the holes may 
To take care of such conditions, the jig shown in 


This jig takes care of the 


each end. 


vary. 
the illustration was designed. 
whole range of sizes, is easy to set up, quick to operate and 
of cheap and simple construction. 

The body of the jig consists of a block with a V cut 
down the center, and a T-slot cut down each side. On 
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UNIVERSAL TYPE OF JIG 


one side of the V are fitted small brackets A carrying the 
The brackets can be fixed in any position 
On the other side of the V are fitted 
which are also adjustable 


drill bushings. 
along the T-slot. 
the clamp PB and the stop C, 
along the T-slot. For quick setting, a sample was kept of 
each rod drilled in the jig. By the use of these samples 
the jig could be set up for any job in a few minutes, and 
the product was interchangeable. 
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Letters from Practical Men 





Grinding a Band-Saw Wheel 


The rim of a large band-saw wheel had to be ground so 
as to form a radius of 30 ft. No lathe or other machine 
in the shop could take the band-saw wheel because of 
its large diameter. 

A bench block was arranged as shown in the sketch 
and an electric tool grinder was mounted on the carriage. 
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GRINDING FIXTURE FOR BAND-SAW WHEEL 


The block and carriage were set on two rigid machine- 
shop horses. The band-saw wheel was run by hand 
while the electric grinding wheel faced off the saw wheel 
rim, resulting in a perfect job in a remarkably short 
space of time. The band saw, which is 4 in. wide, runs 
true and satisfactorily. Writiam L. WEBER, 
Master Mechanic, Hamilton Mfg. Co. 
Two Rivers, Wis. 


Accurate Amgle Plates 


One day while trying to grind an angle plate as nearly 
square as I could get it, I hit upon an idea which was 
new to me and which has since been of service on various 
surface-grinding jobs. 

The magnetic chuck was true and the angle plate A, 
Fig. 1, was shy about 0.0005 in. of being square at point 
C. When I ground angle plate B, set up as shown, the 
result was that this angle plate was ground to the same 
angular error as the other. Applying the time-worn rem 
edy of packing up, I placed a piece of cigarette paper 
under point #. Although this was the thinnest piece of 
packing obtainable, it proved to be too thick. 

After considerable thought I removed the packing from 
point 2 and proceeded to grind away stock as shown at 
Just enough stock was removed to bring 
Placing this plate 


D, Fig. 2. 
points A and B square to the face C. 
upon the chuck D, side down, it was used to hold the 
other plate while the error was corrected. It 
a simple matter to finish the new one in good style. 


was then 
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As squares that were at one time true are often found 
to be more or less out of square, it is evident that they 
have changed through gradually becoming worn, or 
through the settling of the metal, or abruptly through a 
hard knock. In using the square, a piece can readily 
be tested in such a manner that the operator can be sure 
that no error exists in the square. One of the methods of 
verifying the truth of the square is as follows: If the 
angle plate shows up square when tested with the beam 
square, as in Fig. 3, the test is next applied as shown in 
Fig. 4, with the angle plate and square resting upon a 
good surface plate. If an error exists in both the angle 
plate and the square, it could not be detected in the test 


F _ 
bn ij me 






Whi 








Fig 3 


Fig 4 = 


ACCURATE ANGLE PLATES 
given in Fig. 3. In the test in Fig. 4, however, the er 
rors, being in opposite directions, will be easily detected. 
Another simple test that may be relied upon if the 
angle plates have been ground as described is illustrated 
in Fig. 5. It is natural that if the base upon which the 
grinding is being done is true and the grinding is done 
properly, both angle plates will contain the same angle. 
Therefore, if they are anything but square, light will be 
seen either at point A or at points B and (. 
Newark, N. JJ. R. A. 
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Novel Method of Shearing 
Studs 


A novel method of shearing or trimming is here shown. 
in diameter and 2', 


CIEE. 


The piece is a gear blank 14 in. 
in. thick, put together from laminations, the outer sides 
A set of twenty-four %-in., 
These studs protrude on each 


being 1,-in, boiler plate. 
studs holds all together. 
side about 4% in. and were formerly cut off with a chisel 
before facing up. This operation has been reduced from 
oc. a piece to 50c, per hundred by the method shown. 


One side is now trimmed in three strokes of the press, 
the shearing punch cutting eight studs at each stroke. 
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The punch is the only tool required for this operation, 
as the boiler plate through which the studs are screwed 
acts as a die for each separate stud, each stud being 
placed 2 in. from the rim of the blank. 

The punch is 12 in. wide and 2 in, thick, with a very 
long taper starting 3 in. from the cutting edge. It is 
made in two sections, thus reducing its cost to a mini- 





A PRESS 


SHEARING STUDS IN 


mum. The blank is held in position by three locating 
straps, held by 34-in. bolts to the bedplate of the press. 
Two straps hold the blank on each side, and one keeps 
the blank from kicking out at the bottom in front. 
Pittsfield, Mass. G. R. SmirH. 
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True Chuck for Work That Has 
To Be RechucKkKed 


The following is a useful lathe kink that has saved 
me considerable time and worry on many occasions. It 
might prove useful to some readers of the American 
Machinist. 

Several years ago while working in a small shop, I 
was given a job of turning 50 pieces on an engine lathe, 


yi 
Vb 









CHUCK 


THE WORK AND THE TRUE 
with instructions that they were to be kept to exception- 
ally close limits and that the diameter A had to run 
absolutely true with the face B. After some thinking 
as to the best method of doing the job, I proceeded as 


follows: 
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Chucking the pieces, which had been already cut to 
length, plus allowance for finishing, I finished the three 
diameters and bored the hole in all 50 pieces. Then 
chucking a round piece of machinery steel M about the 
length of FE and twice the diameter A in a four-jawed 
chuck by three jaws F, G, /I, I bored a hole at I so that 
it would just break through under the jaw ./, the latter 
not touching the piece M while boring the hole J, which 
was made a good slip fit for the diameter A. 

The finished end A of the work was inserted in the 
hole J, and a piece of flat brass was placed under the 
jaw at-N, to prevent the work from being marred. The 
jaw J was tightened just sufficiently to hold the job from 
turning, and the face B was finished to the proper con- 
tour. The dotted line C indicates the stock that was 
turned off in the second operation. 

Since that time I have used the same method on sev- 
eral occasions and on different styles of lathe work and 
have had most satisfactory results. 

A few pointers might not be out of place for successful 
working of this method: If the walls of the work at L 
are very thin, turn a plug a slip fit for the hole O, which 
will prevent the jaw J from flattening the diameter 4 $; 
do not be afraid to tighten the jaws F, G, /7 before boring 
the hole J; do not take very heavy cuts while reducing 
the stock at C; and finally, very little pressure is needed 
with the jaw J, if the hole J is bored a good wringing 
fit for the diameter A. Hugo F. Pusep. 
Dayton, Ohio. 


Leather-Washer Die 


The illustration shows a punch and die for punching 
out leather washers 1}? in. outside diameter by 1,%% in. 
hole. A is the die body; B is the center piece 1,%% in. 
in diameter; C is a stripper or ejector; D is an outside 
stripper, and F is an inside stripper for the punch. G 


a. on 
/ 
\ 
\ — 











! F 
= 5 JY j | ] 
a Fry 
- —— L 











| To 


LEATHER-WASHER DIE 


is a pin going through the strippers ) and F. £ is a 
spring for the same strippers. The pin // prevents the 
spring # from coming out. J is the punch body. The 
spring K is for the stripper (, and the screw L prevents 
C from coming out of the body. Hanoip Pearson. 


Chicago, Il. 














AMERICAN 


September 14, 1916 


MACHINIST 475 








Discussion of Previous Question 
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Gumption in the Small Shop 

Mr. Van Deventer’s interesting exposition of 
Hope’s ideas on gumption, on page 227, reminds me that 
my father’s definition of this word was to “get up and 
get.” A man may have this characteristic and vet be 
anything but a success. 

There came to us one day an applicant for the posi- 
tion of stock keeper. His air of assurance and glib pre- 
sentation of his capabilities secured him the position. 
“Shorty,” as he was called, lay low the first two or three 
days, spending his time in sizing up his surroundings. 
A stiff-bosom shirt and white vest were very conspicu- 
ous parts of Shorty’s dress, and pretty soon this fashion 


Dave 


plate was running around the shop demanding of the 
foremen that they hustle up deliveries to the stockroom. 
In a very short time everyone was asking if the old man 
had resigned and who this noisy person was that appeared 
to be running things. 

Within a week the stockroom employees had quit, and 
none of their successors lasted even that long, all due to 
the gentleman’s forceful character. Before long, Shorty 
had evolved a stock-recording system whereby he could, 
on any one item, prove three different quantities on 
hand—one by the cards, one by the bin ticket and one 
by actual count. 

When the boss decided it was time to (lispense with 
such valuable services and trust to surviving the shock, 
Shorty displayed his gumption by promptly calling at- 
tention to the fact that he was entitled to a notice of 
dismissal. After a conference, however, it was decided 
that it would be cheaper to let Shorty depart with two 
weeks’ pay tucked away in the pocket of that white vest 
han to permit the carnage to go on. 

No doubt Shorty still has gumption, but its function 
to this day is probably to get up and get a new job. 

Jersey City, N. J. H. D. Murpuy. 


Where Are the Good Mechanics? 


I wish to pass a few comments upon the issue raised 
by J. P. Brophy on page 236 and give some conclusions 
reached after years of experience as workman in both 
the old-time shop and the modern manufacturing plant. 
The lack of skilled all-around mechanics complained of 
is the natural result of modern practice. The class so 
rare in manufacturing districts is not extinct, being 
still in the majority in the shops of the South and the 
far West, where conditions are most favorable. 

T cannot believe that the workmen of today are very 
different from p have any 


those of 25 vears less 
ambition or poorer mental equipment. In the modern 


ago or 


factory, however, the opportunity (and also the necessity ) 
for acquiring a thorough knowledge of shop practice and 
the principles involved does not exist as in the old-time 
general shop, where apprentices worked under the direc- 
tion of skilled mechanics and later were required to follow 


wil 


a piece of work through different operations to com 
pletion. Neither is the workman’s interest stimulated 
when he merely performs a certain operation on pieces 
in large quantities and often knows little of their rela- 
tion to the finished product. On looking over my own 
experience I find that 1 
mation in my apprenticeship from 
workmen, also by observing how they did their work: but 


received much helpful infor- 
more experienced 
between workmen 


little chance for intercourse 


in the modern plant. 


there is 


lies in teaching green men in- 


In breaking in a hand 


I think the remedy 
stead of merely “breaking in.” 
today he is too often taken to a machine and shown a set 

The left to 
no explanation of the 
When in difficulty he 


hesitates to ask the foreman and will keep up a show 


through. rest is 


luck, 


why and wherefore being given. 


of motions he must go 


his initiative facultv—and 


of being busy till he gets a chance To consult a fellow 
workman, who may know little more than himself. It is 
that suffers from 


common to see tools abused and work 


“remedies” adopted in ignorance. 

The apprenticeship system is perhaps a thing of the 
past, but skilled mechanics are made, not born, and must 
Would it not be 


practicable in the case of large plants to set aside some 


learn by teaching and experience, 
old machines where green men could work for some time 
under an instructor before graduating into the factory, 
or to employ an instructor in departments where many 
such men are employed? The instructor would not be in 


any sense a taskmaster. He would be closer to the men 
than a foreman or a speed and feed man, and his advice 
would be more readily asked for and accepted. A man 
of experience and good nature in this capacity would raise 
the productive ability of the men and help to bridge 
the gap between the “firm” and the “hands” by supplying 
the personal touch which is mostly lacking in the modern 
factory. 

I also think the more intelligent 
given an opportunity to change from one department or 
machine to another at intervals, in 
their interest in the work and give them broader train- 
ing so that they can fill higher positions. In spite of 
Mr. Brophy’s complaint of opportunities passed up by 
some men, there are still, I am sure, many others of the 


workmen should be 


order to stimulate 


right kind who will accept such chances. 
Cleveland, Ohio. Frep Cratn. 


I will try to answer Mr. Brophy from a foreman’s 
point of view regarding his article on page 236, “Where 
Are the Good ~? =6The 


should take a few points from the modern farmer. 


manufacturer 
The 
farmer, before he can expect results, must sow the seeds, 
fertilize the ground, weed it and very often irrigate it. 

What are the majority of manufacturers doing’ today 


Mechanics modern 


toward producing the crop of good mechanics required in 
the next 10 to 20 vears? Are they sowing the number 
of apprentices in proportion to the number of skilled 
help employed; fertilizing it by insisting that the ap- 
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prentice attend a trade school either evenings or during a 
portion of working hours and having the reports sent 
to the manager; irrigating it by praising when praise 
is due and weeding out those who prove unsuitable to a 
particular branch of manufacture ? 

I believe there are just as many good mechanics today 
as there were 10 years ago, but the demand is greater. 
The manufacturer of 10 years ago had no conception of 
what would be required today, so consequently did not 
prepare to meet the demand; but is it too late to start 
now to prepare for the next 20 years? 

The solution is in the hands of the manufacturers 
themselves. They should at least have one apprentice to 
every four skilled workers and have a working agreement 
that one shall not engage any of the others’ apprentices 
except under special circumstances. Train these appren- 
tices in a systematic manner, and we shall have little 
cause to deplore the scarcity of skilled workmen. 
Philadelphia, Penn. JAMES ATKINS. 

ad 


Standard Holes--Why Not? 


The objections raised to standard holes and’ varying 
shafts in your editorial, page 1137, Vol. 44, seem to 
carry but little weight in favor of varying holes, but 
only serve to bring forward the question of limits. In 
Newall’s tables of allowances on shafts we find limits 
given for force, drive, push and running fits. Now apply 
these limits to the hole and make provision for two grades 
of each type of fit. The number of limit plug gages re- 
quired would be increased to four times the number now 
used. This number must be doubled, as two sets of gages 
are usually made, one set for the shop and one set for 
use in the inspection department. 

To keep the gages in good order and to replace them 
as required would mean a great deal of additional work 
in the toolroom, whereas by making all variations on the 
shaft a micrometer or limit snap gage will cover long 
ranges of work and adjustments can easily be made, thus 
doing away with replacement. This, to my mind, is the 
most important objection to varying the size of holes. 
To maintain standard holes, adjustable loose-blade 
reamers considerably diminish reamer troubles in all 
holes down to 1 in., and the cost of replacing broken 
blades (which is rare) is very small in comparison to 
that of replacing worn-out solid reamers of the same 
size. 

Under 1 in. in diameter the replacement of solid ad- 
justable reamers is not such an expensive item. This 
type of reamer can be made down to 1% in. in diameter 
and give good service, although under this size thev be- 
come very weak. 

In automobile work, however, there is as a rule no 
need’ to ream holes under ¥% in. in diameter, although 
they are often called for by the drawing office. In 
the majority of cases a good drilled hole is perfectly 
satisfactory. 

The provision and upkeep of any type of reamer do 
not constitute such an expensive item at the present time, 
reaming being superseded by broaching in all holes down 
to 54 in. in diameter. Well-designed broaches of tool 
steel, properly hardened and ground, will outlast any 
number of reamers and produce a truer and better hole. 

This narrows the reamer question down to sizes under 
As before stated, the number of holes under this 


~ 
a) 


© in. 
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size which it is essential to ream is very small. There- 
fore the question of reamer difficulties carries but little 
weight in favor of varying-size holes. 

As with limit plug gages, so with reamers (if used) 
and boring cutters. Either a separate set of tools of 
each size, fit and grade must be kept in the tool stores 
or the tools must be adjusted up and down for each batch 
of work. This means lost time and many journeys to 
and from the toolroom. When considering arbors, the 
expanding arbor certainly overcomes a diffieulty in vary- 
ing the size of hole, but this alone does not justify a 
change. 

If, as stated in the editorial, standard holes are seraped 
and tampered with in the assembling department, then 
it is time to increase the limits on the shaft. For inter- 
changeability the fine limits usually called for are a 
failure, for these fine limits cost a great deal te obtain 
and are promptly increased by seraping, ete., when the 
work is being assembled. 

What is really required is a new table of wider limits 
for general work, such as chassis components, ete., with 
perhaps the exception of crankshaft and camshaft bear- 
ings. These wider limits could be more easily lived up 
to in the machine shop and would also save time and 
money in the fitting shop. Wider limits in the hole 
would also prove a saving, as a longer life would be given 
to broaches and reamers. 

Therefore, in a few words, the great objection to vary- 
ing-size holes is gaging and tools, while the objection to 
reamers for standard holes is nullified by the use of 
broaches. By giving wider limits of accuracy many ob- 
jections to either side will drop out. 

One question I should like to ask the readers of the 
Machinist: “What is a standard hole,” or “When is a 
hole standard ?” P. J. TompKINs. 

Surrey, England. 


"8 
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Using Stools in the Shop 


There seems to be an idea existent in most shops 
that sitting down while at work is a sign of laziness. 
In the article “Women and Machine Tools,” page 1057, 
Vol. 44, mention is made of the fact that chairs and 
stools are provided for women, but are often taken away 
when a man comes on the job. Now, I do not think 
that is quite fair. IT admit that women on the average are 
weaker than men, but men have a way of getting tired 
too. It is not stated whether the men have to work 
more hours at a stretch than women; but if they do, 
that is all the more reason why they should be provided 
with stools, unless they are put on a class of work that 
demands close attention all the time. 

Recently T noticed a case where an operator was sit- 
ting down while his machine was working. The foreman 
promptly let the workman understand that such a prac- 
tice was not tolerated. Well, if the men in the shop 
have to stand all the time, why not save money by dis- 
continuing the use of chairs and stools in the office part 
of the works? The office staff of a shop generally comes 
out quite fresh—compared with shopmen—especially 
when no proper wash basins are provided for the latter, 
as is too often the case. 

There should be no arbitrary rules governing the us 
of stools—utility and service should determine. 


Wembley, England. J. H. Davis. 
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American Machine Shops Abroad 
After the War 


By J. B. BAGENRIFUX 





SYNOPSIS—The author who points out this 
opportunity to Americans is a Belgian engineer 
and machine-shop owner who succeeded in escap- 
ing from Belgium on July 14. He brings first- 
hand accurate information as to the conditions in 
Belgian industries and offers a suggestion that 
has never before been made. 





Since my arrival in this country a few weeks ago I 
have had the opportunity to read in a friend's office, 
where they are kept on file, several articles which have 
appeared recently in different newspapers and periodicals 
of this country concerning the great quantity of Amer- 
ican machinery and products that will be required in 
Europe after the war. Some of these articles denote a 
profound knowledge of conditions abroad. In none of 
them did I find that tendency to exaggerate things which 
is often found in this class of literature. 

Nobody, however, seems to have thought of the golden 
harvest that is sure to be gathered by the enterprising 
Yankees who, immediately after the invaders have with- 
drawn, will land in Belgium or France with a complete 
machine-shop equipment that could be installed rapidly 
in temporary buildings erected at a point situated, for 
example, within the triangle formed by the cities of 
Brussels, Mons and Valenciennes, or at any point be- 
tween La Louviere and Charleroi. 

There is not much left, even now, of the machine shops 
of northern France and Belgium. All equipment in 
them that was really first class has long ago been removed 
to Germany, the pretext given by the despoilers being 
that the Franco-Belgians refused to operate their shops 
for the enemy’s benefit. All machines that are still in 
their places will soon be on their way to the Fatherland. 

On July 7—that is, a week before I finally succeeded in 
making my escape out of Belgium—notices were posted 
all over the invaded land, ordering owners of industrial 
works to furnish the German authorities not later than 
July 21 with a detailed list and full specifications of the 
equipment in their possession, including machine tools, 
steam hammers, transmission shafts, countershafts, pul- 
leys, clutches, belts, etc. Even the size of all foundation 
bolts and lagscrews had to be specified. All articles ap- 
pearing on the lists furnished, including the belts and 
their lacings, had to be held at the disposal of the Ger- 
man authority, loose from their foundations, ready for 
removal, not later than July 28 at midnight, after which 
date they must be delivered on demand against a simple 
receipt signed by the Commandant of Fuss Artillery or 
his deputy. A fine of 5,000 marks and imprisonment of 


five years in Germany were the penalties for those who 
either omitted to declare or attempted to hide any article 
subject to declaration. 

In November, 1914, the following machine tools, all 
motor driven, together with their accessories, which I 
had purchased during my trip to this country in 1913, 
were taken from my shop without notice and of course 


without permission, after I had repeatedly told the Ger- 
mans that I would never think of working fer them: 


1 Cleveland autgmatic screw machine. 
-48-in. (Niles) car-wheel boring machine. 
Niles double-axle lathe. 

48-in. engine lathe. 


Pond 48-in. reversing planer 

48-in. rod miller. 

Pond universal (4-ft. and 6-ft.) radial drilling machines 
1 Niles 100-in. boring and turning mill 

1—24- and 48-in. Rahn-Larmon extension-bed gap lathe 


“es 
1 
1 Pond 
1 
1 


Pond 


9° 


My old belt-driven equipment, very good, serviceable, 
in first-class condition, was not disturbed, except that the 
belts were taken away, one or two at a time, by the 
soldiers stationed at the railway depot opposite my resi- 
dence and shop. When they needed leather to repair 
their boots and accouterments, they just crossed the 
square, entered my place and helped themselves. My 
main-drive belt, 3-ply, 22 in. wide and 91 ft. long, was 
cut up in four or five pieces and went in one day, after 
several hundred barefooted Bavarians arrived in town 
to take the place of an equal number of beardless Saxon 
boys who were leaving for Verdun. We were at dinner 
when the Bavarians disembarked at the depot, carrying 
their their "My 
daughter, seeing this, said: “This time, our big belt will 


shoes on a string across shoulders. 
go.” She was not mistaken. Before noon.on the next day 
the big belt was gone, and the Bavarian regimental 
shoemakers were making good use of it. It remained un- 
disturbed during the first 20 months of the war, perhaps 
because it was so hard and stiff that they did not know 
how to tackle it, or perhaps they were reserving it for 
the great moving. 


Tue Comine “Great Movine Day” 

We who have spent the last two years in Belgium 
never doubted for an instant, and the more outspoken 
among the Prussian officers never were backward in affirm- 
ing, that if the invaders are forced to retreat before peace 
is concluded, they will take away with them, or destroy, 
everything that could be used by us in either making 
arms and ammunition or in reconstructing our country 
while the war is still going on. To be sure, the manu- 
facturing machinery that has not yet been taken out of 
the country is far from being up to date; but antiquated 
as it is, it could be used to good account in an emergency 


such as the Franco-Belgians will face after they have 
forced the Germans back into their own land. The end 
of the war will then still be a long way off. Northern 


France and Belgium will be deprived of machinery. The 
mines themselves, without machine-shop equipment, will 
be unable to operate. We use so much machinery in our 
mines that a week’s suspension of the ordinary repairs 
will bring everything to a standstill. The notices posted 
on July 7 seem to indicate that the time is close at hand 
which the German officers themselves have, for nearly 
a year, referred to as the grand déménagement (great 
moving day). 

When the Allies enter Belgium, they will find only 
scrap iron, dismantled machinery, crippled mine equip- 
ment, broken-down railway engines and cars. Even now, 
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locomotives by the hundred, unable to run for lack of 
repairs, are sidetracked in the immense yards around 
the railway shops at Luttre, Ghent, Louvain, Malines 
and Mons. These are Government shops. The Belgian 
workmen refused to work in them after Aug. 22, 1914. 
The thousands of shopmen imported from Germany to 
take the Belgians’ places have, since about last Easter, 
been gradually sent to the fighting line, to Verdun prin- 
cipally. Only a few hundred of them are now left—lame, 
grizzled, spectacled—who work 15 to 16 hours a day, 
sleeping and eating in the shops, to save them the fatigue 
of walking to and from work. 


FOR AN AMERICAN MACHINE Sirop 
IN BELGIUM 


OPPORTUNITY 


America is the place where the Belgians will be 
able to get supplies. But America is a very busy coun- 
try just now and will certainly remain so for a long 
time. The reéquipment of the devastated Franco-Belgian 
country will be slow. In many a district no wheel will 
turn for many months. All efforts, at first, will be bent 
upon putting the mines in working shape, for without 
coal, nothing can be done. Lots of money and undying 
fame await the enterprising men who, on the morrow of 
the great moving, will land at Antwerp with enough 
equipment, supplies and cash to establish and operate a 
general construction shop. The more complete and 
larger the equipment of the plant the better it will be. 
There will be plenty of work for it at money-making 
prices. Until the country at large is reéquipped, there 
will be no lack of good men to work in the shop, although 
these men will all be 40 vears of age and over. All the 
younger ones, by a recent Belgian decree, must serve their 
country either in the army or in munition shops in 
France and England. 

This enterprise is not as simple as it looks. It must 
not be undertaken without a thorough study of all the 
conditions to be met to make a success of it. Enough 
lumber, galvanized material, windows, doors and hard- 
ware ought to be provided to permit building convenient 
halls and sheds to house the machinery and equipment. 
Even the nails and the paint will have to be carried across 
the sea. In ordinary times cement is cheap in Belgium; 
but as the great moving will leave the cement works of 
the country in no better shape than other things, it will 
also be necessary to provide enough cement for the foun- 
dations of all machines that must be put on solid bases. 

As such halls as it will be found practicable to erect 
under the circumstances will be too light to stand the 
weight and strain of transmission shafting and belting, 
every machine must be independent, self-contained, motor- 
driven. The electric power needed ought to be furnished 
by a turbine-driven outfit, which necessitates a minimum 
of space and foundation. It may be advisable to provide 
a special generating set for lighting purposes. All wir- 
ing supplies and specialties ought to be sent from this 
country, including the woodscrews, the staples and the 
nails, Water-tube boilers would evidently prove the best, 
given the importance of saving on space and foundation. 

The kind of business that would have to be dealt with 
would probably be 95 per cent. repair work, but repairs 
of the most varied kind. The kinds of machine tools nec- 
essary ought to be selected with this class of work in 
view. It would be indispensable to run a foundry, a good 
pattern shop, a blacksmith shop, a sheet-steel shop, a 
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pipe bending and fitting department. It would not be 
a bad idea to carry on also a general coppersmithing 
business. Northern France and Belgium have always 
been renowned for their beer, spirits and sugar industries. 
The latter make a very extensive use of copper apparatus 
and utensils. All copper was removed from Belgium as 
far back as last winter. This left the breweries, dis- 
tilleries and sugar mills with only their four bare walls. 
All will have to be rebuilt. 

No such business as the one we are outlining can be 
carried on unless regular shipments of supplies from the 
United States be arranged for. Except perhaps for any 
scrap steel that can be worked again in the blacksmith 
shop, all will have to come from America. These con- 
ditions will prevail during the remainder of the war and 
for some time after peace is concluded. This fact will 
make it necessary to keep a purchasing agent in America, 
who will find it an easy matter to fill all requisitions for 
materials through the regular lines of steamers running 
between this country and Antwerp. 


Best Location ror Tits BeLvGlaN-AMERICAN SHopP 

The best location for this undertaking would be in 
one of the smaller towns of the Walloon country, perhaps 
right on the Franco-Belgian line, where transportation 
by rail and canal is good and cheap. A good place would 
not be hard to find. Land, except in big towns, is no- 
where expensive. All necessary ground could be rented, 
the right being reserved in the lease to buy the ground 
at a given price within a given time. 

As to the labor question, it will present no difficulties 
until enough of the old industries have been rebuilt to 
create a great demand for men. This will probably not 
be the case during the first two years following the end 
of the war. Peace itself may not come for a year or 
two after the Germans leave Belgium. There will be 
no difficulty in getting all kinds of first-class men to 
start with—pattern makers, blacksmiths, foundrymen, 
machinists, coppersmiths, pipe fitters, boiler makers, etc. 
The works manager and possibly an assistant would 
probably have to be sent from America, but they must 
speak French. As to foremen, it will be best to select 
natives for these positions. . They are accustomed to 
metric measurements, know how to handle Franco-Belgian 
labor and soon will be able to get out of the machinery 
as much as anyone else. 


*, 


Make Fire Drills Effective 
By W. J. WELLS 


We had a fire drill the other day, the first in months. 
The foreman came around and told us that the bell would 
ring in about half an hour and that we were to go down- 
stairs. Accordingly, when the gong struck, we all walked 
right downstairs and then right back again. 

A few days later the gong sounded again; but as no 
one had told us anything about a drill we did not pay 
much attention to it, except to sniff for smoke, until some- 
one said, “Fire drill,’ when we played follow the leader 
again. 

It seems to me that the alarm for a drill should come 
just as unexpectedly as for fire. Then in case of an actual 
fire all would obey the alarm as for the drill and would 
no doubt be out of the building before it was known that 
there really was a fire. 
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Editorials 





ed 


United States Munitions 


An enormous sum of money for peace times has just 
heen appropriated by Congress for munitions of war. 
The total is about $100,000,000. In addition nearly $12.- 
000,000 is appropriated for machinery and tools, includ- 
ing the armor plant. This huge sum will be spent in the 
machinery-building industry of the country. 

The army appropriation bill provides for the expendi- 
ture of $50,000,000 in these items: Ordnance stores, 
ammunition, $10,000,000; ammunition, etce., for target 
practice, $3,000,000; manufacture of arms, $5,000,000 ; 
for machine guns, $12,000,000; for field artillery, $10,- 
000,000; for field-artillery ammunition, $10,000,000 

Provision is made for spending $250,000 from the first 
item for “gages, dies, jigs, tools, fixtures, and other special 
aids and appliances, including specifications and detailed 
drawings necessary for the manufacture by the Govern- 
ment and by private manufacturers.” Similarly, $200,- 
000 is set aside for this same purpose from the second 
item, and $200,000 from the last item. These three added 
together give a total of $650,000 to be expended by the 
Bureau of Ordnance of the United States Army for 
small-tool manufacturing equipment. It is further pro- 
vided that one-half of each of the first and last two items 
can be spent for the purchase of small-arms ammunition, 
field artillery and field-artillery ammunition, respectively. 

The naval appropriation bill carries two items, one for 
ammunition for existing ships and another for ammunition 
owing to the increase of the navy. These two items com- 
bined total $33,205,000. In addition to that, there is an item 
of $189,000 for machinery and tools for the torpedo fac- 
tory, $1,411,222 for a projectile plant and an item of 
$11,000,000 for an armor-making plant. 

The fortification appropriation bill carries a number of 
items that in the aggregate amount to $10,696,000, for 
the purchase and procuring of ammunition, with a pro- 
vision that contracts for additional supplies may be 
placed to the extent of $11,000,000. 

A few of these appropriations extend over a period of 
two years, but most of them are for the fiscal year, 1917. 

It is very evident that the machine shops of the United 
States must begin to acquaint themselves with the design, 
specifications and requirements for the production of all 
kinds of United States munitions. Much experience has 
been gained on European field-artillery ammunition, and 
this will, of course, be helpful. However, our designs 
differ greatly from those sent over from Europe—Ameri- 
cans believe for the better. It is commonly accepted that 
American munitions are more simple in construction and 
easier to manufacture than those that have been produced 
during the last eighteen months for the belligerent na- 
tions of Europe. 

However, it is essential that nuclei of skill and ex- 
perience shall be developed all over this country so that 
at a moment’s notice we can begin to produce munitions 
at a tremendous rate. No one knows when such an emer- 
sency may be forced upon us. It is probable that these 
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large appropriations are but a beginning that will be 


duplicated and followed by others as the vears pass by. 
A new duty is thus placed upon the American machine 


shop. 


What Is a Gage, a Die, a Jig, 
a Tool, a Fixture? 


Only a little while ago, some of us were wrestling and 
sweating in an attempt to define a “machine tool.” That 
was when the term was first written into a tariff bill and 
needed an official explanation. But a really intelligent 
description of a machine tool according to its properties 
has never been framed. 
officials of the Treasury Department in custom cases a 
machine tool operated by hand or foot is not a machine 


Through decisions rendered by 


tool; and every power-driven machine tool, to be a ma 
chine tool, must have a cutting tool. 

A situation has arisen that perhaps calls for definitions 
of a few other common machine-shop things.  In_ the 
Army Appropriation Bill recently Congress 
there are three paragraphs providing sums to be used 
to procure “ga; dies, jigs, tools, fixtures and other 
special aids and 
detailed drawings.” 
ministered by the Bureau of Ordnance, and these terms 
will have to be explained by that department. However, 
it is not likely that there will be much difficulty, for the 
elastic comprehensive expression, “and other special aids 


passed by 


ges, 
appliances, including specifications and 
These appropriations are to be ad- 


and appliances,” can care for any needed manufacturing 
aid that cannot be specifically named as a gage, a die, 
a tool or a fixture. 

Still, some of our readers may like the fun of trying 
their hand at writing definitions of these familiar 
machine-shop articles. 


? 


A Complete Machine Shop 
for Belgium 


A new suggestion as to what Americans might do in 
the rehabilitation of the war-destroved sections of Bel 
gium and northern France is contained in an article 
in this issue written by a Belgian engineer and machine 
shop owner. He left Belgium on July 14, the 
horder into Holland, went to England and then to this 
The information that he gives in regard to the 
situation in fresh and 
He fully corroborates the 


crossed 


country. 
present industrial Jelgium is 
from first-hand knowledge. 
statement made by other refugees to the effect that the 
machinery of production in Belgium and _ northeastern 
France has been or will be removed or wrecked. 

The new suggestion that he offers to Americans is the 
sending of a complete American machine shop into Bel- 
gium as soon as the work of rehabilitation begins. He 
emphasizes that such a shop should be complete in every 
detail down to the haxlware for the doors and windows 


of the building and to nails and screws. The machine 
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tools should be motor driven, and a part of the equipment 
should be a generating outfit for power and light. 

This is just the kind of opportunity that should appeal 
to Americans. Perhaps a few such shops will be one of 
the means for still further introducing American machine 
tools into the great industrial districts of Belgium and 
northeastern France. 

Administration of New Boiler 

Code in Pennsylvania 


The new boiler code that became operative in the State 
of Pennsylvania on and after July 1, 1916, through the 
department of labor and industry, marks an interesting 
addition to the numerous rules and regulations of this 
department of state government in Pennsylvania, and 
presents some important phases of administration in its 
practical enforcement. 

To those familiar with the almost 
amount of work put on the development of a boiler code 
hy committees of the American Saciety of Mechanical 
Engineers (in itself a development of historic import- 
ance in the engineering field), and particularly to those 
who have been unsparing in their personal efforts to as- 
sist in this work, it will be more than a passing satisfac- 
tion to know that the new Pennsylvania boiler code is 
the standard code of the American Society of Mechanical 


unprecedented 


Engineers. 

In addition to the code itself, the ; 
dustrial board has adopted and published a set of rules of 
administration governing the inspection of boilers within 
the state. These auxiliary rules point out, among other 
things, the necessity for codéperation between owners or 
users of boilers and the inspection department in the 
work of inspection, and specify that upon due notice in 
advance any owner or user must prepare the boiler for 
external and internal inspection at the appointed time, 
by drawing the water, by removing the manhole and 
handhole plates and by thoroughly cleaning the boiler 


Pennsylvania in- 


and its setting. 

Inspectors of the department of labor and industry, 
through the division of boiler inspection, are now making 
inspections throughout the state for the enforcement of 
the new code provisions. The administration of such a 
new code in addition to a number of others already in 
force places new demands on such inspection depart- 
ments, and in this case the force of department inspec- 
tors has been supplemented by casualty insurance company 
inspectors as well as by individual inspectors who may 
have passed certain set examinations held under the juris- 
diction of the state department of labor and industry. In 
the case of these so called auxiliary inspectors, reports 
are examined by the labor department, and such condi- 
tions as may be designated faulty are investigated by the 
same department. 

The authorities of the state in question, who are re- 
sponsible for this step forward in state legislation, now 
anticipate a standard of inspection heretofore unattained 
in that state, and which is calculated to aid very mate- 
rially in safeguarding the lives of employees in the indus- 
tries as well as the public generally. The attitude of the 
state authorities toward intelligent safety precautions can 
hardly be evidenced in any better way than in this 
method; first, in the adoption of authoritative codes re- 
lating to various sources of industrial accident hazard 





Vol. 45, No. 11 


MACHINIST 


and then in the sympathetic and systematic administra- 
tion of these same codes to serve the purposes for which 
they have been drafted. 

Here then in Pennsylvania there is another prominent 
case of codperative interchange of ideas between state 
authorities and engineering societies. The one, men- 
tioned in a recent issue in these columns, called attention 
to the factory lighting code adopted in the same state 
on June 1, 1916, after its preparation in preliminary 
form by the Illuminating Engineering Society, and the 
other, this case of the adoption of a code prepared by the 
American Society of Mechanical Engineers. The prae- 
tical use of the engineering talent in such national engi- 
neering bodies by state legislators cannot be other than 
of mutual interest and productive of special advantages 
to the state authorities. Pennsylvania has set the pace on 
two recent occasions, and subsequent legislation in other 
states will be watched for with considerable interest in 
the immediate future. 


¥ 
Iron-Clad Rules 


Uniformity in applying a rule or policy, in both the 
shop and the office, is a desirable feature of any admin- 
istrative plan. There is much to be gained from con- 
sistency in all dealings, but it is seldom that conditions 
are such that an exception should never be made. 

Quite frequently one is told that his request would 
be met but for a certain rule prohibiting it, with the 
explanation that in the particular case in question the 
need for the prohibition is not apparent. 

Any rule that is made so fast as to preclude an excep- 
tion is likely to prove, at some time or another, to be 
detrimental. Shop and business conditions are ever- 
changing—flexibility of practice demands a certain flexi- 
bility in the governing policy of such practice. 

While the following incident, as recently related by a 
consulting engineer, covers a minor point in_ business 
intercourse, it is sufficiently illustrative to show the 
danger of iron-clad rules: 

To quickly finish some work at one time it was necessary 
to have a piece whose market value would ordinarily be from 
ten cents to a quarter. It was a part of a drawing instru- 
ment made by an advertiser in the “American Machinist’”—a 
good friend of mine, in a business way, for years. This com- 
has a rule that it will sell to no one direct, who is not 
After a long argument, however, the 


agreed to send the part. It never 
importance. It had only to 


pany 
an accredited 
man at the telephone 
came, although it was of great 
be sent to another part of the same city, and I gladly offered 
to pay the expense of a special messenger. Only my friend- 
ship for the firm keeps me loyal to it. A rule is a stumbling 


dealer. 


block in the way of a lot of people. 
This incident suggests a too prevalent lack of tact 


and discretion in business dealing. Although handicapped 
by a hard and fast rule, the exercise of one of the qual- 
ities mentioned would in the case cited have avoided the 
bad impression made. It would have been a simple ex- 
pedient to accommodate the engineer in the way requested 
and at the same time adhere to the established poliey by 
effecting the transaction through the nearest dealer. Not 
only would the patron have been satisfied and the reten- 
tion of his good will unendangered, but the dealer affected 
would have been reminded of the policy designed to 
protect him. 

If iron-clad rules must be used, the ill effects occa- 
sionally bound to result might be mitigated by a firm 
desire to be tactful at least in the enforcement of the 
restrictions. 








September 14, 1916 AMERICAN 


MACHINIST 


481 


AANVANUALENUUDANSUSLSADADAUEADADEUSUSOEEOOSSUGOGUAAUAUSUEOSEOOOSOOOLOUSUOOEAUSLAUEOOATEDEOOOEAOASUOUOATEOEAEOOOEOAEDEAEEOEGUEOEAOU GOED ASSES EAHA EAE EA EASA AE AAA 


Shop Equipment News 


TT 








Combination Disk Grinder and 
Saw Table 


In the illustrated description of the disk grinder and 
saw table published last week on page 439, the manufac- 
turer’s name and address—Globe Inventing Co., Chi- 
cago, Il]l.—were inadvertently omitted. 


a 


Oxyacetylene Apparatus 


The illustrations show the latest form of oxyacetylene 
welding and cutting apparatus developed by the Alex- 
ander Milburn Co., Baltimore, Md. 

In Fig. 1 is shown the generator, which is of the 
positive-pressure type, delivering gas at a uniform fixed 
pressure within a maximum capacity of 15 lb. per sq.in. 

















FIG. 1. OXYACETYLENE GENERATOR 


The carbide-feeding device is a simple cylindrical drum 
at the base of the carbide hopper. The carbide rests on 
the surface of this drum in such a 
entirely stable when the drum is at rest, but to feed 
promptly with the rotary motion of the drum. The 
drum is driven through a single bevel gear from a positive- 
acting gravity motor. The motor is controlled through 
an accurate governor by gas pressure on a diaphragm. 
This control responds so closely to the gas demand at the 


manner as to be 
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torches as to produce an even carbide feed and uniformity 
of pressure. The parts of the feeding device within the 
machine have been made few and simple to eliminate 
clogging and binding. 

The gas generating chamber, into which the carbide 
is fed, has a margin of 10 per cent. above the usual ca- 
pacity of one gallon per pound of carbide. This large 
water capacity, together with the use of lump earbide and 
the even feed, is designed to maintain a coolness in the 
vas which is beneficial to its purity and to welding results. 

The generator has a positive blowoff valve, releasing 
A safety back 
pressure chamber and hair-felt gas scrubber are built on 
The sludge agitator thoroughly sweeps the 


at 15 lb. per sq.in. and quickly reseating. 


the machine. 
whole bottom with a rotary motion, facilitating proper 


cleaning. The sludge outlet is a strong gate valve with 














FIG. 2. OXYACETYLENE WELDING TORCH 


large opening and positive lock. Safety devices and in- 
terference rods guard against mishandling. 

The body is made of heavy-gage steel with oxyacetylene 
welded dished, hottom. Steel band 
reinforcement is added where required. All fittings are 
of galvanized malleable iron, galvanized steel and bras: 
Substantial flanges are used at all pipe outlets. The 
after completion, 


seams and riveted 


whole nerator body is galvanized 


ee 
insuring gas-tightness and protection against corrosion. 
The base is ventilated by openings below the water bottom 


in order to afford a further protection against corrosion, 














FIG. 3. OXYACETYLENE CUTTING TORCH 


Tn the welding torch shown in Fig. 2 the mixing of 
gases begins just ahead of the grip, where both the acet 
vlene and oxygen enter a conical chamber under pres- 
sure and continue throughout the passage to the head, 
being finally perfected within the tip itself. Pressure on 
the mixture becomes uniform through this thorough in- 
termixing, resulting in steadiness and fine quality of the 
flame. Back-firing is eliminated by production of proper 
gas mixture at positive pressure and by correct design of 








LS AMERICAN 

g torch is substantially built of tubing and 
parts having ample weight for strength, but the torch as 
balance. The ar- 


passages. ‘The 


a whole is of comfortable weight and 


rangement of the grip and valves insures ease in handling. 
Six interchangeable copper welding tips are provided to 
cover all ordinary ranges of work. Union hose couplings 
are used, facilitating connection and change of torches. 
The cutting torch shown in Fig. 3 will operate either 


with oxygen and acetylene or oxvgen and hydrogen. 


The mixing principle for the heating flame is the 
same as in the welding torch. The heating gases are 
mixed throughout their passage from the handle to the 


tip and are delivered to the flame at uniform positive 
pressure. 

The high- pressure cutting oxygen is controlled by a 
positive thumb valve which opens and closes quickly with 
This valve remains fixed in either open 


a spiral motion. 
from the 


or closed position without sustained pressure 
hand. The cutting 
heating flame through the upper tube and a central orifice 
in the tip, producing a thin, sharp kerf. 

The torch head is simple and the tips one-piece. No 
parts are concealed in the handle, and all valve parts are 
outside. Three interchangeable tips 


medium and cutting, and 


oxvgen is led to the center of the 


accessible from the 
are provided for light, heavy 


curved tips for rivet cutting. 


Weight Slide-Rule 


The illustration shows a slide-rule manufactured by 
Hornyak & Kelly, 5526 Walton Ave., Philadelphia, Penn. 
This device was specially designed to meet the require- 
ments of estimators and all those whose business it is to 


figure weights of machine components and the like. 


The dimension scales are graduated in inches and frae- 
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bearing or main rollers B spaced equally from one another 
by separating rollers C. The journal is provided with 
two annular ribs Y, and the main rollers each have two 
corresponding grooves. This prevents all tendency to 
twist the main rollers out of their perfect alignment on 
rollers C are smaller in 


the journal, The separating 

















FIG. 1. ROLLER BEARING WITH HOUSING REMOVED 


in length than the main rollers B, 
which project equally beyond the 
These 


diameter and greater 
and have their 
ends of the main rollers, grooved as shown at £. 
separating rollers actually contact with the main rollers 
so that no roller in the bearing can revolve without every 
other roller in the bearing revolving ; the separating roll- 
ers thus being adapted to space the main rollers equally 


ends, 


upon the journal do not contact with it. 
A pair of freely rotatable or floating rings F surround 


tions and the weight scales in pounds and tenths. The the journal, and the ends of the separating rollers are 
en 2 pyre! SLIDE RULE - 24 
P | 
ryrthrpretrprh a Cab tld hepsi conn aptrefe acc 
Bae WIDTH 20 ~ a ee 10_9 


Read ty of weight here Read length 
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35% 
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WEIGHT SLIDE-RULE 
weights of regular- and irregular-shaped objects made of 
metals and materials commonly used in engineering prac- 
ae urately obtained with the aid of 


tice are readily and 


this instrument. 


Roller Bearing 


The new roller bearing to be described has no sliding 
friction, and as the 
parallel, solid, hardened steel the bearing can be 
loaded without crushing the rollers. 

Fig. 1 bearing that shows the roller 
with the housing removed. Fig. 2 represents the details 
of construction. 

Referring to the line the journal A 


seated around its outer periphery a series of parallel load- 


made of 
heavily 


load-bearing rollers are 
fear of 
view of the 


Is a 


engraving, has 


yr T fer Se TrTT os TUTTI avert 
10S ae set 


ESPECIALLY 


ty} 
ene le {[_-r20s 


- 1 Derren — 
5 es F 232% 


NED FOR ESTIMATORS 


DESIG 


upon these floating rings by means of the 
A pair of freely rotatable cup rings G@ sur- 
round the journal, and the interior of these cup rings 
encircles the projecting ends of the separating rollers, 
forming a track in which they can roll. The main roll- 
ers B are provided with short reduced ends // smaller in 
extending within 


mounted 
£ rooves x 


diameter than the separating rollers C 
the cup rings. These ends prevent the main rollers from 
falling out of the 
or withdrawn from the 
which are removably secured on the journal to retain the 
in position and prevent endwise movement of 


when, the journal is removed 


Collars are provided 


bearing 
housing. 


cup rings 
the separating rollers on the journal. 

It will be seen that the separating rollers connecting 
with the main rollers will revolve in the reverse direction 
to the latter: also that the floating rings contacting with 
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the inner circle of the ends of the separating rollers will 
rotate in the same direction as the casing; the rotary cup 
rings will rotate in the same direction as the axle or shaft- 
ing, while the floating rings will rotate in the reverse 
direction. 
Wear of the 
and automatically adjusted by a circumferential series of 


rollers and rolling surfaces is taken up 
longitudinally tapered staves A’ which are concave on 
their inner faces and which are adapted to fit the interior 
incloses them. ‘The 
mounted in 


of a taper-bored housing L which 


the staves are dovetailed and are 


ends of 











FIG. 2. DETAILS OF ROLLER BEARING 


slots around a pair of serrated rings WV. Longitudinal 
movement of the staves coincidentally with the pair of 
serrated the internal diameter of 
the housing produces the effect of decreasing the internal 
diameter within To automatically 
produce reduction of the operative space within which 
the main rellers B roll, the dovetailed projections pro 
vided at each end of the staves K are adapted to slide in 
the serrations in the outer rims of rings WV, the staves 


rings toward smaller 


the series of staves. 


thus being held in longitudinal alignment with each other 
and being pressed forward by a coil spring V brought to 
bear between the face of one ring MV and a collar O secured 
by the screws within the housing. 


The bearing is a development of Delvante W. Cross- 


land. 1608 Claus Spreckels Bldg., San Francisco, Calif. 


Mechanical Plug Wrench 


While primarily designed for screwing in base plugs 
of shells, other applications of the machine shown to the 
general class of work involved will suggest themselves to 
the readers. 

In operation the shell is held in the clamp shown. 
The plug is started by a few hand turns, and the pres- 
sure on the foot pedal brings a revolving wrench into 
engagement with the tit of the plug, thus screwing the 
The tightness of the plug can be 


The 


plug home tightly. 
regulated by a friction clutch on the driving shaft. 
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revolving wrench is released by pressure on the foot pedal 
and instantly returned to its original position by a spring 

As will be the the 
transmitted through a 


noted machine is belt-driven and 


single reduction gear 


pow er is 

















PLUG WRENCH 
geht, 1,100 Ib 


MECHANICAL 


Capacity, 6 in we 


Various sizes of clamps are provided for the different 
size shells and the clamp may be readily tightened by the 
hand lever shown. 

product of the Holden-Morgan 


The machine is a late 


Co.. Toronto. Canada. 


Combination Joimnter and 
Planer 
The illustration shows a bench planer and jointer built 
by the Globe Inventing Co., 4877 N. Ave., 
Chicago, Il. The over can 


be set to any height up to 4 in., 


llermitage 
the table 


or can be set to plane 


thickness rue 

















AND PLANER 
160 lb 


COMBINATION JOINTER 


Table, 18x17 in weight, 


work any angle up to 15 dew, The table ean he lifted and 


swung to the back for convenience when adjustments of 


the knives are 


hHhecessa hr) 
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A Cylinder-Grinding Fixture 
By W. Burk BENNETT? 


Some time ago, a small shop had occasion to grind 
the bore of several hundred gasoline-engine cylinders. 
The cylinders were cast single—that is, one bore per 
casting. Not having an internal grinder, the fixture 
shown in Figs. 1 and 2 was designed and built. Although 
in a way it was crude, it accomplished the results re- 
quired and was easily worth its cost. The fixture was 
applied to an old engine lathe that was first overhauled 
and put in good shape. The grinding fixture consists 
of a small driving pulley fastened to a driving shaft 
that runs in two bushings fastened in either end of the 
lathe spindle. The forward end of this shaft is a square 
slip joint for one end of a small universal joint. There 
are two of these universal joints, forming, with the 
intermediate shaft, a flexible drive between the driving 
shaft and the grinding-wheel spindle. This flexible con- 
nection was necessary in order that the slide could be 
offset by a feedscrew, thus giving an eccentric path to 
the grinding wheel as the faceplate was revolved. It 
will be seen that the amount of offset of the slide is 
what determines the removal of stock. 

The slide was a casting fitted to dovetails in the base 
which was bolted to the faceplate. This slide was hollow, 
and tapered down with four flat sides to a cylindrical 
bore on the end, into which was pressed a steel tube. 
This tube carried a bearing at either end in which the 
grinding-wheel spindle rotated. The front bearing was 
provided with a dust guard. As will be noted, the 
cvlinder was mounted on a couple of hardwood blocks 
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and bolted to the carriage which was fed toward the 
head of the lathe with the proper feed. The greatest 
difficulty experienced was with wear in the wniversal 
joints. The slightest wear or play in the pins of these 
joints would cause severe vibration and consequent wheel 
marks in the cylinder. Some of the cylinders were 
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Fig.2,The Grinding Fixture 
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Fig.1, The Details of the Fixture 


FIG. 1. THE DETAILS OF THE FIXTURE 
FIG. 2. THE GRINDING FIXTURE 


ground without cooling and others with water circulating 
through the jackets. Grinding was dry in each ease. 
A 314-in. wheel was used—one-half inch smaller than 
the bore of the cylinders. 
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Personals 








Business Items 








Forthcoming Meetings 








Arthur L. Lewis has been appointed superin- 
tendent of Sleeper & Hartley, Inec., Worcester, 
Mass. Mr. Lewis was formerly with L. F. Fales, 
Walpole, Mass. 

F. L. Herzog has joined the engineering divi- 
sion of Mackintosh, Hemphill & Co., Pittsburgh, 
Penn. Mr. Herzog was f rmerly chief engineer 
of the Philadelphia Roll and Machine Co. 

A. W. Foote, president of the Foote-Burt Co., 
Cleveland, Ohio, has been elected president of the 
H A. Lozier Co., succeeding H. A. Lozier who 
continues as a member of the board of directors. 

Albert V. Brouillette, for some time assistant 
to the chief efficiency engineer, Remington Arms 
U. M. C. Co., lion, N. Y., is now connected with 
the New England Westinghouse (o., Springfield, 
Mass. 





Obituary 











Bunting 
died on 


the 


president of 
Ohio, 


William Bunting, 
Co., Toledo, 


Brass and Bronze 
Aug. 26. 

Albert F. Rober, president of the Rober Ma- 
chinery Co., Portland, Ore., died at his home in 
that city on Aug. 22. 

S. S. Leonard, vice-president and manager of 
the Western Automatic Screw Machine Co., Elyria, 
Ohio, died tn that city on Sept. 3, aged 62 
years. 

Emil Herter, for almost thirty years Thomas A. 
Edison’s chief mechanical engineer, died in 
Orange, N. J., Aug. 23. Mr. Herter was fifty 
nine years old and prior to entering the employ 
of Mr. Edison was a pattern maker in the Gov- 
ernment employ. 


Machinery Wanted 


An inquiry received from Pictet & Cousot, En- 
gineers, Geneva, Switzerland, requests literature, 
catalogs, prices, etc., covering complete machine 
equipment for the manufacture of snap-fasteners, 
including spring-making machinery and machines 
for placing the fasteners on paper boards, 


Greenfield Tap and Die Corporation, Greenfield, 
Mass., has discontinued its Detroit branch office. 

New York Tool Mfg. Co., 417-421 Canal St., 
New York City, has opened a new shop to look 
after contract work. 

Brennan Wahl Company, Delaware Bldg., Chi- 
cago, DL, is the new corporation succeeding the 
Brennan Engineering Co., consulting engineers. 

The Brown Instrument Co., Philadelphia, Penn., 
has established a Detroit branch office in the 
Chamber of Commerce Building which will be 
under the direction of Wm. Printz, formerly as- 
sistant sales manager. 

The J. N. Lapointe Co., New London, Conn., 
held its annual picnic on Aug. 26. The usual 
festivities prevailed and in the nature of a sur- 
prise the employees presented Joseph N. Lapointe 
with a huge American flag. 

Colonial Steel Co., Pittsburgh, Penn., has com- 
pleted the erection of, and is now cccupying, a 
new brick and concrete one-story warehouse in 
So. Boston, Mass. The new warehouse provides 
a floor space of 10,000 sq.ft., with a capacity 
of over 1,000 tons of tocol steel bars. 





Trade Catalogs 











Indicating and Recording Thermometers. The 
Foxboro Co., Foxboro, Mass. Bulletin No. 104. 
Pp. 56; 8x10% in. Illustrated. 

Hercules’ Shears and Rod Cutters, Oil Hole 
Covers, Oi! Cups. W. A. & C. F. Tucker, Hart- 
ford, Conn. Catalog No. 10. Pp. 8; 3%x6 in. 
Illustrated. 


Ss. K. F. Ball Bearings. S. K. F. Ball Bear- 
ing Co., Hartford, Conn. Pamphlet, Pp. 62; 6x9 
in. This describes S. K. F. ball bearings as ap- 
plied to electric motors. 

Chains and Sprockets. Diamond Chain & Mfg. 
Co., Indianapolis, Ind. Catalog. Pp. 56; 6x9 in. 
Illustrated. Describes also the “Diamond” tooth 
form for roller chain sprockets. 

Automatic Screw Machine. Fitchburg Auto- 
matic Machine Works, Fitchburg, Mass. Catalog. 
6%x9 in Illustrated. This describes machine 
recently brought out by this company known as 
the “Radical.” 


American Foundrymen’s Association and Amer- 
ican Institute of Metals. Annual meeting, Sept. 
11-16, Cleveland, Ohio. A. O. Backert, secretary, 
—- Foundrymen’s Association, Cleveland, 
Ohio. 


National Machine Tool Builders’ Association. 
Annual convention, Oct. 24-25, Hotel Astor, New 


York City. Charles E. Hildreth, general man- 
ager, Worcester, Mass. 
American Society of Mechanical Engineers. 


Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 


New England Foundrymen's Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. . 


Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Il. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. 
Teale, secretary, 35 Broadway, New York, N. Y¥ 
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Operations on the British 12-In. 
Mark IV Howitzer Shell 


SPECIAL CORRESPONDENCE 





on British ammunition. 


4 

The tools are of high speed steel, about \, in. wide, 
SY NOPSIS—While all the operations peculiar to One tool operates on the nose end of the shell, whil 
the 12-in. Mark IV high-explosive shell are on the base end two tools of the same size and material 
covered in the following article, it has not been operate on the shell simultaneously from the front and 
deemed necessary to go into details of operations back. The front tool is ground square, while the reat 
which are common to the other sizes of shells and tool has a rounded V-point to break the chip fer the 
which have been fully covered in previous articles front tool. The spindle makes nearly 20 turns per 


minute, equal to about 65 ft. cutting speed on the work. 





methods are pursued : 






shells are produced each day the following manufacturing 


The production is one shell cut off at both ends in 15 

The shell shown in Fig. 1 is made from a forging min. The cutting to length operation is shown in 
approximately 4014 in. long, 13 in. in diameter, with diagrammatical form in Fig. 2. 

a 7-in. hole 37 in. deep extending up from the base end. The second operation—drilling and reaming the nose 

In one large plant where between 400 and 500 of these end of the shell—is done in a jig on large radial 


drilling machines. 


The shells are taken away from the cutting-off opera 

















Alternative Head 


of the machine. 











ry . ° ° o ‘ > . . . , . 
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Driving Band Part Development of Shel! 


Showing Waved Ribs 


FIG. 1. BRITISH 12-IN. MARK IV HIGH-EXPLOSIVE SHELL 
hollow spindle large enough to take the shell blank. handle shells weighing in the neighborhood of 800 Tb 
The shell is pushed, nose end first, into the spindle. This make of truck is so well known that the end view 
The nose end seats in and is centered by the internal of the 12-in. shell truck, shown in Fig. 3, will be sufli- 
conical end of the spindle. The rear end is centered cient. In this illustration A is the shell lying on the 
and driven by four heavy setscrews spaced 90 deg. apart floor. The angular wooden pieces Brun the whol 
near the spindle end. Four similar setscrews on the length of the elevating part of the truck and are located 
nose end of the spindle are then tightened down on at such height that when the elevating part is at its 
the work. The spindle is driven by a worm gear midway — lowest position they will clear the sides of the shell below 
of its length, between the two bearings of the spindle. its center about as shown in the illustration. When 
The machine is provided with three tool slides. One the elevating part is raised, the shell rests on the wooden 
is at the front of the machine at the nose end of — pieces B. The braces C bridge over the shell from side 
the spindle. At the base end of the spindle there are to side of the truck to stiffen it. The shells are lifted 
two tool slides, one at the front and one at the back into and out of the jig for the next operation by a hoist 


7] 


and the clamp £, Fig. 3. 
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At F is shown the jig. Two of these jigs are placed 
back to back on the base plate of the radial. If there 
is enough work for two radials, they should be placed 
close together. Two then serve both ma- 
chines. The post G for locating the work has a conical 
head that centers the top end by the conical bore. At 
the bottom, @ is threaded for the conical centering 
collar 7, which is run up after the top is located on 


laborers can 


the conical head. 

The part /, carrying the bushing J, pivots on K. 
The index pin ZL locks the part J so that the bushing 
is in line with the center of the post G. When ZL is 
removed, the part J can be swung around so that the 


work can be inserted or removed. The strap clamp M 
holds the shell from turning. 
The nose of the shell is first drilled 13) in. Then 


the bushing is removed, and the hole is reamed 24/5 in. 
The time for drilling and reaming is 6 min. per shell. 

The third operation is rough-turning the outside of 
the shell nose. This is done on heavy 
engine lathes with a double-track and 


follower at the back connecting with controlling 


from base to 


former roller 


and 


6 


the tool at the front of the machine. A plug with a 
Round Nose Tool 
i to break Chip 
at ~ kK 
——1 
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FIG. 2. CUTTING TO LENGTH 


very slight taper is driven into the reamed hole in 


the hose of the shell. This plug is provided with a 
female center to fit the tail center of the lathe. Two 
methods are used for driving and centering the base 


end of the shell. A heavy three-lobed cam with three 
t, is entered in the rough- 


The greater the 


rollers, as shown in Fig. 
forged hole in the base of the shell. 
cutting stress the farther the rollers are driven up the 
cam lobes and the tighter they grip the shell. 

The other method of drive is by four-jawed chucks 
provided with a simple but efficient centering device. 
The tapered plug A, Fig. 4, is securely fastened to the 
face of the chuck. It has four slots so that the jaws can 
enter it part way, as shown. With the jaws removed 
from the chuck this plug is turned slightly tapered to 
a diameter that will permit the base end of the shell 
to enter to about the point B, Fig. 4. When in opera- 
tion the tail spindle of the lathe is used to force the base 
end of the shell to a seat on the centering plug A. The 
chuck jaws are then tightened in the hole, and the work 
is ready to turn. A single cut averaging 1% in. in depth 
is taken on the body, reducing it to 12.1 in. in diameter. 
Two cuts are required on the nose. The speed is 16 
r.p.m., and the production is about one shell in 1 hr. 
10 min. 

The fourth operation is boring, which is done on 
heavy lathes with a double-track former A at the back 
to guide the boring bar B, as shown in Fig. 5. The 
work is held in a heavy pot chuck, split and hinged 
longitudinally. The rear end of this chuck screws on 
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the spindle nose, while the front end runs in a steady- 
rest. The nose of the rough-turned shell is centered at 
the back end of the chuck by forcing it to a seat in 
the machined conical inner end of the chuck. At the 
forward end of the chuck, outside the steadyrest and 
easily accessible, are four equally spaced hollow setscrews 
(, which are used to center and drive the work. The 


imc 
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FIG. 3. SHELL TRUCK, DRILL JIG AND LIFTING CLAMP 
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AND CENTERING DEVICES FOR 


ROUGH-TURNING 


FIG. 4. DRIVING 


front end of the chuck is bored; and the operator of 
the lathe uses a feeler between it and the work when 
tightening the setscrews, to make sure that the work is 
concentric with the chuck. 

The boring bar is about 4 in. 
to say, as heavy as it can be made and still clear the 
opposite side of the hole when at the small end of the 
bore. The forward end is tapered on the side opposite 
the cutter, so that it will clear the conical end of the 
hole. For boring, the speed is about 30 rpm. One 
to two cuts are required to finish the inside to 74% in. 
in diameter, deep. The production time is 
about the same as for rough-boring—one shell in 1 hr. 


in diameter—that is 


DS ed f 4 
354 in. 


10 min. 
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The fifth operation, facing and threading the nose 
end of the shell for the socket, is done on heavy engine 
lathes. ‘The work is held in a pot chuck with the nose 
of the shell projecting therefrom. The carriage of the 
lathe carries a square turret, as shown in Fig. 6. The 
hole in the nose is supported on the center held in No. 1 
station while the setscrews in the pot chuck are adjusted. 
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FIG. 6 NOSE AND INSERTING FUSE SOCKET 
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FIG. 7. THREADING THE BASE FOR ADAPTER 


The nose is faced and the hole trued up with the tool 
in No. 2 station. The double cutter in No. 3 station 
brings the hole to tapping size, and the tap in No, 4 
station taps the nose. The socket 
Pettman and screwed in 


is then smeared with 


cement with the aid of an 


alligator wrench with a long piece of pipe for a handle. 
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the tap is removed from 
No. 


end of 


After the socket is serewed in, 
No. 4 station, and the forming tool 
its place. With this the 


brought to the same curve as the 


5 is secured in 
the 
inside of the shell Nose, 


| 
Sih Ket Is 


inner 
Owing to the frailty of this slender tool there are apt 
to be chatter the the shell. They 
are subsequently removed by small emery wheels mounted 
flexible The output on 


facing and threading the nose, screwing in 


marks on inside of 


on spindles driven by shafts. 
fuse sockets 
and form-turning the inside end of the socket is about 
one shell in 30 min. 
The 


adapter. 


base for 


the the 
This work is done in an engine lathe equipped 


sixth operation is threading 


with a hexagonal turret on the carriage, as shown in 
Fig. 7. The work is chucked with the nose end in a pot 
chuck about one-half the length of the shell. The rear 
end of the shell is run in a steadyrest. The base end 


of the shell is faced off with the tool in the first station 


_—“< 
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FIG. & FINISH-TURNING 
of the turret. <A similar tool is used to rough out the 
recess, Which is finished with the tool shown in the 
third turret station. Then, with the tool as shown, in 
the fourth station, the clearance check is cut at the ex 
treme end of the threaded part, This tool is followed 


by the single-point threading tool in station 5, and the 


thread is chased. Three cuts over the threaded part 
prepare it for chasing with the tool in the sixth station. 
This chasing tool is of the ordinary kind, with three 
threads of the Whitworth form. The time on _ this 
operation is 1 hr. 15 min. per shell. 

The seventh operation, finish-turning, shown in Fig. 
8, is done on engine lathes. Some of them are equipped 
with a single carriage that operates the whole length 
of the shell. Others are special lathes with two carriages, 
the tool in one carriage operating on the nose at the 
same time that the tool in the other carriage is 
operating on the body of the shell. Both types of 
lathes are provided with a double-track former at the 
back. The drive of the shell is by means of the jaw 
chuck and centering cone used in the rough-turning 
operation. The nose of the shell has a threaded plug 
screwed into the fuse bushing. The ratio of production 
of the one- and two-carriage lathes is as 5 to 6. The 
body of the shell is turned 11.960 in. At the base end, 


finished shell, a 


a: 
he 


10 min, per shell, 


the 


diameter. 


the driving band = in 
turned 


time for this operation is 1 hr 


just below 
check is 11.855 in mn average 
undercut the 

No sper ial 
fixture is provided for this work; a heavy engine lathe 
turret tool post The the shell 
is held in and driven by a shallow cup chuck, Fig. 9, 


The eighth operation is to and 


frooVve 


driving-band groove preparatory to waving. 


with is used, base of 


with four heavy setscrews for centering the base end 
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of the shell. The nose of the shell has a threaded 
plug with a female center that runs on the tail center. 
The turret tool post has a formed tool with eight pro- 
jections for forming the grooves and two side tools for 
The time for this operation is about 30 


11.260 in. at the bottom and 


undercutting. 
min. The grooves are 
11.350 in. at the top. 
The ninth operation is waving. The same type of 
lathe and the same set-up are used as in the previous 
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FIG. 10. ATTACHMENT FIG. 9. CUP CHUCK 


WAVING 


operation. The wave tool is mounted in a turret tool 
post. The method of imparting the reciprocating motion 
to the tool is, however, slightly different from those 
already described in connection with the manufacture 
of smaller shells. Mounted on the lead screw of the 
lathe is an eccentric A, Fig. 10. The eccentric 
connects with the bell crank B at the point C. To 
function with exactness the eccentric should be spherical, 
the connection at C should be a ball and socket 
joint. However, the mechanism works well without these 
refinements, if the joints are left slightly slack. The 
onnecting-rod D transmits motion to the carriage £. 
The waving operation takes about 10 min. 

The tenth operation is washing. Various methods 
of handling this work are in use. In one shop the 
shells are dropped over a perforated pipe, a sheet-metal 
cover is placed over the shell, and hot water under 
This washes 


r «| 


and 


pressure is turned into the perforated pipe. 
all the loose particles of steel and dirt from both out- 
side and inside the shell, which is then plunged into 
cold water so that it can be handled, 

A rotary washing machine that works satisfactorily is 
shown diagrammatically in Fig. 11. At A is a clamp 
for lifting shells into and out of this washing 
machine. The part C is about 160 deg. in length. In 
it the part D slides. A clamp at FZ secures D in C. 
When at its extreme outward position and clamped by 
the lever 2, the device embraces the shell body so that 
it cannot fall out when lifted by the eye-bolt F. 

After being washed in hot and cold water, the shells 
are placed under a cold blast of air to dry. When dry, 
small defects, such as chatter marks, are corrected. A 
flexible shaft grinder is a useful tool for this work. Pre- 
liminary inspection follows but need not be detailed here. 


used 


Having passed the preliminary inspection, the shells 
are varnished. This is done with an ordinary hand 
; “oUF ; ») ; 
spray, Fig. 12, 
the base to the nose of the shells, which are laid on their 
One man holds 


with a nozzle long enough to reach from 


sides on a bench of convenient height. 
an electric lamp at the nose end of the shell while the 
other man, at the base end, sprays the varnish on the 
inside of the shell. Varnishing occupies about 2 min. 
An eye-bolt is then screwed into the base, and the shell 
is dropped nose down into a cast-iron seat B. These 
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seats are arranged in rows on the floor. A portable electric 
oven, shown in Fig. 12, is then placed over the top of 
each shell, and the varnish is baked for 2 hr. 

The adapters for the base are usually brush-varnished, 
as they are easy to get at with a brush. They are baked 
in an electric oven built for the purpose. 

MAKING THE ADAPTER FOR THE SHELL BAsE 

It would perhaps be as well to digress here and take 
up the making of the adapter. The adapter forging is 
shown at A, Fig. 13. The first operation is rough- 
turning and facing the flange. The forging is gripped 
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FIG. 12. VARNISH SPRAYER, SEAT AND ELECTRIC 


HEATER 


by the smaller diameter in a four-jaw chuck of an engine 
lathe. The flange is reduced to 95% in. in diameter 
and the face of the flange cleaned up. A centering tool 
in the tail spindle is then run in, and the operation is 
complete; elapsed time, 15 min. 

The work next goes to the drilling machine, where 
two %4-in. holes B, Fig. 13, are drilled Y% in. deep in 
the flange. They are 2% in. from the center and 180 
deg. apart on the circle. A simple jig is used to locate 
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the work from the center. About 5 min. is sufficient 
time for drilling the two holes. The adapter is then 
located in another jig, and both ends are properly 
centered. 

The adapters are rough-turned between centers, as 
shown at (, Fig. 13. The driver D screws the 
spindle nose and has two 34-in. pins 21% in. off center. 
These enter the holes in the flange of the adapter and 
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FIG. 14. INSERTING THE ADAPTER 


a 


The body is reduced to 7%4 In. in diameter 
time, about 30 min. 


drive it. 
and the flange to 1-in. thickness; 
each. 

The adapters are then turned for threading, as shown 
in Fig. 13. They are held between centers and driven 
by pins precisely as in the previous operation. The 
flange is finished to 8.995 in., the threaded part to 7.696 
in. and the pilot between 7.44 and 7.461 in. The recess 
between the flange and the thread is 7.460 in. in diam- 
eter. The time for this operation is about 25 min. 

In some plants it has been found advisable to rough- 
thread the adapters in one operation and then pass them 
to another lathe for finishing. Formed such 
as those made by Pratt & Whitney or the Landis Machine 
Co., are used for both rough and finished threading. 
The work is held between and driven by the 
pins, as in the previous operations. Rough-threading 


chasers, 


centers 


can be done at the rate of about one adapter in 20 min. 
Finish-threading with practically the same equipment 
takes from 12 to 15 min. per adapter. 


MACHINIST 189 
Returning to the shell, the fourteenth operation is 
fitting the adapter. The shells are held in heavy cast 
iron stands, as at A, Fig. 14, which are bolted to the 
floor. Heavy pin wrenches B, pipe extension 
handles 6 ft. long, are used to screw the adapters in 


with 


and out. A facing tool built like a valve-seat facing 
tool is used when nécessarv to smooth the seat in the 
shell. Hand scrapers are also employed to obtain a fit 


. between the shell and the 
4 , adapter. The time for 


5aca had . 
wy fitting an adapter is about 


20 min. It is screwed 





(O}— tight into the shell with 
the pin wrench by two 
MF] men, one on the end of 

each 6-ft. handle. The 


base of the shell and the 





adapter are faced off in 
the engine lathe. The 
shell is held in and driven 
by a pot chuck. The outer end of the shell just above 
the driving-band groove is run in a steadyrest. The time 
for this, the fifteenth operation, is about 20 min. 


BAND-TURNING 
TOOLS 


FIG. 15. 


\ND COMPRESSING THE COPPER 


Driving BAND 


APPLYING 


in outside diameter, 
wide. The 
described in 


The copper bands are 1242 in. 


114% in. in inside diameter and 243 in. 


operation of banding is similar to that 
connection with the 3.3- and 4.5-in. high-explosive shells, 
heat. The 


except that the bands are heated to a red 


press has six 10-in. hydraulic cylinders working at a 
pressure of 3,500 lb. per sq.in. A loose ring of steel 
is located below the dies. An eve-bolt is serewed into 
the fuse hole in the nose of the shell; the shell is 
raised by an air hoist and located over the dies. The 


hot band is dropped on the loose steel ring, which locates 


it to the’proper height in the dies. The shell is then 
lowered into the two rings till its base rests on the 


bottom of the press. The band is given five squeezes, 
A squad of laborers handle the shells into and out of 
the banding department. Of the banding squad one 
man operates the air hoist, one tends the furnace and 
places the bands in the press, two handle the shell and 
turn it in the dies, and one man operates the control- 
ling levers of the hydraulic press, The time for band- 
ing is about 5 min. for the complete time from floor to 
floor. 
Band 
The shell is held in a short cup chuck, 
A turret tool post 1s used 
with four Fig. 15. The 
roughed all over with the tool shown in station 1, 


lathe without back gear. 
Fig. 9, and has 


turning is done on a 


a threaded plug in the nose. 
band is 


the 


tools, as shown in 
grooves are cut with the gang tool in station 2, the back 
taper is made with the tool in station 3, and the serra- 
the tool in station 4. The this 
operation is about 15 min. The use of separate tools for 


tions with time on 
hand turning results in longer life for the various tools. 

The shells are next weighed and then go to final in- 
spection, boxing and shipping. The boxes hold one shell 
each. They are made of 134-in. yellow pine well battened 
inside and out and have steel box strapping around the 
They are stenciled: “1 12-in. H. E. 
Net 880 gross 780 lb. Size 


ends and center. 
Mark IV Lot No. .. . 
44x19x19 in.” 
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A Brazilian Railroad Shop 


SPECIAL CORRESPONDENCE 


The Campinas shops of the Companhia Mogyana are 
designed to be used for repairing annually 80 locomo- 
tives, 60 passenger and 600 freight cars, to construct the 
necessary rolling material and to execute various repair 


work. All the buildings are located parallel to the main 
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The building was designed and built with a steel frame 
of modern type, having a height of 38 ft. 10 in, and 
planned to have the service of an electric traveling crane, 
with a 981,-ft. track running at a height of 30 ft. along 
a track 26214 ft. long. 

The entire structure is of steel and carries a load of 
1.420 lb. per sq.in. with a maximum load on the crane. 
It was built at the bridge works of Flender, of Benrath, 

Germany. The electric crane was con 
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ae 
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structed Ludwig Stuckenholz, and 
the electrical equipment has been pro- 
vided by the Schuckert Works, both 
concerns. The cranes are so 


by 


German 


arranged as to divide the load of 
50 tons equally between two cars. 
If desirable, an auxiliary crane may 


be installed with 
The span is 421 ft. from center to 
center of tracks, with a clear height 
261, ft. above the floor of the shops. 
The speed is 614 ft. per min. under full 
load for the and 18 
ft. for the cranes. The 
cross-travel is 32 ft. per min. and the 
longitudinal motion of the crane 125 
ft. per min. When lifting the largest 
locomotives on the company’s lines, the 
about 36 hp., while 


a capacity of 3 tons. 





main 
auxiliary 


cranes 


crane consumes 


the side movement of the suspended 





FIG. 1. MODERN BRAZILIAN 


line of the Paulista Co. Seven kilometers (444 mi.) 
of tracks cross the shop yard, penetrating approximately 
52 mi. between the buildings. One line of the Paulista 
Co. passes longitudinally through the grounds between 


thus facilitating the 


RAILROAD SHOP 


load takes about 8 hp. There is also 
a 25-ft. electrically operated turntable. 
it receives the locomotives at the entrance to the shop 
and places them in a position where they can be con- 
veniently handled by the crane, which lifts them 13 ft. 
above the ground and carries them easily to their 
without any further rehandling. 


proper destination 





the two sections of buildings, 
handling of heavy material. The 
steam generators in the first two 


compartments consist of three locomo- 
tive-type boilers with a capacity of 
120 hp. each, which were constructed 
At 


induction-draft 


in the Campinas shops. one side 
of the boiler room an 
apparatus of the Buffalo Forge Co. has 
installed. It occupies a very 


small space and maintains the fire as 


been 


required by the consumption of steam. 
This regulation is secured by means of 
a graduated that the 
draft to conform with the variations of 
pressure. The units 
were built by the General Electric Co. 
Kach of the first two consists of a tan- 


valve controls 


boiler electrical 





dem compound “Ideal” engine of 240 
hp. direct connected to a direct-current 
25-kw. 250-volt and the 
third has a 100-hp. engine and a 50-kw. 
dynamo of the same types as those in 
the first two groups. This machinery 
is set on a large concrete foundation. 


generator, 
FIG. 2. 


All the steam 
piping is insulated by asbestos lagging covered by canvas. 

The two compressors, made by the Christensen Engi- 
neering Co., of Milwaukee, Wis., have a total capacity 
of 425 eu.ft. of free air per minute, compressed to 100 
lb. pressure, 











ANOTHER VIEW OF BRAZILIAN RAILROAD SHOP 


Qn the right, adjacent to the shop just mentioned, is 
a repair shop with an area of 5,920 sq.ft. It also has 
an electric traveling crane, provided with three motors 
and having a capacity of 5 tons. This crane runs 10 ft. 
above the ground, being operated by means of suspended 


chords, 
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A locomotive to be repaired is brought into the 
on a turntable, leaving behind the track 
After 
the big crane, the locomotive is raised 


It is stripped 


assembling shop 
cleaner and the 
being hooked to 
and transported to the siding intended. 
and again raised, leaving the wheels and the truck on 


cylinders of the vacuum brake. 


the track of the siding, which reaches up to the benches 
of the fitters in the fitting shop situated only a few vards 
away. All this work, which in the old shop represented 
two or three days’ time, is now done in about an hour 
in the new building and with half the number of men. 

When the wheels and trucks arrive at the fitters’ shop, 
the slings are unhooked, the trucks taken to pieces, the 





“7 





Ray 
San 9 om Bec 





FIG. 3. LARGE CRANES IN A BRAZILIAN RAILROAD SHOP 
cases removed, and the wheels are delivered to the 5-ton 
crane. In the same way, when the locomotive is finished 
and all is ready, the wheels are in a few minutes run 
under the machine, which is held by the crane. 

The benches of the fitters stretch along the whole side 
large 


of the shop and are well lighted by means of 


windows in cast-iron frames. The compressed-air line 
is suspended along the columns, hose being within reach 
of the operators, who use it constantly. 

As the pieces are taken from the machines, they are 
methodically placed in bins constructed for the purpose 
This 
apprentices, 
of this part 


and located on the side opposite the fitters’ shop. 
contains 80 bench vises for 60 fitters and 20 
and various small tools comprise the utensils 
of the shop. 

This fitters’ shop for locomotives under repair has an 
area of nearly 500 sq.ft. The machine shop, on the left 
wing and in the back part of the building, has a total 
area of 16,000 sq.ft. 

The for lathes 
handling the heavier parts of the locomotives is adjacent 


section wheel and other machines 
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to the fitters’ shop and has for its special use a third 
electric turning crane with two motors of 2-ton capacity. 

Between each two sidings there is a line that traverses 
the fitters’ shop. The wheels are then sent to the turn 
ing section with great dispatch, the shop railway run 
ning the whole length and being accessible by small 
turntables from the tracks that The pieces 
taken from the locomotives are put on the trucks which, 


cCTOSS it. 


by means of the turntables, can be easily removed to the 
machines for which they are intended, all being reached 
by means of tracks and turntables. 

The machines in the section served by the small jib 
crane are provided with individual motors, the upper part 
of the shop being left free for the crane, The other 
apparatus is grouped at frequent intervals, each having 
The machines driven individually are: 


its own motor. 
Hp 
1 lathe for wheels, Niles-Bement, With capacity to turn 
two pairs of wheels per day of work, motor 15 
5 lathes for wheels, Craven Bros., with motors of 3 hp 
OOO «<dias 2 15 
2 lathes for wheels, Sharp Stewart, with motors of 3 hp 
a rr ' 6 
1 lathe for wheels, London, motor 4 
1 large lathe for heavy work, motor 
1 hydraulic press for wheel axles, motor 
Total 17 


provided with motors of 


The machines in groups are 


about two-thirds the total horsepower of the group. 


Group No. 1 Hp 
5 boring machines at 1 hp 5.00 
3 planing and filing machines at 2 hp 6.00 
1 vertical planer at 0.5 hp 0.50 
1 machine for turning bras for cars at 0 hp 0 
Maximum load 11.75 
Motor employed . 7.5 
(jre » No. 2 
Two 24-in. lathes at 2.5 hp h.vo 
Two 22-in. lathes at 2 hp 1.00 
One 18-in. lathe at 1.5 hp 1.50 
One 15-in. lathe at 1.2 hp 1.20 
Maximum load 11.70 
Motor employed 7.50 
(,ro i}) No 
3 medium lathes at 1.5 hp 150 
12 small! lathes at 1 hp 12.00 
2 planers at 3 hp 6.00 
1 boring machine at 1 hp 1.00 
Maximum load 23.50 
Motor employed .... 15.00 
Group No. 4 
9.00 


6 medium lathes at 1.5 hp 


3 small shaping machines at 0.5 hp 1.50 
2 screw machines at 0.25 hp 0.50 

Maximum load . 11.00 
Motor employed 7.50 

Group No 

1 straight planer at 3 hp 3.00 
1 planing and filing machine at 2 hp 2 00 
1 polisher for quadrants at 3 hp 2.00 
1 polisher for guides at 2.5 hp 2.50 
1 machine ; ; xe 1.00 

Maximum load 11.50 
Motor employed 7.50 

Total Capacity of Motors 

13 individual motors 50.00 
5 motors in groups 15.00 
18 motors with a total of 95.00 


These drive a countershaft or a jar kshaft. 
They are made by the General Electric Co., of Schenec- 


tadv, N. Y. 


The power allowed for running each machine and each 


motors 


group is the result of very careful experiments conducted 
at the Campinas shops before definite installations were 
made. "Today, with the employment of high-speed steels, 
the motors almost always run at an overload. 

Just at the side of the assembling shop and in con- 
tinuation of the fitters’ shop is the principal part of the 
boiler shops, served by an electric crane with three motors 
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and of 10 tons” capacity, in all respects similar to the 
one of 5 tons’ Capacity already described. Both run on 
the same rails and work together. 

The transportation of boilers to the boiler house is 
carried out with the least possible manual labor, with 
the assistance of the 50-ton crane and the lines that run 
across the assembling shop and enter the boiler shop 
under the 5- and 10-ton cranes, which on such occasions 
work together. 

The big crane, raising the boiler from the truck of 
the locomotive, transports it to one of 
the lines mentioned, where two trolleys 
prepared for the receive it 
and, barely 30 ft. 
the smaller cranes, which in turn bring 
it to the desired place. A characteris 
tic feature of this shop is the great 
progress shown in the application of 


purpose 
away, deliver it to 


pneumatic tools. Their advantages are 
being appreciated more each year. The 
boiler-shop force of the Mogyana Co. 
consists of only five boiler makers, with 
their helpers. This is a small number 
for a shop with a large output, where 
the boilers are continually modified and 





reconstructed: where whole furnaces, 
plates, pipes and accessories damaged by 
wear are being replaced, besides a large 
number of bridges constructed for the 
line, either traffic or under 


construction. extensive use of 


open to 

The 
pneumatic machines by the operators 
and apprentices aids in the major part 
The pneumatic installa- 
the 


machines of various sizes varying from % in. to 


of the work. 


tion tools: 


consists of following machines and 


10 boring 
2 in. 

3 threading machines with reversing action. 

10 hammers of various sizes for cutting, or chiseling, and 
for calking 

{ riveters with 12 tools. 

1 rivet 

2 pneumatic portable forges for rivets 


header. 


The boring machines can be emploved in innumerable 
ways as small motors, one interesting application being 
the turning apparatus for boring cylinders of the loco- 
motives and turning the tires of the wheels. The results 
obtained are very satisfactory both as to the economy and 


output. The boiler shop also contains the following 


apparatus: 


with knives 25 in. long, with 


wide, moved individually by a 


and punch passage 
for plates up to 24 in 
7.5 hp. 

1 roller 


vidual 


1 shears 
motor of 
moved by an indi- 


plates 8S in. long, 


is provided with a rheostat 


for bending 


motor of 7 hp.; this motor 
reversing. 

l roller 4 in. hand, 

2 presses for straightening beams, rails, angle iron, etc. 
2 forges for plates. 

2 ordinary forges. 

2 cranes of 


8 ordinary 
The 


the tracksmiths’ shop, a part of the boiler 


for 


long, worked by 


1.5 tons’ capacity for the service of the forges 


portable forges. 
first two machines mentioned are installed in 


shop, where 
made. The 
distance between these two shops, only rt ft... is covered 


the points and crossings of the tracks are 


by the line which, crossing the mechanics’ shop, also 
puts these shops in easy communication with the black- 
smiths’ shop, where it ends. The shop is equipped and 


has ample space for its heavy and rough work. 
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The forges, 30 in number, are placed to meet the 
exigencies of the service for which they are intended, 
the chimneys being arranged with the greatest care to 
avoid vitiating the air by spreading the smoke in the 
shop. Exits along the whole extent of the roof facilitate 
ventilation and give egress to smoke that has not escaped 
by the proper way. 

The air for the forges is provided by a Root blower 
driven by a 10-hp. motor. The conduits are of cast iron, 
in a closed circuit, which supplies the air for the forges. 








SHOP 


FIG. 4. VIEW IN FITTERS’ 


The ventilator installation is in duplicate, so as to have 
one always in reserve. The two ventilators are situated 
below the floor of the shop in brick casings covered with 
a strong top. A furnace for tempering springs and one 
for heavy work complete the fires of the shop, 


Tuk Force SHop 


The forge shop has also two large steam hammers, with 
12x18-in. evlinders, and an electro-pneumatic hammer 
for light work. 
by Peter Pilkington, which has an air compressor work- 
ing the hammer, is driven by a 5-hp. electric motor. A 
valve worked by foot lets the compressed air escape at 
the will of the blacksmith, who thus can regulate the 
strength of the blows of the hammer as required for his 


This small apparatus, made in England 


work. 

Four jib cranes give good service to the hammers, which 
are supplied with the necessary steam from an old loco- 
motive boiler, Presses, stamps, cylinders for rolling 
spiral springs and various utensils for each kind of work 
are at the disposal of the shop. Each one of these shops 
has a space of 922 sq.ft. per locomotive built. 

The shops for tracksmiths, tools, replaced tires and 
store of spare parts occupy the left part of the building, 
opposite the previous shops, and have a total area of 


13,000 sq.ft., distributed as follows: 


Sq.Ft. 

Trackamithe amd timeemits. ....ceccceccececeses 5,260 
TEED cakanete dzoacesas : 900 
PO Ce ok hanes coh eben Oeen ad kesesee ae sawaews 1,740 
rr 2 See, . ct conse ecco ds rekesseceseshohecés 5,600 
ee ee ee, ee er ee 13,500 
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the 
there is 


rivets up to 114 in., 


In the tracksmiths’ and tinners’ besides 
shears and roller for plates already 
a machine for making screws and 
a furnace, sand-blast apparatus and the necessary forges. 
In the tool crib all the tools of the shops are kept on 
shelves. emery wheels and 


other apparatus for putting them in condition. 
AREA 


The tire shop has two furnaces for heating the tires 
and a tank for cooling, all three being served by a jib 
crane driven by an electric motor of 3 hp. A track and 
turntables provide for the easy transportation of the tires 
from the storehouse to the lathe that turns them. ‘These 
also handle them to the furnaces, where they are 
the wheels, and finally to the wheel lathes or 
as the case may be. 


shop, 
mentioned, 


There are also grindstones, 


DISTRIBUTION OF SHOP 


put on 
outside, 
The following is the distribution of area of the various 
shops in percentage : 


Sq Ft Per Cent 

a ee ee 12,340 19.0 
rn... ccecee seen be ube seeeeees 5,900 9.1 
Ee ee ee ee 16,200 25.2 
Boiler makers and tracksmiths........... 16,200 25.0 
i . <icavd¢cnnvebhduabanneedeneewe 11,450 17.6 
RTL: <<. Sin. Ov ven k woe ee ek buna 1,750 2.7 
WE Eee 650646506460 s0 46044 ns ECR CEN 900 1.4 

eS a a ee ee 64,840 100.0 


DeTAILS OF THE FouNDRY 


The foundry is in two sections and has a capacity of 


producing 500 tons of iron and 80 tons of brass per year. 


It is located in its own building, independent of the 
others. This is constructed of brick, covered with French 
tile, and has an area of 5,600 sq.ft. 


building runs a swing 


Along the larger section of the 
ladles of molten 


crane of 5 tons’ capacity, for moving the 


iron for the heavy molds and large pieces made in this 
shop. The foundry contains: 

4 furnaces for brass, two being for crucibles of 265 lb. and 
two for 220 lb. 

2 Roots blowers. 

1 sand mill. 

1 grinder for dressing casting. 

1 electric motor of 25 hp., which drives the various ma- 


chines 

At the side of the foundry is the pattern makers’ shop 
with all equipment required. Following is the 
room for models, where the latter are carefully arranged 
and numbered, so that they he found 
wanted. 

The roundhouse is situated behind the shops, its center 
being in the axis of the principal building. When com- 
pleted, it will represent a complete circle with a diameter 


store 


may easily when 


of 292 ft., divided into 25 sections. All will provided 
with cleaning pits for the machines and tenders about 
50 ft. long ; two of the sections will be reserved for 
entrances. At present only half of the roundhouse, with 
capacity for 26 locomotives, is completed, this being the 
average number in Campinas during the night at the 
period of least traffic. 

The total area covered by the various buildings of the 
shops and their annexes is divided among them in the 


following proportion : 


Sq.Ft Per Cent. 

Section for locomotives ....... ecccese 70,530 36.3 
Section for car and wagons...... cccceccce 75,680 38.9 
PE PDs occccees sence ceseooeseoeseees 4,645 2.4 
DP -.) csreene schemes 00ecceeceeneese cus 5,900 2.9 
Office and counting house.......cccccccsecs 16,875 8.7 
PE ses ehsctaecue ees odenencaseteun 20,960 10.8 

BS Wcteke ead deck ee ber eeewon cheeses 194,590 100.0 
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Sectional Vise of Special Design 
for High Work 


By Marvin H. Bau 


in sections. It was de 
hold pieces too 


made 


In Fig 
2. 


signed 


1 is shown a vise 


principally for use on millers, 





large to be held in the usual vise. but of such form that 
their size hindered their being held in an ordinary vise 
r 
ry 
” fo ies | 
i . ‘ 
oi / 
\" 
i 
ys 
Vy -~e& 
| \ 
FIG. 1. VISE MADE IN SECTIONS TO BE ESPECIALLY 
ADAPTED FOR HIGH WORK 


There were too few pieces to warrant the expenditure f 











a special fixture. 

The stationary jaw is kept in alignment with the tabk 
by means of a key fitted to its base and to the table. The 
locating of the work is done entirely with this jaw, as 
it would be in using an angle plate. The stand, which 
contains the nut and screw, and the movable jaw serve 

| 
- 
aquamiial 
— %a Keywo —T 1) 
geo kif 
Nf Ua Rs, 
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FIG. 2. DI 


ES — 


AND DIMENSIONS OF SECTIONAL 


VISE PARTS 


ITAILS 


only as a means to bind the work to the stationary jaw 
The movable jaw can be set at an angle, or blocking o 
wedges can be introduced between the work and the mova 
ble jaw to allow its face to conform to the bearing pre 
sented to it by the work. In Fig. 2 are given the details 
of the various sections and the necessary dimensions 
to permit duplication, 

A vise of this type has been found extremely handy 


rolled flat steel. 
1 large amount of 


for holding a number of pieces of thin 


as was discovered in putting through 
in planing 


this work gages, 
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Jigs Used on Machine Tools 


By Ropert 





SYNOPSIS 
in the manufacture of elements used on vertical 
data are 


Some jigs and fixtures employed 


millers are shown and production 


presented, 








MAWSON 


In this article are illustrated some further tools used 
by the Becker Milling Machine Co., Hyde Park, Mass., 
in the production of its line of vertical millers. 

The output effected by these jigs has proved satisfac- 
tory both in the quality of the work and in the time 
required, 





JIGS USED IN MANUFACTURING MACHINE TOOLS 


FIGS. 2 AND 2-A 
Operation—Drilling carriage, Fig. 1. The milled casting 
i placed in the jig, being located on finished surfaces 
Htoles Machined—One 1%-in. spot drilled and reamed; one 
l's-in. drilled; two 1%-in. drilled; one jj-in. drilled; one 
,-in. drilled, afterward being reamed to % in.; one */qg-in 


‘rilled; one %-in. drilled for  in.; 14 tap, one %-in. drilled 
and one 1,,-in. drilled. 
FIGS. 4 AND 4-A 
Operation—Milling auxiliary bearing, Fig. 3. The rough 


casting is placed on height pins and forced against a steel 
locating plate with a strap. 
Surface Machined—Base, using a 4-in. cutter operating at 
170 r.p.m. with a feed of 0.06 in. per revolution. 
FIGS. 5 AND 5-A 
Operation—Boring auxiliary bearing, Fig. 3 The casting 
is located on pins that fit into holes which have previously 


been machined 


FIGS. 6 AND 6-A 
Operation—Babbitting auxiliary bearing, Fig. 3. The cast- 
ing is located on two pins that fit into previously machined 
holes and against a milled shoulder on the center stud. 
FIGS. 8 AND 8-A 
Operation—Milling feed bracket, Fig. 7. The casting is 
placed on poppet screws that are set to hold the piece at the 
correct height. A bar is placed through a reamed hole to 
bring the piece in correct alignment. Straps are then tight- 
ened on the casting to hold it in position. 
Surface Machined—Base, using an S8-in. cutter operating 
at 38 r.p.m. with a feed of 0.13 in. per revolution. 
FIGS. 9 AND 9-A 
Operation—Drilling feed bracket, Fig. 7. The rough cast- 
ing is placed on height pins and held in position with straps 
as shown 
Holes Machined—Four ™/,4-in. drilled; two 
reamed; two 1l-in. reamed and two 1 4,-in 


%-in. drilled; 


two 14% -in. reamed 
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o oe 
A Few Jigs of Universal 
Character 
By A. E. DeKuzeLewsk1 
The increased demand for machine tools, especially 
lathes, has changed conditions in the tool-manufacturing 
plant in regard to tool and jig equipment. In some 
plants, where no jigs at all were used for years and 
the work was done by laying out, one now can notice 
how elaborate labor-saving appliances are being built and 
used. 

Among the jigs built recently at the plant of the 
R. K. LeBlond Machine Tool Co., there are a few that 


Chamfer both ~ 
Sides of Hole 


FIG. 4 


Fig. 1—Collar to be drilled. Fig. 4—Thrust collar 
oil grooves 









) 





with milled 


particularly command attention because of the fact that 
they are used on jobs hardly ever jigged before in a 
similar way. 

It has been a source of constant argument among 
designers of jigs whether it was possible to construct a 
universal jig to perform machining operations on a 
number of details of the same shape, the sizes being 
different. As a rule the answer was negative—a universal] 
jig was too much of an intricate mechanism to insure 
accuracy, and as a rule would be too expensive and 
difficult to adjust. While this is true in most cases, 
there are certain operations where the contrary can be 
proved. I will show this by describing a few jigs that 
were designed and built recently. 


A Jia ror Dritiine CoLiars 


About fifty different sizes of collars, made of cast 
iron, as shown in Fig. 1, were to be drilled. The 
outside diameter, inside thread and width are variable. 
Holes were drilled and tapped for the setscrew as well 
as two holes for the spanner wrench (placed at an angle 
of 120 deg. from the setscrew hole and not shown on 
drawing) which remain the same. 

For performing the drilling and tapping operations 
the jig shown in Fig. 2 was used. The jig consists 
of a standard 10-in. universal chuck mounted suitably 
on a solid angle plate so that it can revolve. The band 
A locks the check in one of the three positions corre- 
sponding to the holes to be drilled in the collar. The 
jaws of the chuck project but a fraction of an inch over 
the face of the chuck and have three recesses. 

Block B, which is bored to receive the drill bushing, 
fits into one of these recesses. Then by fastening the 
block with the bushing into the next recess the jig will 
take a collar of a larger diameter. Back of the collar 
to be drilled is a spider with three arms which has a 
motion on the center line of the chuck and is adjusted 
by means of a screw from the back of the jig. This 
spider regulates the distance between the drilled hole and 
the face of the collar by changing the drill bushing, 
which is removable. It is also possible to drill holes 
of different sizes. 
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This jig has been giving satisfaction and takes care 
of large quantities of about fifty different sizes of collars, 
some as large as 6 in. in outside diameter, and leaves 
little opportunity for improvement. 


GEAR-BLANK DRILLING JIG 


The jig for drilling the gear blank is shown in Fig. 3. 
These blanks come in different sizes from 5 in. up to 
10 in. in outside diameter, about twelve different sizes 
in all. The jig consists of a universal three-jawed scroll 
chuck mounted on a heavy base plate A. The jig plate 
proper B swings on the center of the right-hand support- 
ing column in order to facilitate the loading of the gear 


blank. The swinging of a jig plate, containing a drill 
bushing, is as a matter of fact an objectionable feature. 


This has been overcome by arranging the screw C to fit 
into a conical recess when the jig plate is in the right 
relation to the center of the chuck. The design is 
made to lock the chuck 14 in. away from center, the 
result being that the conical end would invariably drive 
it back home. 

It will be noticed that the jig plate has six bushings, 
to accommodate both small and large blanks. 


A FIxtTureE FoR MILLING O1L GROOVE 
in Turust COLLARS 


The last example shown is a fixture for milling oil 
grooves in thrust collars. The thrust collars, Fig. 4, 
come in various sizes from 1%4 up to 6 in. in outside 
diameter. Each collar has two grooves on each side, 
which are not supposed to run out but stop about +, in. 























FIG. 2 FIG. 3 FIG. 5 


Fig. 2—Jig used for the collars. Fig. 3—Jig for géar blanks. 
Fig. 5—Universal three-jawed chuck 


from the outside edge. The depth of the grooves should 
also be maintained closely because of the small width 
of the collar. In order to avoid the raising and lowering 
of the milling-machine table the bottom of the groove 
runs at an angle to the face. 

A universal three-jawed chuck, Fig. 5, is mounted on 
a base B which can be adjusted to any angle smaller 
than 20 deg. in relation to the base plate C which is 
fastened to the milling-machine table. At D is shown 
the end of a groove which forms the part of a circle; a 
screw fitted in this groove securely clamps the upper 
base with the chuck at any desired angle; the handle 2 
locks the chuck in four positions. The thrust collar 
shown is being held by the inside, which is not always 
the case; the small collars are being held by the outside, 
the jaws being reversible. After the collar is chucked, 
the table is advanced and the milling cutter passes the 
first half of the collar and cuts into the second up to a 
stop. The table is then run back and, indexing around 
180 deg., is started again. 

By using this method the groove is machined without 
raising or lowering the table. 
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StoreKeeping in the Remington 
Typewriter Plants 


By L. P. 








SYNOPSIS—The little of the 
ph Wosophy, and some of lhe rules of the store- 


principles, a 


keeping system now in use in the plants of the 
Remington Typewriter Co. These methods have 
been put into force during the installation of 
scientific management, and with the counsel and 
advice of H. L. Gantt. 





The article beginning on p. 457 briefly sketched the 
results of the installation of scientific management in 
the four principal plants of the Remington Typewriter 
Co. and outlined the attitude of the management of the 


In order to show the 


company toward the employees. 
1 


reasons for some of the work that has been done an 
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FIG. 1. FORM OF ORDER TAG 
the principles that govern the important features of the 
system as now installed and in use, this article and two 
others that will follow will take up storekeeping, time- 
keeping, labor and production control, and task-and-bonus 
work. This one will be devoted to storekeeping, and, 
as outlined in the previously mentioned article, but few 
details will be shown. On the contrary, the practical 
reasons for and principles of storekeeping will be given. 
THE Prime FUNCTIONS OF STOREKEEPING 

Mr. Gantt puts the four prime functions of store- 
keeping as follows: 

1. To have on hand, when wanted, all material needed. 

2. To see that all material not needed is disposed of. 

3. To safeguard all materials not issued to some special 
order. 

t. To keep in the manufacturing office an exact balance 
of material on hand and on order. 

These functions are so plainly stated that when read 
they almost seem obvious; for that very reason there is 
a danger that the practical truths behind them may not 
the reader. To understand what carrying 
out these functions means in the Remington plants (or 
might mean in any machine-building plant), one must 
appreciate the losses, wastes and delays that they prevent. 
Many important things are accomplished if the store- 
keeping system functions as it should; that is, if it does 
what it is expected to do. 

Each one of these storekeeping functions is founded 
on wisdom of the most practical sort. It used to be 


be seen by 


ALFORD 


common to speak of far-sighted, careful, planning men 
as “forehanded.” The first storekeeping function is th 
function of forehandedness. If properly carried out, it 
eliminates the costly delays that come from a lack of 


materials, supplies and _ tools. 


To Have Wuat Is Wantrep WHEN 
Ir Is WANTED 


First FuNcTION- 

No one can quarrel with the plain statement that 
if work is to go forward in an orderly, expeditious 
manner, everything needed to do it must be on hand 
is wanted. If work is to be started on a 
lot of castings at 7 a.m. on the fifteenth of the month, 
those castings must be on hand on that day and at that 
hour. 


as soon as it 


If a machine must be shipped at noon on Saturday, 
and if it takes two days to set it up, the parts must 
he ready for the erecting man by noon on Thursday. 
If a lot of forgings are to be drilled on Wednesday, and 
= that an 
drill is needed for the job, that drill must be procured 
If a lot 
of machines are to be boxed for foreign shipment during 
Tuesday afternoon in order to catch a freight shipment 
New York City for a 
Saturday of the same 


if there is a in. hole so located extension 


and be ready for use when Wednesday comes. 


and be in steamer sailing on 
week, the packing boxes, tarred 
paper for their lining and slushing compounds for the 
bright parts must all be on hand and ready when the 
shipping-room crew starts at work after dinner on Tues 
day. Such things are just homely truths. 

The work of having all these things on hand and 
ready when wanted is the first function of the store 
keeping department. If it is not performed in a proper 
manner, the jobs in the shop cannot be started when 
they should be for lack of material or tools or supplies ; 
machines cannot be set up for shipment to meet promised 
date of delivery; and efforts will be made to get stuff 
in a hurry, taking executive time and force, piling up 
extra charges for telegrams and tracers, express instead 
of freight bills and through it all a feeling of confusion, 

There is a 
the worth 
This can be paraphrased for the shop 


helplessness and loss of control. common, 


oft-repeated saying, “A bird in hand is two 
in the bush.” 
by saving, “When wanted, a carload of steel in the store- 
room is worth a dozen on the road; 
in stock 


foundry.” 


and a dozen castings 


are worth a hundred in the other fellow’s 

The evil results of not having parts on hand when 
needed for assembling show up perhaps more monstrously 
than any others. What does a manager think of himself 
and his own methods if an important machine is held 
up in the erecting shop because some petty two- o1 
three-cent pin or screw or washer or nut is not on hand: 
Such an incident ought to produce more hard thinking 
than it 
may flow from such little lacks, one has but to recall! 
the tragedy in the old proverb which says, “For wan 
of a nail the lost; for want of a the 
horse was lost,” and then goes on to tell of the loss 


of the messenger, the battle and finally the nation. 


does. To picture the dire consequences that 


shoe was shoe 
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The wisdom of this first function of storekeeping comes 
from the practical side of things. Plan your work so 
that you will have on hand when you want it all the 


material that you need. 


SeEconD FuNcTION—DISPOSAL OF UNNEEDED MATERIAL 


If you have on hand any material that is not needed, 
the time to dlispose of it is at once. In all probability 
it will never be worth any more than it is at the moment 
when vou find out that you do not want it. 

There is a thrifty Scotch saying to the effect, “Keep 
a thing seven years and you will find use for it.” The 
length of time mentioned in this wise saw is pretty long- 
Storekeeping, like all other work, costs 
The principle of economy 


seven vears. 
money. Storage is an expense, 

is to free the shop of every bit of material that is not 
needed, as soon as its condition is known. Machines and 
machine parts depreciate in value more rapidly from 
obsolescence than from anything else. It is a more 
bitter enemy of value than rust and corrosion. It 
So the only way to gain the 


may 
act swiftly—as overnight. 
vreatest degree of economy is not to wait for the effect 
of inevitable obsolescence, but to dispose of all un- 
needed material at once. This practice gets all the value 
possible out of depreciating material and aids in keeping 
down to a minimum the expenses and perplexities of 
So there is a wealth of 


storekeeping and storage. 


practical wisdom in this second function of storekeeping. 


Tuirp AND FourtH FUNCTIONS—SAFEGUARDING 


MATERIALS AND KEEPING SroreE BALANCE 

The third function is merely that of locking the barn 
hefore the horse is stolen or strays away. Such safe- 
cuarding is more necessary as a check on waste than 
to stop pilfering. Mr. Gantt believes that the money lost 
through wastage of material in a machine shop that has 
no proper storekeeping system is greater in dollars and 
cents than the waste from idleness on the part of the 
workmen, 

“Knowledge is power” is a general truth. 
gives control” is a shop-management truth. 
handed, to have material on hand when it 
it is necessary to know at all times what is on hand and 
there will be no 


“Knowledge 
To be fore- 
is wanted, 


order far enough in advance so that 
shortage. ‘lo do this, someone must always know what 
is on hand and must due. warning any 
particular kind of material or supply is running low. 
The way this is done is by keeping a balance-of-stores 
record. This is merely a running inventory which shows 
the additions to and withdrawals from stock and gives 


receive when 


a balance after every transaction. 

This detail of the system is merely substituting an 
orderly procedure for something that otherwise would 
have to be done in a haphazard, confused manner, Of 
course, it is possible to send somebody into the shop, 
to chase around and try to find out just how much of 
any particular kind of material is in storage and to 
hope against hope that the report will be somewhere 
near the truth. But this far too common method has 
no element of accuracy or certainty. It is therefore 
nothing but a bit of practical wisdom to establish and 
maintain that exact account of all 
materials on hand and on order. The fourth function 
of storekeeping—keeping exact balance of stores—must 
be performed, if the first is to be properly carried out. 


records give an 
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As a further help in appreciating the importance of 
the storekeeping functions a few of the rules and in- 
structions from the Remington plants will be given. 
These are not complete and are not presented here with 
the thought that by following them a perfect system of 
storekeeping will be developed, but merely to help in 
understanding the principles and reasons that have gone 
before. In order that the four prime storekeeping 
functions may be satisfactorily performed, the store- 
keeper must be made the custodian of all material not 
actually issued to the shop on order and must strictly 
observe the following rules: 
SYSTEM 

Rule 1—Separation of orders—order tags: All material 
received on one order must be kept by itself and must 
be tagged with an order tag properly filled out. Fig. 1 
gives the form of order tag. 

Rule 2—Bin label: Each bin or receptacle holding 


RULES OF THE STOREKEEPING 


material must bear a bin label properly filled out. See 
Fig. 2 for the form. 
Rule 3—Physical separation of “order point.” By 


order point is meant the minimum amount of material 
that will satisfy all needs during the period required 
to order and manufacture, a new lot. As 
soon as all but this minimum amount has been used a 
new order must be The new lot is physically 
separated from the other lots and is never touched until 


procure, or 


issued, 
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FIG. 2. FORM OF LABEL FOR MATERIAL BINS 
all the others are gone. The requirement that all of 
an old lot must be issued before any can be taken from 
a new lot insures that the older pieces will always be 
used up and provides means to correct the balance cards 
at the end of every order. 

Rule 4—Receipt and issue slips: A receipt slip de- 
signed to suit the needs must be sent to the balance-of- 
stores clerk by the storekeeper for all material received. 
An issue slip, Fig. 3, must be received by the storekeeper 
and sent to the balance-of-stores clerk for all material 
issued. When the last of a lot is issued, the order tag 
is sent in with the stores-issue slip. The check thus 
afforded enables the balance-of-stores clerk to check his 
cards frequently and insures that the inventory furnished 
by them is substantially correct. In fact, experience 
has proved that inventories taken from such cards are 
more accurate than any physical inventory. 

Rule 5—“Ordered” signal: When the order point is 
reached, the storekeeper must place a requisition for a 
new lot and display the ordered signal (usually a_ red 
ecard) on the bin. If the material is delivered on a 
schedule and not carried in quantity in stores, the 
storekeeper will place a requisition when the amount 
still due has reached the order point. If for any reason 
an order is placed before the order point is reached, 
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the storekeeper on notification will display the ordered 
signal. 

The general instructions for carrying out the four 
functions are as follows: 

First Function—Procuring materials: If the material 
is of such a nature as may be advantageously purchased 
in manufacturing quantity and kept in stores for use, the 
order should be placed when the order point is reached. 
If, however, the material cannot be advantageously 
stored, but is preferably delivered at a rate corresponding 
to the rate of consumption, a new order is placed when 
the amount still to be delivered has fallen to the order 
point as shown on the balance-of-stores cards. 

Second Function—Disposing of materials: At the 
time of taking an inventory the balance cards for any 
material which has not been used since the last inventory 
must be thrown out and the disposal of the material 
passed upon by the proper executives. By this means 
obsolete and questionable material is held down to a 
minimum quantity. Once a year all of the inactive 
material is considered by some competent authority and 
either sent back to stores, scrapped or otherwise dis- 
posed of. 

Third Function—Accounting for material: To carry 
out this function it is only necessary to observe carefully 
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FIG. 3. FORM OF MATERIAL-ISSUE SLIP 


the rules regarding receipts, issues and checking by means 
of the returned-order tag. 

Fourth Function—Knowledge of material available: 
To carry out this function properly it is only necessary 
to perform the third function carefully. 


CLASSIFICATION OF MATERIAL STORES—NSTOREROOM 
INDICATION OF OrbER POINTS 


Material kept in the storeroom is of three general 
kinds—stores ; worked materials ; finished parts or finished 
machines. These may be defined as follows: 

Stores are purchased materials or material on which 
the shop has done no work. Worked material is material 
on which some work has been done, but which is as yet 
Finished parts or finished machines are 


unfinished. 
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material on which no more work is to be done and which 
is ready for assembling or shipment. This kind of 
material is called stock. 

The storeroom itself is provided with interchangeable 
bins of different sizes and movable racks for holding the 
bins. So far as possible all special racks and all othar 
appliances for storing material are made removable and 
in interchangeable units. 

As the order point is the minimum amount of materia! 
that may be needed while a new supply is being provided, 
it is necessary definitely to separate this quantity physical- 
ly from all other material of the same kind. The 
separation may be accomplished in a number of different 
wavs, of which the following are a few: 

The amount constituting the order point may be con 
tained in a small box, bag or envelope of a proper and 
convenient size, placed in and left at the rear of the bin 
until the remainder of the material in that bin has been 
issued. The container box, bag or envelope should 
be marked or indicated by a red signal. 

When heavy or bulky material is stacked, a red dividing 
board is often conveniently placed above the order point 
and thus becomes the physical representation of that 
point. 

When drill rods and stores of a like nature are kept 
in special racks, the quantity representing the order point 
is often conveniently banded or tied together with a red 
tape. This serves to separate it from the rest of the 
material of its kind, and it is not disturbed until the 
remainder of the material has been issued. 

It is not difficult to devise other methods to suit 
special demands. A preceding article, printed on page 
309, on the toolroom system of the Smith Premier Works 
of the Remington Typewriter Co. shows some of the 
devices used in the toolroom to bring about this physical 
separation of the material constituting the order point 
from the rest of its kind. Similar methods are used 
in the four Remington factories for all classes of stores, 
including raw materials, supplies, semifinished and fin 
ished parts. 


SUPPLY STATIONS FOR SMALL STORES AND 
CLASSES OF STORAGE 

It is often necessary to issue small stores, such as 
nails, screws and the like, in very small lots. The cost 
of making out store-issue cards and the clerical work 
connected with the keeping of proper records in such 
cases may be more than the value of the small stores 
issued, It is desirable, therefore, to have means for 
issuing such stores without doing the clerical work needed 
to keep balances and records, as in the case of larger pieces 
and more important stores. 

The way this is accomplished is to have in each de- 
partment a small rack that holds a limited quantity of 
each of the various small stores usually called for in 
that department. The stores in this rack may be given 
to the workmen without writing store-issue cards, the 
racks being replenished from time to time by drawing 
stores from the storeroom on. store-issue cards and 
charging them directly to the proper expense account of 
that department. This rack is under the charge of the 
general storekeeper, who sees that its use is restricted 
to the purpose for which it was established and that it 
is not allowed to become a general means of issuing 


stores, 
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A Graphical Production 
Schedule 


sy Sipney DiaAMant* 


The unprecedented demand for the immediate produe- 
tion of tools, jigs and fixtures, gages, dies and machined 
articles requiring the closest tolerances to which first- 
class toolmakers are accustomed to work, has resulted in 
a correspondingly heavy demand for the simultaneous use 
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Production Period in Weeks and Daily Divisions 


GRAPHICAL PRODUCTION SCHEDULE 


of all the machines of a given equipment. Upon receipt 
of a proposed order the estimate should include, in addi- 
tion to the contract price, a reliable statement as to the 
anticipated interval between the receipt of the order and 
the date of completion of the finished product. 

The present article deals with a given contract expressed 
in man-hours, and that part of a plant equipment avail- 
able for performing services as subsequently noted, and 
all deals with the time element rather than the cost of 
production, except that in each case the machine most 
economically suited to carry out any particular operation 
is utilized to its utmost capacity in performing the work. 

Upon receipt of the drawings setting forth the require- 
ments as to material, dimensions, tolerances and finish, 
an estimate is made indicating the time and the machines 
required for making any special tools or jigs necessary, as 
well as the time and machines needed for each operation 
in the production of parts. The chart shows these results 
ata glance. The example selected is an order for a screw- 
machine job. 
and 
ture are grouped as shown. 

The time consumed in the making of patterns, castings 
An estimate 


The various parts to be made are numbered 


the several machines necessary in their manufac 


and procuring materials must be considered. 
should be obtained from the pattern maker and foundry 
as to best dates for anticipated deliveries of their part 
of the work, encouraging a frank statement as to such 
delivery dates. 

The preparation interval required to obtain materials 
may be graphically indicated as preceding the actual 
interval representing the duration of labor. The arith- 
metical sum of labor intervals required for all the opera- 
tions on the various machines is not a true statement of 
the total labor interval, because of various operations on 
several subdivisions of the one general order. ‘This is espe- 
cially true in a plant with a modern and flexible equip- 
ment. 
cient quantity of a particular article, the next machine is 
put to work immediately without waiting for the comple- 
tion of the first operation for the entire quantity. Fur- 
thermore, as soon as a particular part is completed, the 


As soon as one operation is complete on a sulfi- 


*President, De Mant Tool and Machine Co., Inc., New York 


City. 
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machine is transferred to another part of the general 
order, 

In the chart shown, the time elements, expressed in 
weeks and daily divisions of same, are extended horizon- 
tally as abscissas. The divisions of the general contract, 
into parts, operations and machines are shown on horizon- 
tal lines; starting the production, for convenience, along 
an upper line and depicting progress toward the right. 
For example, part No. 611, performed by a No. 00 Brown 
& Sharpe automatic screw machine, is carried along for 
five weeks from the date of starting, while part No. 612, 
performed by a 114-in. Cleveland automatic, is carried 
along for seven weeks from the same date. After three 
and one-half weeks from the date of starting, there has 
accumulated a sufficient quantity of partly completed 
work constituting a portion of part No. 612, to warrant 
the transfer to bench hands of such uncompleted work. 
This is now carried along simultaneously with the = re- 
mainder of the work being performed by the 114-in. 
Cleveland automatic, so that machine work and hand work 
No. 612 are finished after seven weeks from the 
Labor on part No. 613, which requires 


on part 
date of starting. 
the same machine as was utilized for work on part No. 611, 
may be applied at the end of the fifth week. 

This process is extended to comprise all the subdivisions 
of the general contract and affords a graphical means of 
observing how the various parts of the work lap over one 
another by the application of simultaneous labor on these 
parts, and accordingly the writer refers to this as a lap 
method of estimating a production schedule. 

If, for some reason, only a part of the general contract 
is to be executed, then by the omission of certain opera- 
tions the active divisions of the original contract are re- 
grouped, noting the progressive availability of machines 
and the lapping of labor where possible, to obtain a new 
production schedule, 


Tool Tray for the Lathe 


By H. W. Dickuurtr 


The accompanying illustration shows a tool tray which 
is proving satisfactory in the machine shop of the Holt 
Co. It is the T’-slot 
As it moves along with the cut 


Manufacturing fastened on rear 


of the lathe carriage. 





THE 


LATHE 


TOOL TRAY FOR 
the calipers and micrometers are always in a handy 
position in relation to the cut. The dimensions given 


seem to be about right. 
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Pattern Making for Draftsmen 


By A. SPALDING 





SYNOPSIS—The intention of this article ts not 
to prescribe hard and fast rules for pattern makers. 
The proper methods to be pursued can only be 
gained by actual pattern-making and foundry 
experience. The present purpose is to point out 
the general principles that, kept in mind, will be 
the means of avoiding complications. 





Among the requirements an efficient draftsman should 
possess is a knowledge of the principles of pattern making, 
which, in turn, involves an understanding of the manner 
in which patterns are used and handled in the foundry. 
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at, if necessary, a sacrifice of metal. This may be dom 


in the cases of iron and steel castings where, owing to the 
low metal cost, the addition of a few pounds of metal will 
be found a paving investment, compared with the extra 


expense which may otherwise be necessary in pattern 


making and molding. On the other hand tn order to 


save metal, realize the desired lightness and facilitate 


machining, large quantities of castings may justify 


molding, for u 


greater expense making and 


such cases it is clearly seen that these points may then be 


pattern 


of primary importance. 
The foregoing remarks bring us to the conclusion that 


to the advantage of pattern shop, 


Pl 


in order to design 
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EXAMPLES SHOWING THE BASIC PRINCIPLES OF PATTERN MAKING 


Without such information a draftsman is certain to create 
unnecessary expense when his designs are reproduced in 
patterns and castings. On the other hand, an intelligent 
analysis of each piece to be cast, with due consideration 
for the number to be made, may result in a considerable 
saving in the cost of both pattern and molding. 

The number of castings to be made from any given 
pattern plays an important part in the determination of 
the proper method to adopt. In other words, patterns 
made for a limited number of castings should favor a 
limitation of expense and simplification of the pattern 


foundry and machine shop, the draftsman shenld have 
some idea of the quantity of pieces to be cast. 

To begin with, it must be kept in mind that the pattern 
is used to form a mold in the sand or loam, and that this 
pattern must be so made that it can be removed without 
injury to the mold and leave a cavity which, en being 
filled with metal, will produce the desired form of casting 

To make clear the most common forms of molding W 
illustrate in Figs. 1 and 2 the simplest type of pattern 
and its application in the production of a mold. It will! 
be noted that this pattern has no projections or bosses on 
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one side, thus eliminating the necessity for a two-piece 
pattern and permitting the molder to lay the pattern on 
the board and to fill in the drag or bottom half of the flask 
with sand, after which it is “rolled over” and the cope or 
top half of the flask is placed and filled with sand. The 
cope is then lifted off with its sand, thus exposing the 
pattern for rapping and drawing, after which the cope is 
replaced, leaving the impression of the pattern for the 
casting. No risers or vents are shown for pouring, as 
these are formed in the mold by the molder. 


FUNCTIONS OF RAPPING 

The rapping already spoken of is necessary in order to 
loosen the pattern in the mold so that it may be with- 
drawn without breaking away the sand. It can be seen 
that the more draft or taper on the pattern at right angles 
to the parting the less rapping will be necessary to draw. 
Excessive rapping is objectionable as it enlarges the mold 
and thus produces a casting with thick sections at right 
angles to the direction in which the rapping is done. 
This, of course, adds unnecessary weight, and in the event 
of machining will necessitate the removal of a greater 
amount of metal, thus proving the desirability of a draft. 
This case shows why a flat surface on the pattern is an 
advantage to the molder, for it permits him to ram the 
sand around the pattern without danger of tilting, and 
also facilitates parting the mold. This is subject to some 
modification, as shown in Figs. 3 and 4, where is illus- 
trated a similar pattern showing a certain amount of 
undercut sand in the drag. 

In an instance of this kind the molder cuts the part line 
down to A in order to remove the undercut sand and to 
permit the removal of the pattern from the mold, bringing 
out the point that the molder does not necessarily require 
a parting in one plane, although this is desirable as it 
eliminates some extra work in making the mold, which, 
however, need not be considered seriously. 

Next in order is the pattern that requires what is called 
a match board, which is merely a molding board made 
especially for a certain pattern and having holes in which 
lugs or other projections on the pattern extend while 
the necessary part of the pattern is being molded in the 
drag. While it 
is possible to avoid the use of a match board by making 
3 loose and located on the pattern by 


This case is illustrated in Figs. 5 and 6. 


the bosses 1, 2, 
dowels, this is often an objection when the pieces are small 
or numerous, and consequently likely to get lost. More- 
over, loose pieces are often flimsy, where they have fillets 
or beveled edges. On the other hand, the reader may 
argue that the same procedure might be followed as illus- 
trated in Fig. 4. 


Uses or Marcu Boarps 

This is practical where the projections are so distributed 
as to afford a bearing for the pattern on the molding 
board, so that the pattern will not be tilted, thus distort- 
ing the mold when ramming the sand around the pattern. 
Even in such an event the pattern must be strong enough 
to prevent springing or breaking from ramming the sand, 
although this procedure involves extra work for the 
molder and is objectionable where large quantities of 
castings are to be made. 

An example of loose pieces is shown by the wheel 
pattern in Fig. 7, where the hub extends beyond the rim, 
and the spokes are strong enough to stand the ramming 
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of the sand. It is assumed here that the arms are oval in 
section which, of course, necessitates dropping the part 
line to their center, as shown by the heavy line in Fig. 8. 
Here large quantities of castings might justify a split 
pattern, which will be explained later. A more simple 
pattern for the pattern maker and molder would be the 
one shown in Fig. 9. 

Next comes the pattern that must be made in two 
pieces, or split, one-half of which is molded in the drag 
and the other half in the cope, as shown in Figs. 10, 11 
and 12, which illustrate the piece to be molded and the 
first and second operations in molding. In order that the 
two parts of the pattern may match properly, the pattern 
maker provides dowels with which to accomplish this end, 
The two parts of the flask must also be furnished with 
proper means whereby the cope and drag may be properly 
registered after the pattern has been removed, 

Patterns that cannot be parted in any direction to avoid 
undercut sand, which would be broken from the mold in 
removing the pattern, must be made in three or more 
pieces and molded in a multiple-part flask, the number 
of parts depending on the number of pieces into which 
it is divide the pattern. This of 
molding requires special flasks to bring the partings at 


necessary to class 
the proper point on the pattern and is to be avoided except 
when justified by the 
quantity of castings to be made, and where a material 
saving in machining operations may be effected. Figs. 13 
and 14, which show a four-part flask, will serve to illus- 
trate this case. 


where absolutely necessary, or 


DISPENSING WITH THE PATTERN 

Again, we have the sweep by which a mold may be 
made without a pattern, provided the piece is of uniform 
section. 
the work can be done with less variation and greater ease 
than in other forms, since it affords the advantage of 
working from a fixed point, the center being possible. 
This case is illustrated in Fig. 15, where the sweep is 
merely a thin piece swung around the center B in the 


Circular pieces are most suitable for sweeps as 


sand, thus sweeping a circular mold, after which the cope 
that has been rammed with sand and beveled is placed, 
completing the mold. This method is applicable only 
where a limited number of castings are required, as it 
involves greater skill and necessitates more work on the 
part of the molder, although it reduces the pattern work 
toa minimum. A modification of the sweep is sometimes 
used in molding gears with east teeth. In this case a 
pattern may be used by which the hub, arms and rims are 
molded, after which a sweep with one or more teeth is 
stepped around the mold as the sand is rammed up, 
forming the tooth mold. 

Some firms that make a business of casting special gears 
employ a machine which has the general appearance of a 
boring mill, by which the tooth form is stepped or indexed 
accurately around the periphery of the gear at the proper 
diameter, the molding being done on the table while the 
crossrail supports the tooth form. It is even possible to 
sweep the remainder of the gear, provided there are no 
spokes, in which event it is practicable to use a segmental 
pattern which molds one or more spokes and part of the 
rim and is then stepped around to the next space. This 
class of work is shown by Figs. 16 and 17. 

Next is the part that requires care, owing to the cavities 
or undercut projections, which are impossible to mold 
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with loose-piece patterns. A core is a part of the mold 
that must be formed of sand, and it is usually reinforced 
with wires and rods and baked in a core oven to make 
it sufficiently strong to withstand handling and prevent 
erosion by the hot metal. Cores are made in so-called core 
boxes, the production of which is a part of the pattern 
maker’s duty. The core box usually made of pattern 
lumber is merely a box split for the removal of the core 
and has a cavity of a form that serves as a mold for the 
desired shape of core. In order to support the cores in 
the sand mold and locate them properly, so-called core 
prints are placed on the pattern, these being merely 
projections that form a cavity in the sand, by which the 
core is supported from the projections that match these 
cavities. The core prints are usually painted a distin- 
guishing color so that the molder may be certain of their 
purpose and know that a core is required 

A mold with core in place is shown in Fig. 18. In 
Fig. 19 is shown a core used to mold undercut projections. 
A core for producing a cavity in a casting requires 
openings in the casting for the support of the core by 
projections which fit the cavities molded by the core 
prints, as already shown. Openings also are necessary for 
the removal of the core from the casting, the core being 
dug out of the casting. 

For other reasons some parts are so designed that they 
cannot have openings so located that prints will afford 
means for sufficient support for the core to permit its 
accurate location. In these cases resort must be made 
to chaplets of varving form to suit the particular condi- 
tions to be met. Chaplets are metal pieces that are placed 
in the mold to support and locate the core and are neces- 
sarily cast into the casting when poured. However, they 
are of small section, and the heat of the molten metal 
forms a union making a satisfactory casting. 

In Fig. 20 is illustrated the application of two forms of 
chaplets. By the use of loose pieces it is often possible 
to make one pattern serve for castings which, in general 
are similar, only varying in some detail. With this in 
mind it is often possible to avoid the expense of two 
complete patterns by so designing sim- 
ilar parts that one pattern, with the 
addition or the removal of certain ele- 4 face 
ments, may serve for more than one 
casting. Small feet or other projec- 
tions are to be avoided on compara- 
tively heavy castings when they project — Stee! Pinion Sofie US 

. : . on Rod Holder, 

a considerable distance, as there is  2heth8Pitch ¥face 
greater danger of their being broken 

off in handling and machining, thus 

rendering an expensive casting useless. It is usually pre- 
ferable, in case small projections of this nature are neces- 
sary, to make a separate casting to be attached after 
machining. 

While the foregoing principles and suggestions are 
general practice, there are numerous exceptions and varta- 
tions. For instance, a pattern may be of such thin section 
as to be impractical to split in the event of a small number 
of castings. Preliminary to molding the drag the molder 
must bed it in a pad of sand on the board. Where many 
castings are required, it may be necessary for the pattern 
maker to build up each half of such a pattern and fasten 
the two parts to a moulding board to secure strength, one 
half to be used for tne drag and the other half for the 


rope. 
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Cast-iron Geary 


48 Teeth, 8Pitch/’. 
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The primary consideration for the draftsman is to 
design castings for the simplest possible form o! 
molding and pattern making consistent with the other 
requirements. 

It is generally desirable to avoid great variations 


T 
the thickness of sections in a casting, also to avoid thin 
high webs of sand in the mold, as they are like!y to be 
broken in rapping and drawing the pattern. Standard 
sizes of fillets should be adhered to as closely as possible 
Fillets for patterns are made of wood, leather, composition 
and metal. Reference to the local pattern shop for sizes 
carried in stock will avoid irregularities in this work. 
It is best to consult with the pattern-making and molding 
departments, if possible, when in doubt as-to the advan 
tageous possibilities of simplifving a casting. The drafts 
man should not feel that the necessity for such consulta- 
tion is a reflection on his ability, for while he should have 
a general knowledge of the principles, there are so many 
ways and methods of treating different cases that it is 
oftentimes worse than useless to try to predetermine these 
subsequent operations. 


4° 


Rolling a Steep Taper Thread 
By F. FE. Ross 


The problem was to cut a coarse-pitch taper thread 
on the end of about 5,000 rods, 44 in. in diameter, of 
iron, brass, cold-rolled steel, aluminum, ete. The threads 
were to screw into a porcelain knob, already made, which 
had threads varying considerably in size, pitch and taper 

This taper-thread business is one that has been camping 
on my trail for some time. It has bobbed up in a number o! 
various forms, and in every case [ have turned it down; but 
this time I decided to let it come on and do its worst. 
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Fig.2 Details of the Thread-Rol! ling Attochment 


FIGS. 1 AND 2. THE THREAD AND DEVICE FOR 
ROLLING IT 


After considerable experimenting the threading shown 
in Fig. 1 was found to be the only one that would give 
satisfaction in all cases. The thread is vy in. long and 


cut full depth to the very end. The taper is about 3%, 
in. per ft., or an included angle of 174% deg. The piteh 


-—-*& 
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is eight threads per inch, measured along the taper. The 
(lepth is */,, in., with a large round in the bottom and 
practically a sharp thread at the top. 

Previous to our taking the job two or three of our 
rompetitors had attempted to cut the threads with solid 
and split dies, but on account of the excessive taper every 
tooth in the die take bites that the 
rods would almost invariably twist off. Furthermore, if 


would such large 
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as to be almost negligible, the handling of the stock 
taking nearly all the time. The order was small and 
was done at odd times by a boy, so no attempt was made 
at a record production; but 200 an hour was easy. 
The threads were all uniform in size, clean and slightly 
polished. Not much attention was given to the sizing 
of the blanks, so long as they were not too small. If 
they were a little large, the surplus stock would be 











PLACE 


ATTACHMENT WITH WORK IN 


FIG. 3. 


with coaxing or juggling the die was run on the required 
distance, there would be a lump of metal left where each 
tooth stopped cutting. In fact, the only way seemed to 
be to cut the threads on an engine lathe, a slow, dis 
agreeable job with such a coarse pitch and such smal] 
stock. 

After giving the matter a little thought, we decided 
to roll the threads, using two conical rolls—one on each 
side of the blank—so that one would neutralize the thrust 
of the other and approximate as far as possible three 
cones rolling together. With this end in view the device 
illustrated in Figs. 2 and 3 was designed and made. 

In making it nothing out of the ordinary was encoun- 
tered until we came to cutting the taper quadruple thread 
on the tool-steel rolls. We had no taper attachment on 
any of the lathes in the shop, and it was entirely out of 
the question to set the tailstock over sufficiently. We 
easily overcame these difficulties ly strapping to the lathe 
bed one of the slides with the roll and driving gear 
mounted on it. A 12-tooth pinion in the lathe chuck 
did the driving and gave the proper reduction. A four- 
toothed threading tool in the tool post and the lathe set 
for eight threads completed the arrangement, shown in 
Fig. 4. The lathe, of course, had to run reversed, but 
otherwise it was a straightaway job. 

In assembling, it was only necessary to have the two 
rolls exactly register. The operation of the device was 
extremely simple. The rod, previously cut off and tapered 
at the end, was caught with the end projecting the re- 
quired amount in a rod holder. The lathe was started, 
and the two rolls were forced into the rod until the slides 
were solidly up against the stop. The lathe was run at 
the fastest speed and the crossfeed handle turned as rap- 
idly as possible. The actual rolling time was so small 








FIG. 4. THREADING THE ROLLS 


out at the small end. In fact, the threads 
would roll to size without any tapering of the blank, but 


squeezed 


the first and second threads would be full of cracks. 
showing that the metal had been strained. 
& 
Emery-Cloth Holder 


By Joserpu K. LONG 


The accompanying illustration shows a handy method 
of holding emery cloth. The size will depend upon the work 
to be done, but it is simply a block of wood of about the 
dimensions given. In place of tacking the emery cloth 
to the block, it is fastened in place by a bent wire clamp. 

The emery cloth should be about 11% in. longer than 
the top part of the block in order that the ends may be 


Width as desired from, 


” ’ 
‘ 





BLOCK FOR HOLDING EMERY CLOTH 


turned down and held in place. When the cloth is worn 
out, it is easy to remove it to put in a new piece. 

Each end is extended 14 in. at the bottom, so it may 
be fastened to the work bench, if it is so desired. 
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Critical Speeds of Shafts 


By WILLIAM 





SYNOPSIS A the critical-speed 
problem that does not involve the layout of the 
deflection curve. The method is cher hed with th ree 


other accepted formulas by means of an example. 


solution of 


The agreement is satisfac fory. 





The critical speed of a rotating shaft is generally cal- 
culated on the basis of the deflection produced by the 
static loads. 

This method is not strictly correct because this critical 
speed is reached only when the centrifugal forces of the 
unbalanced masses on the shaft are large enough to coun- 
terbalance the elastic resisting forces of the shaft opposed 
to them. 
produced by the static loads, we 
deflection produced ly the centrifugal force of the unbal- 
At the critical speed, the shaft is in indif- 
ferent equilibrium and any deflection curve could be 


Under these conditions, instead of the deflection 


should consider the 


anced masses. 


assumed as being representative of the shape taken by the 
shaft at this stage of rotation, provided that the assumed 
deflection curve is well in accordance with the dimensions 
of the shaft and the way it is supported and loaded. 

The more nearly the static deflection curve is similar 
to the actual deflection of the shaft at the critical speed, 
the more nearly correct is the method of determining the 
critical from the deflection Dr. 
Stodola in his book on “Steam Turbines” (second edition, 
page 135) and Dr. Loewenstein in “Centrifugal Pumps” 
(first edition, page 196) have treated this point in a clear 


speed static curve. 


and satisfactory way. 

In general we might say that although the method of 
determining the critical speed of a shaft by making use 
of the static deflection curve is not strictly correct (except 


R oF B A 
aiecd — ao " 
ay | | L oy 82 
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DIAGRAM OF SHAFT 





FIG. 1 LOADING 
in the case of symmetrical shafts, symmetrically loaded 
with reference to the supports), in almost every case the 
results obtained are for every practical purpose close 
enough to the actual critical speed. 

Professor Morley 


assuming simple harmonic vibration throughout, con- 


(Engineering, July 30, 1909). by 
cludes that the energy of a vibrating shaft is partly kinetic 
and partly strain energy. By equating the maximum 
strain energy to the maximum kinetic energy he derives 
the following formula for the lowest or fundamental criti- 
cal speed : 

y 30 |gl(Pf 

ages \ = (P f?) 
which, with the in.-Ib.-sec. system, becomes: 
lS (Pf) 
»(P f?) 


N = 187.7 
\ 


*Engineering department, Crocker-Wheeler Co. 
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KNIGHT* 
where 
N = Critical speed in revolutions per minute ; 
P = Static loads on the shaft in pounds; 
f Deflections at the loads in inches. 


Formulas for obtaining the critical speed of a rotating 
shaft of different 
loading and supporting have been published by Dr. 8. 
Dunkerley (Philosophical Transactions of the Royal 
Society, June, 1894), by Professor Morley and by 8S. H. 
Weaver (American Machinist, Vol. 33, p. 61). . 

In all these formulas the critical speed is expressed as 


uniform section under conditions of 


a function of the calculated deflection of the shaft under 
the influence of the static loads. 


For shafts of variable section and with any distribution 














































of loads, it is not easy to find in an analytical way the 
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FIG. 2. ENERGY DIAGRAM FOR UNIFORM CONCEN 


TRATED LOADS ON SHAFT OF UNIFORM SECTION 


deflection, and in this case the problem must be solved 
graphically. Several methods have been given for deter 
a loaded shaft, and 
illustration of one of them is given by A 
Schein in the American Machinist, Vol. 3%, p. 1027, 
Vol. 38, p. 10. Having found the deflection of the shaft 


at any load, by applying formula (1) the critical speed 


mining the elastic curve assumed by 
a very cood 


and 


can be obtained. 

There are some cases in which the deflection of a shaft 
cannot easily be obtained and in these cases a method 
with the layout of the deflection curve 


In other cases also it could be 


which did away 
would he most desirable. 
used either as a direct means for obtaining the critical 


speed or as a check to the ordinary method. 
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A fine solution of this problem is given by M. Dela- 
This method 


energy of a 


yorte (Rerue de Mecanique, June, 1903). 
substitutes the calculation of the = strain 
deflected shaft when statically loaded, to the calculation 
of the 

Mr. Delaporte proves that if we have a shaft loaded with 
loads P, P, P,P, and a point O is chosen on the shaft 
such as to give a minimum value of (Fig. 1): 


deflection curve. 


2 


' , f{a,\? ar , (4s\? 
vg P, (7 + P (73) + P; (7) 


4+ Ps(ir) 
= rP(5) (2) 


/ 
the strain energy of the deflected shaft will be very nearly 


the same as if the loads: 


ee (3) 
were substituted by the reduced loads: 
“ty lo ts ty 
> s - - s > : P 
/ l y”’ , P, y”’ 3 ]’ I (4) 


The more nearly symmetrical the distribution of the 
loads, the more nearly equal is the energy of the elastic 
forces in both shafts. For all ordinary cases of distribu- 
tion of loads on shafts of turbines and electrical rotors 
the difference is a negligible one. 

If we call 7 the energy of the elastic forces on the shaft 
when the reduced loads (4) are considered as taking the 
place of the loads (3), the critical speed of the shaft 


loaded with the loads P,, P,, P,, P, is given by: 


(5) 

This is what Mr. Delaporte proves in his paper, and 
if we can calculate 7 we will have a new method of figur- 
ing the critical speed of a revolving shaft without first 


P 
N = 187.7 
N27 


calculating the deflection curve. 

It could be proved that in a deflected shaft, assuming 
that after the deflection has taken place every section 
perpendicular to the axis has remained a plane surface 
(quite a common assumption in elasticity), the total 


energy of the elastic forces in the shaft is: 


nee 2 VW 1 WP? ; 
we eft 5 nf r* (6) 
where : 
Kh Modulus of elasticity of the material of the 
shaft: 
M = Bending moment at any point; 
R Radius at the same point where M is measured ; 


/ = Moment of inertia of the section; 
l Length of the shaft. 

This integration must be effected graphically, and sub- 
stituting the value of 7 thus found in equation (5) the 
critical speed can be obtained without first laving out the 
leflection curve. 

1 will show as a practical illustration the simple case of 


» 


a shaft of uniform section (Fig. 2) 3 in. in diameter and 
20 in. long, supported at both ends and carrving ten con- 
entrated loads of 100 Ib. each, S = 8. Seale of draw- 
ing, | oin. 8. 

First we find the point O where /—formula (2)—has 
a minimum value and we find that in this case the mini- 
mum value of /’ is obtained when the point O is taken at 


the center of the span. 
a . 
We calculate the reduced loads Py and substitute them 


for the actual loads P. With the reduced loads we lav 
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out the bending-moment diagram and find the value of 
the bending moment at each load. 


Next we lay out the diagram for T. Starting from a 


horizontal base line, opposite to M,, M,, M, . . . , we 
plot in any convenient scale (in our case, L, = 500,000) 
the values 

MM?  # iM,’ M;* Ms 

Rt * Re Ra Ft Re 


where M and RP are the bending moment and the radius at 
any particular section. In our case PR is uniform through- 
out the length of the shaft. 

Join the extremities of all the ordinates with a curve 
and, with a planimeter, measure the area A comprised 
Reduced Loads, Pounds 
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Bending Moment Diagram 


L=500Q000 






“© 
1 @® 
a 

y 





YY 
Energy Diagram 





ENERGY DIAGRAM FOR SHAFT OF VARIABLE 
SECTION 


FIG. 3. 
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Bending Moment Diagram 
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FIG. 4. DEFLECTION DIAGRAM FOR SHAFT OF FIG. 2 
between the curve and the base line, in our case A = 1.35 
sq.in. We will have: 


af 
Si dl1=1.35 SL = 1.35 & 8 X 500,000 = 
‘ 


9,400,000 
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and taking the modulus of elasticity of the material of 
the shaft (assume steel) F 30,000,000 : 


2 ) be 2 & 5,400,000 
oS fine 


~ 3.14 & 30,000,000 
The minimum value of F—formula (2)—referred to 
the point O is: F = 330, 
Substituting in formula (5) the values of F and T just 
found we obtain the critical speed : 


= 0.114 


= 7,130 r.p.m. 


If the shaft instead of being of uniform section. as we 
have assumed, had been of variable section (see Fig. 3) 
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FIG ENERGY DIAGRAM FOR OVERHUNG LOADS 
the bending-moment diagram would have remained the 
same and the 7 diagram would have changed as shown. 

In order to check the results obtained, we will lay out 
the deflection diagram of this shaft, using the graphical 
method given by A. Schein (see Fig. 4) and figure the 


critical speed according to Morley—formula (1). 


0.5482 _ 


0.000,369,2 


IPf 

rPP 
If instead we use the formula given by 

expressed in this more convenient form: 


N= 187.7 J = 187.7] = 7,200 r.p.m. 


Dunkerley 


, I 
Se ; 
a oe ” 
} >> 7 > “*e > @ 
\ N,? N,* Nie 
where N,, N., N;, . N,, are the critical speeds of 
the shaft for each separate load, we have 


N = 7,000 r.p.m. 
If we use the formula given by Weaver for a shaft sub- 
ject to a uniformly distributed load we have: 


l 


1 ony 
_ }1 a 4 —— yy ‘ 
N = 211.4 \ 211.4 \ 0.000,87 7,130 r.p.m. 


F 


This shows a very good agreement of the new method 
that we have just outlined with the other well-known 
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methods of obtaining the critical speed from the stati 
deflection curve. 

In the same way the critical speed of a shaft carrying 
an overhung load can be calculated. Fig. 5 is the illustra 
tion of one simple case, 

In using this method when laying out the bending 
moment diagram, always consider overhung loads as act- 
ing upward. 

In this case the critical speed is found to be: 

N 2,690 rp.m. 

As we have said before, this method cannot be expected 
to give accurate results if the distribution of the loads is 
unsvmmetrical with reference to the supports. The case 
shown in Fig. 4 is a severe case of this nature which has 
heen purposely chosen, in order to find the magnitude of 
the error. 

Figuring the critical speed of this shaft by using 
Weaver’s formula we obtain 

N 2,550 rpm, 
or about 12 per cent, difference. 


SUGGESTION OF ANOTHER CrriricAL SPeep 
Recent investigations on critical speed of shafts mac 


March, 1916) have given rise 


by W. Kerr (Enaqineerina. 
lo a very interesting point. 

According to Mr. Kerr, in a rotating shaft, at one tims 
in the course of a revolution the force of gravity will act 
against the centrifugal force of an unbalanced mass whal 
at another time it will act in the same direction and since 
the external forces on the shaft are counterbalanced by 
forces, a difference in deflection of the shal 
found Therefore, the effect of 
eravitv is of the nature of Aecording 
to Dr. Chree the period of natural frequency of a rotating 
shaft decreases with the increase of the speed. Then 
at a particular speed, a 


the elasth 
will he in the TWO CASES. 


a foreed vibration. 


follows the possibility of having, 
rhythmically repeated disturbance equal in frequency to 
This, and the 


the 


the reduced natural period of the shaft. 
fact that the inertia of the rotating 
whirling speed and further reduces the natural frequency, 
a new distinct eriti- 


Masses THISCS 


will explain the possibility of having 
cal speed when the effect of the gravitation is taken into a 
consideration. ' 


This new critical speed occurs at 0.71 of the ordinary 
critical speed and, although it is not so important as the 
one generally figured on, it is important enough if sultfi- 
cient time is allowed to produce its effects and if heavy 
loads are carried on the shaft. 

The point raised by Mr. Kerr gave rise to an extremely 
interesting discussion in which Dr. Stodola, Dr. Chree, 
Morley, H. H. Jeffcott 
and the conclusion was that although some were inclined 
to question the validity of the mathematical treatment 
of Mr. Kerr’s theory, cases of observed critical 
speeds at 0.71 of the calculated speed were reported by 


and others took part, 


Professor 


several 


those who did not agree with Mr. Kerr’s mathmetics. 


on i 

oe ' 

. 
Metal Production in Japan shows a decided increase for the 
year 1915 Official figures now available show that the total 
value of the mineral output was $87,711,075. This represents 
a gain of $10,428,620 over 1914. The total value of metals 
produced amounted to $17,811,405, or 57 per cent. above the 
previous year’s figures. The increase in copper output was 
7 per cent., and in value more than per cent. over 1914 

Antimony output increased 200 per cent., while the gain in ; 


value was 8,750 per cent 








508 AMERICAN MACHINIST Vol. 45, No. 12 


Expansion Arbors The arbor shown in Fig. 2 is for use on a lathe and 
~R we has proved very satisfactory and is better in principle 
By R. W. GREENE than the one illustrated in Fig. 1. The plunger P is 


Many styles of expansion arbors for use on lathes and actuated by the eccentrie shaft S and being well guided, 
nilling machines have been developed to meet various allows no side strains on the part that expands. 
needs, and it is probable that the three types illustrated The arbor shown in Fig. 3 is for use on a milling 


herewith may prove useful to some of the readers. machine and is also very satisfactory. The plunger P 
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Fig.3 
DETAILS OF SEVERAL TYPES OF EXPANSION ARBORS 


The arbor shown in Fig. 1 is expanded by turning the is actuated by the nut N, which gives a direct pull and 
pointed screw 8, which in turn forces the plunger P into no side strain. The rod R is used to turn the nut and 
the taper hole. This type will answer for some pur- the plunger P is prevented from turning by the key A. 
poses, but gives trouble, owing to the wearing and break- An excellent feature embodied in all of these designs 
ing of screw points and plungers. It is mechanically is that the parts that receive wear and are apt to break 
wrong, because the point of the screw can have a good are easily replaced without in anyway affecting the body 
bearing in the seat in the plunger in one position only. of the arbor, 
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Making Top and Bottom Rings 
for Time Fuses ) 


By Frep H. Cotvin 





them off after finishing as much as possible at on 












































































SY NOPSIS—The routing of the powder groove chucking. 
is one of the proble ms in the manufacture of this Still another method saws them from the bar with a 
part of the fuse. Slight changes in cutter shapes very thin circular milling cutter, and performs all the 
affect results more than might be imagined, With machining operations in external and internal spring 
incorrect shapes the chips clog in the groove and chucks. The manufacturers who use this method claim 
often break the cutter. This article describes three it saves enough material to more than pay for any extra 
types of cutters and three kinds of machines used. labor that may be necessary It is one of the many cases 
- where the hand screw machine has held its own against 
The top and bottom rings contain the mealed, slow- | the automatic. 
burning powder that forms the time element of the fuse, When the work is done on an automatic the rings are 
these rings being shown in detail in Figs. 1 and 2. As formed two at a time, as shown in Figs. 3 and 4. This 
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FIG. 3. SEQUENCE OF OPERATIONS 
they are manufactured in the same way, they will be is a roughing operation, so that close limits are not 
considered as one ring, dimensions for the tools and necessary, the rings being finished in a bench lathe, a 
gages being gwiven for both sizes. shown in Fig. 5. Fie. 4 shows the double cireular form 
The rings are made in various ways by different man- ing cutter, as well as the end of a formed bar. The rings 
( ufacturers. Some have tried stamping the rings from are also bored and reamed, these tools being shown in 
heavy sheet brass. which might in fact be almost called the same figure. -The circular serrating tool is shown, 
a forging process. One at least has tried forging the — but in some places a flat tool has been substituted, as was 
rings hot, with the powder grooves already in them, and shown in connection with the fuse body. 
has succeeded in making these within the required The rings then go to the bench lathe, shown in Fig. 
limit. The usual prac tice, however, seers To he to form 5. where they are held on an expanding mandrel, The 
them on the bar in an automatic screw machine and cut rings are faced off by the too! held in the small backrest, 
: 
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FIG. 4. CUTTERS USED IN FORMING OUTSIDE OF RINGS 


A. form cutter; B, boring cutter; C, reamer; D, reamer holder; E, forming tool for bottom ring; F, boring and facing tool 
for top ring; G, facing tool for top and bottom ring; H, serrating tool for bottom ring 
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FIG. & THREE TYPES OF ROUTING TOOLS 


which can be adjusted in and out by the screw shown, 


FIG. 


DETAILS OF 


POW ER-TABLE 





FEED 


and the rings are then 
whole cross-slide in the 1 
by the rest on the front 


faced by the movement of the 
sual way. The bevel is turned 
of the cross-slide. 
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The gages are shown in position on the end of the 
lathe bed, these being go and not-go gages for height and 


cutter, cutter speed and work s} 
diameter. 


wood Was found In satnie 
Cases difficulty Wis CAXpPerhe need lyy the chips wi lding hast 
in the groove. Fig. 6 shows a Leland-Gifford high-speed 


drilling machine with a special table rigged up for tl 


The height gage was made in the shop, while 
the diameter gage is of the Johansson snap-gage variety. 




















FIG. 5. SET-UP AND ARRANGEMENT FOR FACING AND BEVELING FIG. 6. ROUTING POWDER GROOVE IN 
RINGS IN THE BENCH LATHE 


DRILLING MACHINE 

















FIG. 9. ROUTING POWDER GROOVE 


ON GORTON 
HORIZONTAL MACHINE 


FIG. 10. ROUTING POWDER GROOVE ON GORTON 


VERTICAL MACHINE 
One of the ring-holding boards is shown behind the lathe, 


and in detail in Fig. 13 


work. This 
od. 
girls, 


hand feed has now heen converted into a 
These lathes are all run by 


power feed with automatic stop, as shown in Fig. r 


Fig. Ss shows three types ol tools used, The 


form 
Routing the powder groove had proved quite a problem 


shown in B has been found best suited for this work, and 
In most shops until the right combination of shape of 


is made of the best 


] ] 
at 


lrill-rod obtainable. The cutters 
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ure hardened in oil and run at 9,000 rp.m. Cutters 
have been known to rout from 1,000 to 1,200 rings, but 
this is considerably above the average. Two hundred 
rings is considered good work for the average cutter. 

Figs. 9 and 10 show two types of the Gorton routing 
machines, horizontal and vertical, which are being used 
for this work. 

As originally planned, the work hole that goes through 
the ring between the two ends of the groove and gives 


pos 
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FIG. 13. RACK FOR HOLDING AND CARRYING RINGS 
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FIG. 11. DRILLING WORK HOLE 


A, original drilling jig for work hole; B, improved drilling jig 
for work hole 


the desired length of powder train was to be drilled 
first, and the groove located from this. Later practice 
has reversed this, however, and the hole is drilled after 
routing and located from the two ends of the powder 


groove, 
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FIG. 14. STANDARD BOXES FOR SHIPPING RINGS 


The first form of drilling jig is shown at A, Fig. 11. 
In this the ring was slid under the fork that carries 
the drills, the ring being centered by the curved-end 
plunger, which is forced upward by the spring shown 
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FIG. 12. GAGES FOR 
A, diameter of ring; B, diameter of lip; C, depth of lip; 
composition is pressed in; F, diameter of powder groove; 
space between end of groove; I, diameter of recess in face; 
groove; lL, master gage for ring thickness 


A foot treadle pulls this down whenever it is desired to 
release the ring. 

At B, Fig. 11, is shown the new jig for drilling the 
work hole after the powder groove has been routed. This 
jig locates the ring by one fixed and one movable point 
fitting into opposite ends of the powder groove. The 
latch shown locks the two levers when they are in the 
proper position with the pins the correct distance apart 
and holds the ring under the plate carrying the drill ma- 
chine while the hole is heing drilled. 


A VARIETY OF SPECIAL-PURPOSE GAGES 
ror Fusk Work 

The different gages called for by the inspector are 
shown in Fig. 12. These only show the gages used before 
the rings have the powder grooves filled, another set 
of gages then being necessary as the ring and powder 
are both turned off in a bench lathe after the powder is 
pressed into the grooves. The gages require no ex- 
planation beyond that given in the captions to identify 
the respective applications. 

Another form of gage, shown at L, Fig. 12, has been 
devised by some of the inspectors. This 
flat blocks lapped to their proper dimensions and sub- 
stantially held together by the screws shown. The dif- 
ferent pieces are also doweled so as to be easily replaced 
in their proper positions. A gage of this kind can be 
readily corrected after it has worn beyond the allowed 


consists of 


tolerance. 

Fig. 13 shows details of the carry ing racks used. These 
are similar for both the upper and lower rings, except for 
the difference in the length of the carrying pin, which 
is shown. 

Fig. 14 shows the standard form of box that has been 
decided upon for shipping the rings from the factory 
to the loading plant. Each box contains 528 rings, these 
being arranged in four rows of 11 each, and 12 deep. 
They are separated by ;'y-in. cardboard of the dimensions 


shown. 
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J, diameter of 
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AND BOTTOM RINGS 

D>, depth of recess in face of ring; FE 
(i, width of powder groove; H, length of 
bore K, thickness from 


thickness of rine before 
division 
recess to 


piece, or 
bottom ol 


Sheet-Metal Rolls 


AUGUSTUS 


Stiffening 
By UNSER 


the 
rolling machine here illustrated 


The simple and effective method of stiffening 


rollers in a sheet-metal 


was devised after considerable trouble had been experi- 


enced in replacing new bearings and because of unsat- 


isfactory production. Heavy sheet iron was required 


to be rolled this its 
construction the rollers could not be kept from chatter- 


on machine, but in spite of solid 


aN 








ml 


Mas pet . 
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STIFFENING SHEET-METAL ROLLS 

ing, even after experiments had been made with extra- 
heavy shafts and bearings. After blocks A 
inserted, as shown, the work was satisfactory and the 
Giraphite was 


and B were 
machine runs smoothly without chatter. 
inserted as shown at D to prevent the burning up of 
the rollers. 
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Nosing 4.5-Im. British Shells 
By Joun S. Warts 

The following is a description of the outfit used by the 
writer for hosing the 4.5-in. high-explosive shell in a 
shop designed to have an output of 200 shells per day. 

The shells, when ready for nosing, to the 
finished diameter at the base for about 1%4 in. and fit 
in a horseshoe-shaped guide fastened to the table of the 
the right height to act 
also as a stop to prevent the shell from being pushed too 
The shell when heated is simply 
The open end of the shel] is 


are turned 


press. This guide is made of 
far into the nosing die. 
pushed against the guide. 
chamfered on the outside, this method requiring less 
pressure than the inside chamfering, to nose the shell. 

The furnace for heating the shells is shown herewith, 
the design being an adaptation of a rivet-heating furnace 
Canada. The fuel 
It will 
a water jacket is built into one side of the 


used hy the Eastern Car Co., of 
is Pennsylvania coke, and a fan gives the draft. 
be seen that 
furnace with holes to receive six shells, the shells being 
pushed through so as to protrude about 41% in. into the 
heating chamber, 

The nosing press has a ram of 14-in. diameter, and 
the pressure is 1,200 lb. per square inch. The pump is 
helt driven, having three plungers 154 in. in diameter 
by 4-in. stroke running at 70 r.p.m. and delivering to an 
accumulator 5 in. in diameter by 7-ft. stroke. This pump 
and accumulator supply the banding press also. In order 
to get quick action on the press the comparatively large 
size of 11%-in. hydraulic piping is used throughout, and 
the press is practically as quick as a bulldozer. 

We use a three-way operating valve, having connec- 
tions for high and low pressure, the low pressure in our 

a ; 
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NOSING FURNACE 

ease being the town water service, which gives us about 
80 Ib. per square inch, which is ample to raise the ram 
up to the point where the shell jams in the die, when the 
high pressure is turned on to complete the stroke, 

With this arrangement one man noses 320 shells per 
day of 10 hr., and more could be done in that time if the 
operator was physically able to do more. In other words, 
the output is limited by the endurance of the workman. 

This equipment is as low in first cost as any, is fast 
enough with two shifts per day to handle an output of 600 
shells and if necessary could be increased by adding an- 


other man to assist the operator. 


ar - 
Vol. 45, No. 12 


MACHINIST 


Wire-Bending Fixture 


By Georce P. BrerrscHMID 


At V is shown a machine part made of 0.036-in, musi: 
wire. At first glance it would seem that at least four oper- 
ations are required to make it. The tools shown, however, 
make this piece in two operations with a consequent lower 
labor cost, by employing what is known as the multiple- 
operation type of fixture. 

B are connected by 
simultaneously 


two segment 
by the 


The wipers A and 


spur and are actuated 
handle (. 

The surfaces at D and F are milled considerably past 
the right allowance 


must be made for the 


rears 


for in bending music wire 


temper or spring back of the wire. 


angle, 
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2™ Operation 


WIRE-BENDING FIXTURE 


The fixtures of multiple-operation type are shown more 
to demonstrate the possibilities of this type of tool, as 
no doubt many of your readers have seen similar bend- 
ing devices in prior contributions, 

The second operating fixture, like the preceding one, is 
of the multiple-operation type. F, @ and // are hardened 
tool steel. The part I is cast iron; G and / are connected 
The 
shape of the impresses J and A, and also of the bending 
plate 1 must be determined by trial. Allowance must 
he made as previously for the spring back of the music 


by spur gears so that operation is simultaneous, 


wire. This piece if made in large enough quantities could 


be profitably produced upon a I-slide automatic wire- 
the method 


the impresses by gears ereatl reduces the cost of pro 


bending machine, but shown of connecting 
duction for the type of tool shown. 


x 
Slitting Belts 
Having a number of heavy belts which were to be made 
narrower, Walter Scott points out that he accomplished 


the purpose quickly and accurately by slitting them on 
the circular saw just as you would a board. 
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What 30,000 R.p.m. Did to an 
Unbalanced Spindle 


The illustration shows what happened when an attempt 
was made to use in an internal grinding head a longer 
spindle than the machine was designed for. 

In this particular case the spindle that came with 
the machine was too short to grind a hole 5 in. long 














THE BENT SPINDLE 
in a ring gage. The spindle shown was made 6°4 in. 
‘ long, with a taper 11% in. long on the small end. The 
diameter at the largest part was ;; in., tapering to 14 in. 
on the end to which the grinding wheel was attached. 
The spindle was made tight in the taper hole in the 
grinding head and the machine started. As the machine 
gained speed, the end with the wheel on was seen to run 
out. Suddenly the spindle flew out of the head. When 
picked up, it was found bent, as shown. 
Bridgeport, Conn. JAMES McINTyRE. 
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Delicate Planing Job in 
the Bench Lathe 


An excellent example of the adaptability of the toolroom 
bench lathe to precision work was demonstrated in plan- 
ing the two keyways in the piece shown herewith. It was 
required that the part be splined to receive keys only 0.010 
in. in width, also that they be 180 deg. apart. After the 
shaper had been tried in vain, in spite of the utmost care, 
the bench lathe was utilized and very good results ob- 
tained without any unusually difficult operation. 


: Letters from Practical Men 
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The part was held upon a plug arbor, which was turned 
for the job, and the division of the hole was obtained by 
The 


inclination of the cutting tool to the line of travel and 


means of the dividing holes on the cone pulley. 
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THE WORK AND SLOTTING TOOL 


the work should be noticed, as this had an important 

bearing upon the successful working of the device. This 

cutting tool was necessarily so thin and weak that the 

slightest digging in of the tool would have resulted in its 

breaking off. Gustave A. REMACLE. 
Newark, N. J. 
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Jigs for Drilling Bolts and Pins 
for Split Pim Holes 


A number of interesting articles on drill jigs for cot- 
ter pin holes in bolts and pins have appeared in the 
American Machinist during the past year. 

The adjustable jigs illustrated have been used success- 
fully on this same class of work for a number of years. 
The greatest feature of these jigs has been that they do 
away with making individual drill jigs for each kind of 
bolt or pin as was formerly necessary. 

Over 300 drill jigs were used for drilling all the 
varieties of pins and bolts used in a large western fac- 
tory. Now a fixture such as the one shown is taking 
care of all the drilling of all sizes of pins and bolts 
manufactured. Where these kinds of pins and bolts are 
used a fixture of this kind may be easily appreciated. 




















TWO VIEWS OF 





ADJUSTABLE 


DRILLING JIG 
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These jigs can be adjusted for both diameter and 
length. The drill jig, Fig. 1, can be adjusted for diam- 
eters from 3 to 1 in. by opening the clamping jaws C, 
Fig. 2, to the proper diameter with the screw J. 


These 


9 


~ 
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(; will prevent loosening of the serew during drilling 
Plenty of chip room is given above and be- 


No chip trouble is experienced and 
The chip plate 


operations, 
low the sliding jaw. 
the work will come out of the jig easily. 
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FIG. 2. DETAILS OF JIG CONSTRUCTION 


jaws will center the work properly and hold it tightly 
while drilling. For lengths from 1 to 9 in., the sliding 
block B is moved the desired distance and locked to the 
A by the locknut PD in the slot in the base. <A 
9-in. scale, graduated in hundredths, is fastened on the 
side of the base to allow the operator to adjust the jig 
quickly for different lengths of work. The drill bush- 
ings F’, for large or small holes, can be inserted quickly 
in the base and_ sliding 


base 


by loosening the lockscrews F# 
block. 

To have the holes in the work properly spaced from 
each end of the jaws, a length-adjusting screw @ is at- 
tached to the base A, and by moving the screw to estab- 
lished graduations as shown at the face of the screw a 


quick adjustment is made. The locknut // on the serew 


fastened inside of the sliding block B and working in 
chips from 


L, 
the slots of the clamping jaws C, prevents the 
getting on the working parts of the drill jig. 
When large amounts of pins as shown on Fig. 1 have 
to be drilled, a two- spindle drill head will help. 
Davenport, lowa. WILLIAM BAUMBECK. 
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Self-Oiling Follow Rest 


I have a great deal of lathe work to do which requires 
the follow rest. To assure that the jaws shall always 
he well lubricated, I have drilled a hole on the side of 
the from the tool and fitted a small 
sight-feed oil cup. J. GILLELAND. 


Aldrich, Ala. 


follow rest away 
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Discussion of Previous Question 





The Advantages of Machinist 
Draftsmen 


An answer to the question by Mr. Badge, on page 51, 
“Why do not more machinists become draftsmen ?” 
might be found in the experiences of a number of 
draftsmen and of machinists who have become draftsmen. 

In the first place it is not an easy matter, at least 
in England, for a man in the shops to obtain em- 
ployment in the drawing office. The employer usually 
prefers to take a man with office experience or to select 
a youth and give him the training considered necessary. 

In my own case it took two years of answering ad- 
vertisements and writing to likely firms before I found 
a firm willing to give me a trial. Then I started with 
an “Trishman’s rise”—a decrease in salary of about 30 
per cent.—although T had spent considerable time in 
designing and building machines in an experimental 
department, was an experienced tool maker and had been 
with a firm that, having a pattern shop and foundry, 
gave every encouragement to the apprentice to learn all 
he could about these branches of the trade. A man with 
12 months’ office experience apparently stands a better 
chance for an office job than one who has had 6 years 
in a technical school, if he happens to have had all his 
practical experience in the shop. 

No doubt, when the machinist once gets in, his shop 
experience stands him in good stead; but even then he 
will often find it necessary to move to two or three 
firms before obtaining the salary that he received while 
in the shop. Of course, the fact of his becoming a 
“rolling stone” is not necessarily a disadvantage, as he 
is certain to acquire a good deal of useful information. 

The draftsman usually handles a greater variety of 
work than the machinist and has more opportunities 
of studying designs and methods than has the latter. 
Many machinists appear to envy the draftsman with 
his shorter hours and his “soft job,” although perhaps 
they appreciate the fact that the “pencil pusher” must 
devote a large percentage of his so-called spare time 
to keeping in touch with his work. This feature may 
account for so few machinists attempting to take up 
drafting. AvBert F. GUYLER. 

Nottingham, England. 


The Art of Grinding 


Referring to the article by F. B. Jacobs on page 165 
of the American Machinist, on the subject of “The Art 
of Grinding.” all grinding-wheel makers and all grinding- 
machine makers will welcome at any time college men or 
any educated man who desires to take up the question of 
reducing grinding and grinding-wheel usage to a science. 
Mr. Jacobs would be just as welcome as anyone. 

But there are several things in this world that no one 
but: those experienced can safely take up, no matter what 
their education may be. Surgeons today use certain in- 
struments, certain knives, and they handle them in cer- 


tain ways. <A surgeon plunges a knife at a certain angle 
to avoid hitting vital parts, and surgery is pretty su 

cessful today and is called a science. But [ do not think 
Mr. Jacobs would know what to order if he wished a 
knife for removing a member of the human body, and | 
do not think he would know how to use it when he re- 
ceived it. Further, I do not believe the surgeons could 
tell him on paper how to use it. IT suspect he would 
have to have a good many trial knives and a good many 
hours of practice before he would hit it right. Before 
he got there, probably the police would have arrested him 
for murder, 

There are lots of things in this world that must always 
remain an art. If some of us are so unfortunate that we 
cannot acquire that art, it is not very good taste for us 
to find fault because the artist does not know how to tell 
us what to do. 

Trial wheels are necessary so long as there are dif- 
ferent users, with different minds, with different ma- 
chines, and different materials that. affect the success of 
the wheel. While users of wheels remain the umpires 
as to what is the correct wheel, it will be necessary for 
the makers to submit trial wheels for the consideration 
of their customers. This is wholly right and will prob- 
ably never be any different so long as the world stands, 

Worcester, Mass. (. I, Norvronr. 


It was indeed with profound delight that I read Mr. 
Jacobs’ criticism, on page 165, of the grinding-wheel man- 
facturer’s indifference to the necessity of reducing the art 
of grinding to an exact science. It seems absurd that in 
this age of efficiency we should not be enjoying a grinding- 
wheel millennium. Perhaps the fault of the past has 
heen, as Mr. Jacobs hints, that the scientifically trained 
engineer has not focused his indomitable energies on this 
glaring phase of machine work. It is a strange coinci 
dence that I, too, should have discovered, independently 
of Mr. Jacobs, that it will require a man of more than 
normal intelligence to distill grinding-wheel knowledge 
down to its very quintessence in a brief, cold formula. 
But I will let the honor of the discovery rest with Mr. 
Jacobs. 

There is nothing very formidable about the array of 
simple facts that the scientifically trained engineer will 
find marshaled before his learned eve when the grinding- 
wheel field enters his range of vision. 

To begin his boiling-down process all he will have lo 
know offhand will be something as simple as this: If the 
work is to be ground wet or dry; if the machine. that the 
wheel is going to be used on is frail or rigid ; if it is of 
the so-called automatic type—surface, cylindrical, inter- 
nal or universal; if it is bench stand, floor stand, or flex 
ible shaft: if manganese, nickel, tungsten, cobalt, carbon, 
etc., predominate in the material to be ground; if the 
grinding is to be on soft rubber, glass, marble, horn, cork 
or leather; if the finish is to be rough or smooth: if the 
contact area of wheel and work is large or small: if the 
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work is heavy or light; if the surface speed of the work is 
15 ft. per min., or 100; if the surface feet per minute of 
the wheel is 2,000 or 6,000. 

These, of course, to the scientifically trained engineer 
will be but mere incidentals, and those of us who have 
been but poor dupes in the laggard growth of the 
vrinding-wheel industry in the past twenty years will 
welcome with joy the smoothness with which the scientist 
proceeds to formulate his formula, often becoming posi- 
tive of the exact weight of the machine in kilograms; the 
correct analysis of all parts of the material to be ground, 
together with the tensile strength and specific gravity; 
the mathematically calculated are of contact; the abso- 
lute surface speed of the work ; the micrometered diameter 
of the wheel, and its carefully measured speed. 

These we know will be but trifles to him, simply to be 


A 
jotted down (7) kt = g', 


The real interest to him will come in the making of 
the wheels themselves. These should at least claim from 
him a little more than passing attention. There is the 
purity of the abrasive to be looked into, and, naturally, no 
true scientist would sponsor a wheel that did not have 
his approved verdict as to the exactness of its physical 
characteristics in the preparation of the abrasive in the 
electric furnace. To select the most efficient shape of 
erain might possibly cause him a moment’s hesitation. 
If his decision should be in favor of a crystalline grain, 
then a short debate on his part as to which facet to place 
uppermost in each grain might be important for an ideal 
wheel. A choice of the right combination of grains from 
the numberless combinations possible would be of ultra 
importance. This might require quite a lengthy formula, 
hut of course it is within the scope of the trained mind 
that Mr. Jacobs mentions. 

The bond to most wheel manufacturers has always been 
a thing to reckon with, but to such a scientist the thing 
is simplicity itself, keeping in mind that any altering 
cutting-strain can be taken care of geometrically. Obvi- 
ously the amount of bond between each particle should be 
uniform, and each hand-picked particle inserted into its 
proper place with exact precision for, remember, that 
with an exact predetermined work speed and wheel speed, 
knowing the most efficient amount of work that each 
particle should do, it is necessary that in order to have 
the proper number of particles pass a given point per 
revolution of the wheel the particles should be most. evenly 
spaced with absolute verification. 

It would hardly be reasonable for one to doubt that the 
scientifically trained mind would find any trouble in the 
burning of the wheel. At best this is such a simple 
process that it could be determined with a footnote. As 
to whether or not the wheel should be made under the 
silicate, vlucanite, or elastic process might be determined 
as to whether or not the numerator of an equation were 
divisible by the cube root of the denominator. It is 
very easy to have things agree mathematically and 
mechanically. 

Mr. Jacobs has struck a responsive chord in me in his 
suggestion that some scientifically trained engineer pause 
in his daily toil in other lines of endeavor to reduce the 
art of grinding to an exact science. Grinding has ceased 
to be a Juxury and is now a necessity, and just such a 


superman is needed, 
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How convenient it will be before proceeding to grind, 
in this grinding millennium, to glance at a chart and 
ascertain most positively that the wheel that you desire 
is tabulated in a workmanlike manner. For example, 


having the aforementioned data represented by 3) i = 


y’*, and wishing to know the proper wheel to use for 
grinding Lipowitz’s Bismuth Alloy, you glance at the 
table and find, letting XY equal the wheel and solving for 


\V, that 
CC x + a4 4 a ale ) -z i x 
. y* ial 


a* 


It will be such a pleasure for a customer to get the 
exact wheel he wants—just like having a preseription 
filled at a drug store. Rosin Durr. 

Worcester, Mass. 


as 


Roll-Grip Mandrel 


Referring to Donald A. Hampson’s “Arbor for Ma- 
chining Rollers,” page 244, the writer has seen used a 
large number of similar mandrels on small interchange- 
able automobile parts. These mandrels, known as “roll- 
grip mandrels,” were made of tool steel with the grip end 
hardened, or of machine steel carbonized and hardened, 
then ground to the size of the reamed hole in the piece 
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ROLL-GRIP MANDREL 


to be turned, less about 0.0005 in. The shape of the 
groove for the roll is preferable to that described by Mr. 
Hampson, as the roll can be laid on the groove more 
easily when putting on the work. The shank is tapered 
to fit the head spindle of the lathe, as work can be re- 
moved more quickly than when on centers. Do not forget 
the hole in the rollers for the tool cribman’s sake. 
Mineville, N. Y. Cnartes F. Hunter. 


# 
Young Men of Today--Criticism 


From reading Mr. Brophy’s article on page 269, it 
would seem that some inducement should be offered shop 
apprentices. 

In most plants it is customary to give a boy a certain 
wage the first year, a small increase for the second year, 
and another for the third year. The amount is usually 
small, and a boy is expected to be able to pay his board, 
buy his clothes, and also purchase a fine lot of small 
tools, which in themselves are quite an expense. Most 
boys who learn a trade are of the poorer class, and their 
parents in a great many cases cannot afford to support 
them entirely, but need about all the boy gets, irrespec- 
tive of the inducements held out by the manufacturer. 
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When a boy arrives at the age when he wishes to learn 
a trade, he should be placed in a position where it is 
up to him to make good. As an example, we will say 
that for the first period or year he receives $1 a day: 
for the second year, $1.25; and for the third year, $1.50 
a day. In most shops that is about the wage rate. No 
matter if one boy is far better than another, he receives 
the same pay as the other fellow gets, and no more. 

Now suppose we put in a little efficiency clause in 
this contract, something like this: “If the apprentice 
shows good workmanship, strict attention to his work, 
speed and all the good points that go to make up effi- 
ciency, as a reward for this he will receive as a premium 
a wage increase equal to the amount that would ordinarily 
be given him in the next period mentioned in his con- 
tract. This amount is to continue unless, at the expira- 
tion of the period, he has shown ability satisfactory to 
the company, when he is to be given another increase 
that will equal that of the period next succeeding.” This 
clause will inspire an apprentice and give him some en- 
couragement. 

In some shops after the first six months 10 per cent. 
of the wages is withheld by the company and given to 
the apprentice when he has finished his contract. This 
is a good idea, as it partly insures the company of his 
services to the end of his contract and also to some extent 
prevents a boy from getting a swelled head. 

Inducements along the foregoing lines will tend to 
make more and better apprentices, A. FE. Honanay. 
Naugatuck, Conn. 


In Mr. Brophiy’s article on page 269, des riptive of 
the young men of today, he savs, “To sum up the situa- 
tion, it almost seems that these voung men are lacking 
in just ordinary commonsense,” and asks, “Is it possible 
that too much book education is destroying the thinking 
power of our young men and preventing them from un- 
derstanding life as it really is?” He speaks from the 
viewpoint of an emplover who is seeking apprentices. 
The young man who is looking the future square in the 
face might present another view. 

Many of your readers no doubt have heard the fable 
of the three blind men the elephant. 
One touched the elephant’s leg and said, “The elephant 
is like unto a tree.” Another, touched its trunk, 
said, “You are wrong, the elephant is like unto a snake.” 
Then the third, who had touched its tail, exclaimed, “You 
are both wrong: the elephant is like unto a rope.” All 
were wrong, yet each was right from his individual point 


who went to see 


who 


of view. 

No doubt the young man with a reasonable amount 
of commonsense, who for the last few years, up to the time 
that the war in Europe created a demand for mechanics, 
has been obliged to take anything he could get at almost 
any pay, reasons that if he must work for such small pay 
he might better begin now than after spending three or 
four years learning a trade. 

And the slow way in which an apprentice is advanced 
in some shops is very discouraging to those who are am 
hitious. They understand that, being nonproductive, they 
must work for small pay, but are often kept doing the 
same work after they can do just as much of it and 
that just as well as an old hand. 

Eddie’s experience wax a fair example of this. 
to learn the machine trade in a shop where T was work- 


He came 
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ing. He was a bright voung fellow, about 18, tall, clean 
cut and manly. We all liked Eddie just because we 
could not help it. He had been with us about two months, 
and the only machine tool he had been allowed to handle 
was a broom. One Monday we learned that he had taken 
# position in an office for $1 less per week, as he wanted 
to learn something. 

some of us 


used 


pre tty 
WELLS. 


There are who think Eddie 
vood sense, w. J. 


Brooklyn, N. Y. 


I have read with interest Mr. Brophy’s article, “Where 
Are the Good Mechanics 7” and am prompted to put forth 
a few reasons for the conditions he finds. 

To start, is it not probable that the machine shops 
are growing in size and number faster than it is pos 
sible for boys to be trained to fill them ? 

The trouble that is undoubtedly the most exasperating 
to employers is the number of men roaming from one 
shop to another, who do not seem to know anything nt 
all about their trade. | that this condition is 
caused by the good pay that induces men from other 
lines (not mechanics at all) to try to get by. And a 
lot of them do. 

Another factor is the 
tools, and the additions, variations and complications of 
the old ones. There is so much to learn that the bev 
either does not half learn any of it or settles down to 
one machine and sticks to it. Is not this latter where 
All will he specialists except the 


believe 


number of new machines and 


we are going to land? 
exceptional men. 

But the principal reason, after all, is that the men 
in the shops “in the good old days” were trained in the 
shops of still older days, quite a while ago now. They 
were right under the eye and tongue (and often the 
hand) of the “Old Man.” They usually were the sons of 
machinists, had the trade in 
under the direction of a father, an 


their blood and were also 
uncle ora brothe: 
or all three More than that, the 


toss was almost always an exceptional man. The boy was 


as well as the Boss. 
not, probably, any more anxious to learn then than now, 
hut he just naturally had it hammered into him. 

Since then conditions have been steadily changing 
“shops” have grown into “plants,” the Old Man has moved 
into the office, and the ho has been turned over, first, 
to the foreman and then to a “system”—or “Depart- 
ment for Handling and Training of Apprentices.” The 
result is really perfectly natural. W. B. Greenies 


Plymouth, Mich. 


Successful Suggestion Plan 


After carefully reading and considering the article 
on page 815, Vol. 44, I am disposed to feel glad that 
1 am not a member of that works force in any capacity 
More ink has more brain 
caused by the question of suggestion systems than the 
total results warrant; the failure of most. It 
would seem that the system described would likely prove 
to be a success at the expense of normal routine. Thy 
implied penalty to the foreman who failed to send 
forward his weekly list of suggestions is one bad feature : 
the incentive to forward whether valid 
or not. for fear of trouble is another 


been used and fay has been 


hence 


put something, 
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Suggestion systems are well enough in their way and 
the object sought is good. The fact that as long as 
the world lasts improvements will be made, makes 
desirable some scheme of eliciting criticism and obtain- 
ing first-hand grumbles. At the same time, to put a 
system of suggestions in a prominent place and enforce 
a weekly return even though nothing has suggested itself, 
is novel but unpleasant. 

Some men with a faculty for finding trivial faults 
are practically worthless otherwise. Others, without this 
sense, are hard workers and overcome troubles without 
effort. In effect, the svstem outlined seems to be de- 
signed to favor the simply ingenious mechanic at the 
expense of the man who sticks close to his job and has 
no time for hunting trouble. The scheme seems to have 
a distinct flavor of favoring ingenuity at the expense 
of output, 

In one of the instances cited—that of the boy mail 
carrier—the youth probably neglected his primary fune- 
tion in going from point to point in order to alight on 
what are admittedly minor matters after all. 

We are told that a single suggestion saved $6,700 in 
a year, and gather by inference that the reward was a 
gold watch, We are not informed just what all the 
suggestions in any one year are worth. The point at 
issue in common fairness is this: The employee must 
be altruistic indeed who saves a concern $6,700 multiplied 
by a term of years and feels adequately compensated 
by the gift of a watch. For this reason alone the scheme 
is doomed to extinction. It may survive for a while, but 
it is not honest to make a small present in return for 
a large cash saving. The matter for surprise is that, 
taking the facts as related, it has survived at all. 

The firm must be peculiarly fortunate in the matter 
of its labor, and some remarks of the latter on the 
system might throw light on a condition which is 
scarcely credible to anyone having experience with the 
usual type of shop. Another matter is, that wherever 
and whenever a superintendent shows himself favorably 
disposed to any one thing to the exclusion of others, 
it is evident that the short cut to favor may be gained by 
fostering this preference. Again, without such a system 
in vogue, improvements effected. For example: 
Drawing-office designs, tools and fixtures that are the 
work of a smart foreman or tool maker, in a shop not 
employing a system, would not be considered out of the 
otdinary. But given a superintendent with the 
tion bug” and a system in vogue, all these quite usual 


are 


. 


‘sugges- 


matters become statistics in the scheme. 

If a foreman is employed at full pressure, with the 
usual amount of red tape and normal troubles to face, 
the effect of the note demanding suggestions would cause 
most first-class men to explode. There is an implied 
threat about it that make for the interest of 
harmonious working or good management. It is pretty 
certain that whatever be the success of the scheme in a 
manufacturing concern it would never answer in shops re- 


does not 


quiring skilled work. 

The saving clause in the entire system is the persona! 
note. Some years ago, in these columns, I suggested 
exchanging the suggestion box for a live man accessible 
to all and having no specified duties to perform. It 
is unquestionably this factor and not the chasing and 
badgering of employees for suggestions that saves the 
As to the matter of rewards, the writer is 


situation, 


MACHINIST Vol. 45, No. 12 
strongly of the opinion that these should be in cash 
and proportionate to the saving involved. Mean and 
trifling rewards for large savings have been the death 
of most suggestion systems. 

A man who saves $10,000 a vear by a simple suggestion, 
the saving being repeated year after year, should receive 
a royalty as if for a patent. The case is similar to that 
of a foreman paid on tonnage or output who turns out 
a lot of work the first week, and is then offered a lower 
sum. The same thing affects piecework and is a thorn 
in the side of the production problem. It is generally 
realized that to earn too much is to suffer reduction in 
rate, hence earnings are kept just within an estimated 
margin of safety. This also applies to rewards for 
suggestions where $10 is considered adequate payment 
for a $1,000 annual saving. 

If the shop men have confidence either in the integrity 
of the firm or in the reputation and personality of the 
chief, suggestions will be forthcoming. Combine the 
two—belief in the high character of the chief and the 
certainty of adequate payment—and any scheme what- 
made a success. It is confidence that is 
required in the solution of the troubles incident to all 
systems and not a particular method. 

Since the personal element looms so largely in the 
system described it must be this and the accessibility of 
the factory superintendent that should receive the credit. 
Unfortunately this local adjustment cannot without 
egotism be put on paper and could so easily be made to 
appear ridiculous. That suggestions do come forward 
and that the system is not defunct is a tribute to the 
character of the author, who only dimly comprehends 
the actual facts. 

I do not believe in any particular system of sugges- 
tions but in the basis underlying such systems. Where 
both parties are honest in intention and impartial in 
fact, and due credit and reward are given, much may 
Short of the personal element and established 
confidence, which latter has in many been 
forfeited under the present industrial system, any scheme 
failure and its sponsor is bound to 


ever can be 


be done. 
too cases 
is foredoomed to 
he disappointed. 

I do not dispute facts which are outside my knowl- 
edge, and if the suggestion idea can be made successful 
in any guise or under any system whatever, it is some- 
thing to be thankful for. Its application te one’s own 
particular problems and how to evolve some solution 
to suit local needs give one ample food for thought. 

London, England. A. L. Haas. 


— 
* 


A Babbitting Problem 


In the article “A Babbitting Problem,” on page 190, 
the writer seemed to have difficulty in keeping the mid- 
dle of three bearings from pouring too low. This trouble 
would not Mr. Williamson had taken 
into account the action of heat upon metal. The shaft 
hecame heated at the center on the lower side and ex- 
panded, causing a sag at that point. This could have 
been corrected by warming up the shaft evenly to about 
the temperature of the melted babbitt, which would have 
heen better than the method used of reducing the diam- 
eter of the shaft at the center. Preheating the shaft also 
causes the babbitt to flow more smoothly. 

Stockton, Calif. J. ou. 


have occurred if 


HLARRISON. 
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Council of National Defense 


One of the most important sections in the recently 
passed Army Appropriation Act is the one providing for 
the establishment of a United States Council of National 
The following quotation comprises the first 


Defense. 
three paragraphs of this section: 

That a Council of National Defense is hereby established, 
for the cotrdination of industries and resources for the na- 
tional security and welfare, to consist of the Secretary of 
War, the Secretary of the Navy, the Secretary of the In- 
terior, the Secretary of Agriculture, the Secretary of Com- 
merce, and the Secretary of Labor. 

That the Council of National Defense shall 
the President, and the President shall appoint, 
commission, consisting of not more than seven 
of whom shall have special knowledge of some 


public utility, or the development of some natural 
the opinion of 


nominate to 
an advisory 
persons, each 
industry, 
resource, 
the 


or be otherwise specially qualified, in 

council, for the performance of the duties hereinafter pro- 
vided. The members of the advisory commission shall serve 
without compensation, but shall be allowed actual expenses 


of travel and subsistence when attending meetings of the com- 
mission or engaged in investigations pertaining to its activ- 
ities. The advisory shall hold such meetings as 
shall be called by provided by the rules 


commission 
the council or be 


and regulations adopted by the council for the conduct of its 
work. 
That it shall be the duty of the Council of National De- 


investigations and make recom- 
the heads of executive 
railroads with reference to 
render 


fense to supervise and direct 
the President and 
partments as to the location of 
the frontier of the United States so as to 
expeditious concentration of troops and supplies to points of 


mendations to de- 


possible 


defense; the codédrdination of military, industrial and com- 
mercial purposes in the location of extensive highways and 
branch lines of railroads; the utilization of waterways; the 
mobilization of military and naval resources for defense; the 


materials es- 
the 


increase of domestic production of articles and 
sential to the support of armies and of the people during 
interruption of foreign commerce; the development of seago- 
ing transportation; data as to amounts, location, method and 
means of production, and availability of military supplies; the 
giving of information to producers and manufacturers as to 
the class of supplies needed by the military and other serv- 
Government, the requirements relating thereto, 
relations which will render possible in 
concentration and utilization of 


ices of the 
and the creation of 
time of the immediate 
the resources of the Nation. 

That the Council of National Defense shall adopt rules and 


need 


regulations for the conduct of its work, which rules and 
regulations shall be subject to the approval of the President 
and shall provide for the work of the advisory commission 


to the end that the special knowledge of such commission may 


be developed by suitable investigation, research and inquiry 
and made available in conference and report for the use of 
the council: and the council may organize subordinate bodies 


for its assistance in special investigations, either by the em- 
ployment of experts or by the creation of committees of spe- 
cially qualified persons to serve without compensation, but to 


direct the investigations of experts so employed 

Thus the Council of National Defense is to be composed 
Working with 
the council will be a civilian advisory commission of seven 


of six members of the President’s Cabinet. 


men, each of whom must have “special knowledge of some 
utility, or the development of 
These requirements make the predic- 


industry, public some 
natural resource.” 
tion safe that at least a part of the members of this com- 
mission will be engineers. Thus comes another recogni- 
tion of the place and importance of engineers in our 


An impartial review of the facts shows that 


national life. 
there have been more of these recognitions during the last 
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three vears than ever before in the history of the United 
States. It is probable that at least one member of this 
advisory commission will also be a member of the existing 
Naval Consulting Board. He will be the connecting link 
between the work already done for industrial preparedness 
and the work that will be undertaken by the Council of 
National Defense. 

A part of the duties placed upon the Naval Consulting 
Board will be the establishment and operation of the 
experimental and research laboratory authorized by Con- 
gress in the Naval Appropriation Act. It is expected that 
at this laboratory the specifications and manufacturing 
requirements of all American munitions of war will be 
brought under survey and studied with the purpose of 
making them as complete and practicable as possible for 
mass production. This part of the work of the Consulting 
Board will of course affect the Army, for not only will 
naval munitions be studied, but those intended for th 
land forces as well, 

Should the 
within a few years, the benefits from the activities of th 
Naval Consulting Board the of National 
Defense will be so tremendous as to pile upan incalculable 
debt of gratitude on the part of American citizens, It is 
20,000 industrial 


emergency of war come to this country 


and Couneil 


no small achievement to inventory 
plants in this country as a civilian enterprise and without 
the legal authority of Congress. Yet 


It is no small thing to arouse the interest 


this has been su 
cessfully done. 
of the country in the industrial side of national defens« 
this th 
providing of ample funds for a beginning of its work, the 
appropriation of over $600,000,000 for the Army and 


so as to bring about the creation of council, 


Navy for the fiscal year 1917, and to give the promise of 
i condition of adequate preparedness in the United States 
within a period of two vears. 

It is strictly within the bounds of truth to say that this 


great work could not have been accomplished except 


through the activities of engineers and manufacturers, the 


men who have given unstintinely of their efforts and 
powers To the Naval Consulting Board. 
x 
Standard Munitions of War 
Last week a part of these columns was devoted to 


comment on the Army, Navy and Fortifications Appropri- 
ation Bills. pointing out items to cover the cost of pro- 


curing artillery, arms and ammunition. The equipment 


specified in these provisions must be supplied by the 
machine shops of the United States. 
There is good reason to believe that some work of 


be done before our 
News 


Kren h 


standardization for manufacture may 
shops are called upon to produce these munitions. 
from France brings the information that the 
Government has done a great deal since the war started 
to reduce the number of items in its military equipment 
and standardize those that have been retained. A num 
her of sizes of field guns have been abandoned as regards 
and those that have been kept have 


new manufacture, 
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been standardized in regard to details and methods of 
production, so far as this is possible under war conditions. 
It is stated that the celebrated French 75-mm., field gun 
is arranged so that each barrel has three lives, . When 
the barrel first goes to the battlefield, it is of the proper 
size to take the regulation 75-mm. shell. After it has 
been worn and eroded so that its accuracy is lost, the 
barrel goes back to the arsenal and is rebored to take 
an $3-mm. shell. After it becomes worn from this size, 
it is returned to the arsenal a second time, is bored to 
take 90-mm. shells and then sent back to the battlefield 
for its third period of service. This procedure bears the 
stamp of practicability from a manufacturing viewpoint. 

It is possible that something may be done with our 
own munitions to reduce the number of sizes and kinds 
and arrange for the maximum use of those parts that can 
he salved from the battlefield. But it appears that there 
is a larger field for standardization even than the bring- 
ing about of uniformity for manufacture. 

Would there not all, if 
the countries of the Western Hemisphere should agree 
to standardize their military equipment? Would there 
not be an immediate increase in the potential strength 
of each, if the armies of Argentina, Chile, Brazil, Mexico, 
the United States and perhaps Canada should be armed 
with the same rifle, equipped with the same machine 
vun, proyided with batteries of the same field artillery, 


be enormous advantages to 


supplied with siege trains of the same howitzers, and in 
fact all the way down the line be given identical equip- 
rent, except as this would need to be modified ly climate 
and other natural conditions? The United States would 
he the greatest source of supply for this material. All 
the military devices and military secrets as regards equip- 
ment should be shared by all the countries entering the 
agreement. This indeed would be the greatest achieve- 
ment in standardization of machine-shop products that 
the world has ever known, 

Ix not this project one of the first that might properly 
he taken up by the soon to be constituted United States 
Council of National Defense ? 


— 
~ 


Importance of Organization in 
Producing Large Shells 


The first comprehensive article on the manufacture of 
a large-size explosive shell (12-in.) is contained in this 
issue. Several Machinist 
showed the complete manufacture of the 12-in, Russian 
shrapnel shell. These two are the largest shells that 
have been made in any quantity in the United States 
for the belligerent nations of Europe. A small number 
of 15-in. high-explosive shells have been produced. How- 
ever, the quantity has not been great, and the methods 
of production have been essentially the same as those 
followed on the 12-in. 

The problem of producing shells of this size differs in 
several essential features from that encountered on the 
On the small shells special tools, devices 
and methods The sub- 
division of operations and their sequence must be care- 
fully studied in order to obtain maximum production in 
minimum time; that is, the manufacturing methods must 
out with detai! can 


months the American 


avo 


smaller sizes. 


are of extreme importance. 


be worked extreme before success 


he obtained, even although there may exist an excellent 
manufacturing organization, 
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The most important difference to be noted when we 
attack the problem of the larger shells centers around 
this very feature of organization. The pieces are so 
much larger in the case of the big shells, so much more 
expensive per unit, transportation is so much more diffi- 
cult and important, and the nature of the work is such 
that special devices and machine tools lack the scope 
of application that they have in the the 
smaller sizes; so organization looms up as the dominating 
feature. It is perhaps not untrue to savy that in the 
case of the small shells manufacturing equipment and 
methods come first and organization second, while in 
first and 


cases of 


the case of the large shells organization | is 
equipment and methods second, 

It must not be thought that an attempt is being made 
to minimize the importance of equipment in the manu- 
facture of the large shells. But owing to the very nature 
of the work and the comparatively small sizes of the 
—a few thousand only—special machines, fixtures 
and utilized in the way that they are 
applied to the smaller sizes. Thus, as shown by the 
article in this issue, the manufacture of the 12-in. shell 
is just a first-class machine-shop job worked out largely 
on standard machine the maximum 
result from such methods and equipment, there must 
exist efficient shop organization, ‘The so-called prepara- 
tion work—the supply of tools, machining instructions 
ind material—must be attended to with the utmost care 
and must be continually supervised. There is a lack 
of that automatic feature that prevails in the manufac- 
ture of the smaller shells, where a great deal of special, 
automatic or machinery, — is 

In that case the regular run of work gains 


orders 


tools cannot be 


tools. To vain 


perhaps semi-automatic 
emploved. 
its OWN momentum and assists the organization in keep- 
ing things going. Not so with the larger shells. There, 
supervision at all places and at all times must be minute 
and detailed, if the expected results are to be obtained. 


oo 
ove 


Machine-Shop Signs 


“Put a sign on your shop lest others fail to find you” 
seems to be as true as the saying, “Blow your own horn 
lest it be not 

Many machine shops do not display signs, not even 
the firm name, and thereby lose the opportunity to tell 
the public what is being manufactured. It is equally 
that factories other than machine shops fail to 
display legends or tokens on their buildings indicating 
the firm name and the products, but machine shops in 


blown.” 


true 


particular seem to be especially modest in this regard. 

Professor Sweet has pointed the way in this matter, 
as he has in so many other things. On the roof of his 
shop in Syracuse, one of the first Straight-Line engines 
is mounted so that it shows plainly above the cornice. 
Below is a sign on which the name of the firm is painted 
in large letters. 

Why should not every machine shop display prom- 
inently on its most important building the name of the 
company and something to indicate the nature of its 
In these days of general travel thousands would 


output ? 
They would serve as guiding 


see such signs every year. 
marks for the visitor who purposes to make his first call 
and as landmarks for those who know the vicinity well. 
They would be another part of that desirable publicity 
that consists in “saying what is so.” 
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Shop Equipment News 


a 





BT 


Double Back-Geared ol 0.40 to 0.50 per cent. carbon ste 1. The Lops ot the 
Engine Lathe lathe beds are chilled to a depth of about ve in. below 


the bottom of the V's, which vives a degree of hardness 

The machine shown is the 20-in. size made by the that insures perfect alignment of the bed. All the cast 
Chard Lathe Co., Newcastle, Ind. This firm also builds ings used are pickled and sandblasted before machining. 
The crossfeed and compound rest are 

















provided with large graduated col 

lars reading to 0.001 in. and the 

figures are large, distinct and easily 

read. The dovetail on the carriage is 

inverted in order to vive vreater 

strength. The carriage has shear wip 

ers and an oiling device integral with 

My) it. The apron has a double bearing 

for all studs, obtained by means of a 

double-plate type of construction. All 

bearings in the back plate are oiled 

from one hole in the top of the car 

riage, and there are no gears running 

on fixed studs. Particular attention 

is called to the fact that handles on 

the handwheel on the apron and the 

crossfeed crank revolve on fixed studs, 

so that an operator can take a firm 

hold without the handle slipping in 

c 4 his hand. Provision is made to 

RPOUBLE BACK-GEARED 20-IN. ENGINE LATHE t tl ft] | l l 

; reven le springing the be ; 

Swing over V's, 20% in.; swing over carriage, 13% in.; distance between cen- ; ' =~ . oa heen 

ters (7-ft. bed), 284 in.; travel of tailstock spindle, 9 in.; diameter of tailstock the legs are bolted in place. Che tail 
spindle, 2% in.; centers bored for No. 4 Morse taper shanks; front-spindle bear- ; 

ing, 35%x5% in.; rear-spindle bearing, 2%x3% in.; hole through spindle, 1," stock Ix graduated to provide lor set 

in.; diameter of spindle nose, 2% in. with 5-piteh U.S.S. threads; cone-pulley eos : ; 

diameters, 14, 11% and 9% in.; width of belt, 4 in.; first back-gear ratio, 3.38 to ting over for taper turning. In the size 

y 1; second back-gear ratio, 11.75 to 1; countershaft driving pulleys, 14x44 in.; of lathe sl] the wdlestal leo ler 

countershaft speeds, both forward, 160 and 200 r.p.m.; countershaft speeds forward Btne Shown, le pedestt leg under 

and reverse, 200 and 325 r.p.m.; number of thread and feed changes, 28 the headstock contains a reservoir 


range of threads, 3 to 42; range of feeds, 0.009 to 0.133; number of speed changes, 
18; steadyrest takes 6% in. in diameter; follow rest takes 3 in. in diameter; takes rovided wit] . -r 

: Pas 2 . Ae ._— ith two strainers ) : \ 
tool %x1l% in.; compound rest travels 4% in.; lead screw has 4 threads per pre » strainer lor remo 
inch; taper-attachment taper per foot, 3% in.; taper attachment will turn at ine chips and dirt from whateve 
one setting, 23 in.: weight, about 3,900 Ib 5 


liquid is used. A pump, however, is 
a similar lathe in the 16- and 18-in. sizes, though only furnished only on special order, A steel chip and drip 
the size shown has pedestal legs and pan. All thes pan gives additional convenience and reduces fire risk. 


machines are built regularly with three-step cones and 
double back gears, or can be furnished with four-step Plaim Grinder 


cones and single back gears: and they are built with 
The design of plain erimader show has been recently 


quick-change and semi-quick change gear boxes. A taper 


attachment is supplied when required, as well as a com vdded to the products of the Ott Grinder Co., Chicago, 


pound turret tool block and in addition front and rear Hl. It is considered especially adapted for the production 
tool blocks. of small duplicate straight or taper evlindrical parts 
All parts are made interchangeable, and new parts requiring close limits. 
may be had at any time with the assurance that they The wheel spindle is of hardened steel ground and 
will fit without the necessity of handwork. The spindle lapped. The bronze bearmgs are made adjustable and 
hearings are lined with an alloy composed of 86 per cent. are provided for lubrication through self-feeding oilers. 
tin, 7 per cent. antimony and 7 per cent. copper. The The automatic crossfeed can be set to feed at either or 
spindle is made of steel that analyzes as follows oth ends of the table reverse. It is automatically thrown 
0.45 to 0.55 per cent. carbon; 0.50 to 0.60 per cent. out when work is ground to siz The table drive ts 
manganese; 0.05 per cent. phosphorus ; 0.035 per cent. through a worm and wormwheel The automatic travel 
sulphur and 0.20 per cent. silicon. The spindles are is controlled by quickly adjustable dogs sliding on the 
machined from forgings hammered down from 6-in. rack. The table handwhee! is disconnected during power 


billets. After being forged, the steel is annealed, then travel of the table. The reversing mechanism is noncen 
reheated to from 1,525 to 1,550 deg. F. and quenched — tering. The swivel table turns on a large central stud that 
in water. After this they are re-annealed at a temper- is hardened and ground. [Tt is clamped on 
ature of from 1.225 to 1.250 deg. I. The rie ks are made The headstock is arranged 1a} motiy clara 


hoth ends. 


land live-center 
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drive through a single pulley. It slides on V and flat 
Ways and is fastened by a hook-bolt: the footstock slides 
ond is fastened in a similar way. 

For wet grinding, an ample water-supply is provided. 
‘The tank is cast in the bed and equipped with a settling 


pan that is arranged to be easily removed for cleaning. 

















PLAIN CYLINDRICAL GRINDER 
table graduated to grind tapers up to 3 in. per ft.; 
swivel table graduated to angle of 15 deg.; four work speeds 
ranging from 130 to 390 r.p.m.; grinding-wheel spindle pulley, 
1 in. in diameter for 2%%-in. belt; wheel guard will take wheels 


Swivel 


10 in. in diameter up to 2-in. face; two wheel speeds, 2,250 
and 3,200 r.p.m.; four table traverse speeds ranging from 34 
in. to 120 in. per min.; automatic crossfeed, minimum reduc- 


tion, 0.0002 in.; automatic crossfeed, maximum reduction, 0.004 
in.; power required, about 3 hp.; floor space, 31x68 in.; net 
weight, 1,500 Ib 

The universal backrest has both vertical and horizontal 


rrovement and is provided with adjustable set collars. 


Surface-Combustion Annealing 
Furmace for Rifle Parts 
The type of annealing furnace shown was designed and 
built by Island City, 
for the immediate duty of annealing rifle parts. 
The firme that 
made to Insprrate all the air necessary for complete com- 


the Surface Combustion Co., Long 


such gas under pressure 1s 


system Is 


bustion, automatically maintaining constant mixture pro- 
portions and all blowers and au 
piping. It is a one-pipe system, capable of accurate con 


eliminating motors, 


trol from a central pulpit. A mixture of water and coal 
vas is used 

The work is placed in the cold furnace and the fuel is 
full until the 
temperature. The time it takes to reach this temperature 


varies with the weight of the charge. t0.000-lb. 


turned on furnace has reached the correct 


For a 


harge it takes about 5 hr. After the temperature has 
heen reached, it is held for 4+ hr. to allow the heat to 
penetrate the work. After this 4-hr. interval the fuel is 
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turned off, and the furnace is allowed to cool slowly, the 
work not being taken out until a temperature of 400 or 
500 deg. F. has been reached. 

The furnace is of the type known as the car-bottom. 
A flat car, with a firebrick top, serves as the bottom of the 
furnace when in place. This car effects a seal with the 
furnace walls by means of a sand seal. 
in each furnace, meeting at the center. 
two doors which, when closed, rest on top of the ears, the 
latter extending out beyond the furnace walls about 6 in. 
The cars ride on rails that run right through each furnace 
and project about 20 ft. beyond in both directions. ‘The 
The doors are operated by 


Two cars are used 
Each furnace has 


cars are handled by winches. 
air hoists. 

The furnaces are of heavy rail buck-stave type, with 
The firebrick lining is backed up by 
Heavy tie-rods tie the buek staves 
To prevent leakage of cold 


red brick outside. 
cork-brick insulation. 
both across and end to end. 
air, in giving an oxidizing atmosphere and lowering the 
furnace efficiency, a furnace back pressure is earried, the 
flue openings being adjusted to a size to get this condition. 
As in all surface-combustion work, the furnaces are so 
designed as to develop and utilize the maximum possible 
amount of radiant heat. The flues are arranged so as to 
distribute the hot gases uniformly and to release them at 





SURFACE-COMBUSTION ANNEALING FURNACE 


Length, 20 ft.; width, 12 ft.; height, 9 ft.; capacity, 20,000- to 
40,000-Ib. charges of work 
the lowest possible temperature. Each furnace is 


equipped with 20 0 surface-combustion high-pressure 
burners. 

The furnace is controlled from a central control point 
hy a single valve that regulates the pressure. By raising or 
the increased or 
decreased, thereby raising or lowering the temperature. 
\ll pyrometer readings are also taken at this point from 


Four couples 


owerlng pressure the gas supply is 


a multiple-point indicating instrument. 
located in each furnace, one in the center on each side 
of each car. A 
to 
called for. 


are 


amount of a man’s time is 


to the 


very small 


required hold the furnace exact temperature 
| | 


= 


Hland Screw Machine 


\s shown by the illustration, this machine is fitted 


with a plain three-step cone of large diameter and face. 
It will be noticed also that a guard is provided for the 
cone in the form of a well entirely covering the lower half 
the cone, 


of which also provides bearing rigidity. 
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The headstock is cast solid with the bed. The cutoff is 
large with gibbed bearings. The handwheel for adjusting 
the position of the cutoff is provided with a large diameter 
dial with adjustable clips, so that the different shoulder 
lengths can be accurately duplicated. The turret slide 
and saddle unit is provided with a supplementary base and 
taper gibs for vertical and horizontal adjustment. 

The slide is operated by turnstile and rack and pinion 
and the turret is automatically indexed by the backward 

















TURRET HAND SCREW MACHINE 


Bar-stock capacity through automatic chuck, 1 in.; swine 
over bed, 13% in.; swing over cutoff, 6 in.; cutoff travel, cross 
feed, in.; cutoff travel, longitudinal, 9 in.; diameter of 
holes in turret, 1% in.; center of holes in turret to top of 
slide, 2, in.; diameter of hexagon across flats, 7% in.; great- 
est distance end of spindle to turret, 15 in.; hole in spindle, 
14, in.; thread of nose, 3%-in. diameter by 8 pitch: width of 
drive belt, 2% in.; friction pulleys on countershaft, 10x4% in-.; 
speed of countershaft for steel, 230 r.p.m.; speed of counter- 
shaft for brass, 560 r.p.m.; weight, 1,375 Ib. 


5% 


movement of the slide. It is held firmly in its seat by a 
large steel stud upon which it This stud is 
tapered and provides adjustment for taking up wear and 
is so bored that long stock can pass through the turret, 
stiff tools. 


revolves. 


thus permitting the advantageous use of short, 
The lock bolt is of large diameter. 
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pilot end, and is so constructed that the overhang or 
either bar chuck or casting chuck is reduced to a mini- 
mum. Adjusting collars with hardened and = ground 
thrust washers are provided for taking up end thrust. 

The automatic ehuck and bar feed, operated hy the long 
lever at the left of the machine, grips the bar instantly 
and releases it completely. One movement by the operator 
serves to open the chuck and feed the bar without stopping 
the machine. 
automatically, compensates for slightly varying diameter 
of stock. 

Collets can be changed quickly hy unscrewing collet 
hood. Collets and collet hood are hardened and then 
ground, to insure accuracy. Chucks or fixtures for extra 


size pieces can readily be attached to spindle nose in place 


A stepped wedge, operating the fingers 


of collet hood. 

The oil pump is driven by a separate belt directly from 
a pulley on the countershaft and operates equally well in 
either direction. It delivers an ample supply of oil, 
distributed by means of an adjustable pipe. A partition 
in the reservoir prevents the possibility of sediment ente) 
ing the pump. 

The machine depr ted is a recent product of the Steno 
type Co., Indianapolis, Ind. 


Cone-Head, Back-Geared Lathe 


The lathe shown is made by the Hollingworth Machine 
The 
hed is wide, deep, well webbed and very heavy. Tt has 
three large V's and one flat way in front, thereby per 
mitting the making of the crossbridge of the carriage 
The pads for the lead screw and feed rod 
planed to fit each other, 
The headstock 


or chatter. 


Tool Co., Covington, Ky., and is known as style H. 


extra strong. 
brackets 
assuring true and permanent alignment. 
prevent vibration 


are 2 rooved and 


is massive and braced to 


four-step cones are regularly furnished with single back 
Double back gears are supplied on order only. 


rears, 
The spindle is made of Sper ial crucible steel and Is 


accurately ground. Spindle boxes are of phosphor 





It operates vertically, locking into 
hardened and ground steel turret bush- 
ings, and is provided with a taper 
end working into a taper hole in the 
bushings so that the turret is locked 
firmly in position. This po- 
sition is at the front the 
slide, almost directly under the tool. 
The tool holes in the turret are bored 


lo« king 
end of 


















in the machine itself after assem- 

bling, to insure that the holes line up 

with the spindle. Six stops are pro- 

vided, one for each face of the turret, 

and when set they operate automatical- 

ly for each position of the turret. They 

are threaded for their full length and aed a. 

each one is provided with a binder for —_- 

clamping it into position when set. The CONE-HEAD. BACK-GEARED 18-IN. LATHE 

spindle is a high-carbon steel forging, Swing over shears, 19 in.; swing over carriage, 12 in.; length between centers, 
. i7e The ~rincs are die 6 ft.; bed, 30 in.; front-spindle bearing, 2%x5 _in.; rear-spindle bearing, 2x 

ground to size. Ph be aries are lie ‘ in.; hole through spindle, 1 in.:; spindle nose, 2,7) in. in diameter, 4 chreada, U S.8.; 

“ ‘ yor 2 eiti . } headstock cone, four steps, for 3%-in. belt; back-gear ratio, 7% to 1; tail spin 

cast from a special compo ition habbitt. dle, 1})}-in. diameter and &8'%-in. travel: spindle speeds, 9 to 468 r.p.m.; threads 

Sight-feed oilers are provided for lu- cut, including 11%, two to twenty-six; length of carriage bearing on shears 
° . ° : rn . 22% in.; size of tools, {}x1% in steadyrest takes 5%-in. diameter; countershaft 

bricating spindle bearings. Ihe spin- pulleys, 12x4 in.; countershaft speeds, 175 and 225 r.p.m weight, &-ft hed 

: 2.550 Ilb.: skidded, 2,750 Ib.: boxed, 81 cu.ft.; extra taper attachment turns tapers 


dle nose is threaded and provided with 


up to 19 deg., or 


n. per ft. by 20 in. in length 
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bronze, and anti-friction thrust bearings are provided, 
with nut for wear adjustment. The tailstock has a 
curved front, allowing the compound rest to be used 
at vight angles to the slide. It also has the usual 
set-over arrangement for tapers. The carriage is large 
It has both longitudinal and cross 


and securely gibbed. 
micrometer 


and the 
The compound rest has wide bearing sur- 


power feeds, cross-feed screw has 
adjustment. 
faces and is fitted with taper gibs requiring only one 
screw for adjustment. The compound-rest swivel is 
vraduated in degrees, so as to be quickly adjusted to 
any angle. The screw also has micrometer adjustment. 

The apron is tongued and grooved into the carriage, 
“» as to avoid the strain being taken by screws. Both 
longitudinal and reversible from the 
apron, and both are friction driven and easily thrown 
in or out. The feeds are taken from the spindle with 
either belt or gears, making the range considerable. The 
countershaft has friction pulleys, very easily 
operated. The lead feed rod and all 


pinions are cut from high-grade steel; all gearing is cut 


cross feeds are 


double 

screw, racks and 
from the solid; all spindles, studs and the like are 
finished and ground to a bearing, and all sliding surfaces 
ure scraped to a bearing. The regular equipment in- 
cludes compound rest, double friction countershaft, large 
and small faceplates, steadyrest, follow rest, change gears 
and wrenches. Extra equipment such as taper attach- 
ment, turrets, chucks and the like are furnished on order 
at extra cost. 


Imserted-Tooth Metal Saw 


The inserted-tooth form of metal saw illustrated repre- 
sents a late development of the Simonds Manufacturing 
(‘o., Fitchburg, Mass. 

The teeth are made of high-carbon, heat-treated steel, 
flattened without hammering, and the saw is designed to 
lit any type of arbor-driven machine. 

The projection on the front of the tooth holds the bot- 
tom of the tooth firmly on the plate so that it cannot work 

















INSERTED-TOOTH METAL SAW 


up or down. This projection is also intended to make 
it unnecessary to drive the wedge back of the tooth hard 


enough to disturb or destroy the plate. 
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The oval teeth are slightly higher than the square teeth, 
in front of which they cut a channel. Thus the chip is 
broken into three pieces, so that it clears and comes out 
freely. Therefore the material will not become welded 
on the face of the tooth and on the side of the saw. 


Hand Surtaco Grinder 


The immediate duty for which the machine shown was 
designed is the grinding and finishing of flat surfaces on 
punches, dies and other machined parts where the finished 
surfaces are required to be flat and true. 

The spindle is carried in a vertical slide and is operated 
by a handwheel having graduations of 0.001 in. It is 
provided for “take up” ‘of wear. 

The platen has two movements, fongitudinal and tra- 
verse, the latter feed being by handwheel, with gradua- 

















HAND SURFACE GRINDER 


Size of platen, 15x5 in.; traverse of platen, 8 in.; vertical 
adjustment, 7 in.; maximum distance between wheel and 
platen, 6 in.; minimum distance between wheel and platen, 


0; size of wheel, 6x%™% in.; crossfeed, 6 in.; weight, with coun- 
tershaft, 435 Ib. 
tions of 0.001 in., in the same manner as the vertical feed. 
Longitudinal movement of the platen is by means of a 
hand lever so proportioned as to give a quick and accurate 
movement to the work. Provision is made whereby large 
bearing surfaces are given to both movements. These 
surfaces are fitted with gibs to take up wear. 

The machine described is a recent product of the New 
Jersey Machinery Exchange, Newark, N. J. 

& 
Abrasive-Band Grinder 


It will be seen that the frame -of the surface endless- 
belt type of grinder shown is a rigidly b:aced casting, 
of which the table is machine scraped. The mainshaft is 
lubricated by means of grease cups. The abrasive bands 
are jointless and are drawn over the table by the main 
driving pulley. A band tension pulley takes up all slack. 
Quadrants for adjusting the pulley centers, to allow for 
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unequal stretch of the bands, are provided, and a gradu- 
ated adjustable rest is designed to eliminate the necessity 
for a skillful operator in grinding work accurately at any 
angle. 

A flanged pulley on the mainshaft is driven by a sepa- 
rate countershaft. 

As all the driving parts are below the surface of the 
table, the size of work to which it can be applied is unlim- 
ited, so far as the application of the machine is concerned. 




















ABRASIVE-BAND GRINDER 
18x11% in.; band pulleys, 6x9% in.; driving pulley, 
pulley speed, 1,000 r.p.m.; cutting speed, 1,500 ft 
weight, 350 Ib 


Table, 


514xK%2% in.; 
per min.; floor space, 30x19 in.; 

The grinding band can be adjusted laterally while the 
machine is running. This is done by two knurled-head 
ScCTeWS., 

The band may be rapidly put on, adjusted or removed 
without the use of any tools. 

The machine shown was built by the Victor Machine 
C'o.. Albany, N. Y.. for the Selson Engineering Co., New 
York City. 


Hydraulic Briquetting Press 


The illustration shows a new design of hydraulic press 
recently brought out by the Hydraulic Press Manufac- 
turing Co., Mount Gilead, Ohio. 
briquetting metal borings, turnings, etc., so that they 
may be remelted without the loss of valuable ingredients. 
This method prevents oxidation and puts the 
material in a convenient form for handling. 

The briquets are formed by placing the material in a 
floating mold, which is supported by four springs. When 
the pressure is applied from above, the friction of the 
material on the sides of the mold causes it to move down 
over a stationary plunger that projects into the mold 
thus the bottom as 


The press is used for 


also 


from below. Pressure is viven to 
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t~ 


the material, and a 


density 


well as to 
uniform 

After being formed, the briquet is ejected from the 
mold by the pressure of the main ram, the lower plunger 


top of the 
is obtained. 


briquet ol 


having tirst been removed by a simple movement of a 
The briquet then falls through to the 
whence it is removed by a conveyor. 


controlling lever. 
base of the press, 

The press illustrated is provided with a surge tank, the 
base of which is located higher than the main cylinder. 
by a simple movement of the valve lever the plunger 
drops to the material in the mold, and the main cylinder 
is filled with fluid by suction caused by the lowering of 
the ram gravity of the fluid. Thus the 
first stroke initiates the upon the 


as well as by 


of the pump pressure 
































PRESS 


HYDRAULIC 


sizes; 


BRIQUETTING 


Three 1,000, 750 and 300 tons 


capacities, 


material. 
returned by means of the auxiliary ram located at the 
returns the fluid 


After the pressing operation the main ram 1s 
extreme top of the press. This action 
to the surge tank. 


* 
x 


a) 


What Caused the Quebec 
Bridge Disaster ? 

By no means the least remarkable 
connection with the disaster to the great bridge at Quebec 
is the fact that although the disaster was witnessed by 
hundred of the eminent structural 
neers in both Canada and the United States, including 
the expert staff engaged in the erection of the bridge, 
it was not certainly known for 24 hours after the dis- 
aster exactly where was the initial point of failure. 


circumstance in 


over a most eng!- 
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When the first unsatisfactory press dispatches came 
over the wire, telling practically nothing, save that the 
span had collapsed and gone to the bottom of the river, 
the most probable conjecture seemed to be that some- 
thing had gone wrong during the ticklish process of 
mooring the span into exact position and transferring 
it from the scows which brought it to the bridge site 
to the hanger chains. As this was apparently the most 
delicate part of the work, the possibilities of trouble from 
wind or tidal currents or other unforeseen interference 
with making the connections to the cantilever arms 
loomed large in the imagination. These first specula- 
tions were of course swept one side when the news came 
that the span had been actually hung from the lifting 
chains and hoisted some distance when the collapse 
occurred. 

Many engineers, doubtless, then turned their thoughts 
to a consideration of a possible failure of the lateral 
bracing of the span. While every precaution had been 
taken apparently to make sure that the bridge should be 
kept level while the lifting process was going on, it was 
of course possible that one corner might be lifted more 
rapidly than the others, producing a torsional effect on 
the truss. It was conceivable, at least, that such un- 
even hoisting might have gone far enough to throw such 
stresses into the lateral bracing as to cripple some of the 
members and cause the collapse of the entire structure. 
It will be evident that the truss would not have to be 
canted over very far before its enormous weight would 
overload the wind bracing. 

More circumstantial reports from Quebee disposed also 
of this hypothesis. Had the failure occurred in such a 
manner, the great number of expert bridge engineers 
who watched the failure would have promptly identified 
and reported its evident cause. 
failure within the suspended span, from whatever source ; 
and more than this, the span was a piece of bridgework 
of ordinary type, and internal failure was no more likely 
than in any other large truss bridge in which the elements 
had been similarly fabricated. 


The same is true of any 


% 





works at the time of 
Pasadena, Calif., Sept. 


Personals 








of the 
which 


president 
Mass., of 





Allan R. Risteen, for several years connected 
with the engineering and inspection division of 
the Travelers’ Insurance Co., has been appointed 
director of technical research and safety publi- 
cation work. 

Carl N. Richardson has resigned his position as 
foreman of the barrel department of the Reming 
ton Arms and Ammunition Co., Ilion, N. Y., in 
order to become toolro.m foreman of the Cham 


novelty field, and 


buckles, died at his 


Sept. 


the 


Levi J. Gunn, who before he retired “ 1910 was 
Millers 
company 
founders in 1868, died on Sept. 9, aged 86 years. 
Max Rubin, a well-known inventor in the metal 
with ; 
issued letters of patent, covering principally hold- — y» 
ing and fastening devices, such as clasps and 
home in , 
13, after a long illness, 
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The huge lifting chains by which the truss hung sus- 
pended did not fail. They are intact, with the lifting 
girders still attached to their lower ends. The suspended 
span alone is gone. That is the basal fact. The 
swinging chairs on which the span was seated are in- 
tact—barely scratched—but their burden has slipped off 
into the river. 

The place of initial failure, then, is narrowed 
down to the place where the truss rested on the 
girders which hung from the bottom of the lifting 
chains. Study of the drawings of this connection 
shows that the rocker bearing on which the truss rested 
was over + ft. higher than the pin-bearing through the 
girder by which the load was transferred to the chains. 
To hold the girder from rotation, there were plate-and- 
angle connections between the top chord of the girder and 
the short built-hanger link which formed the means of 
attaching the girder to the chains. 

Of course, so long as the span remained absolutely 
level, and absolutely central on the lifting girder, there 
was no tendency to tip or rotate the girder, and no 
strain against the plate-and-angle connection just men- 
tioned. At the moment of the accident something hap- 
pened which upset this condition of perfect central load- 
ing. If the steel casting which supported the south 
upstream corner of the span broke under its load of 
some 1,360 tons, its fracture would have produced the 
loud report with which the disaster began. As _ the 
truss shoe settled down through the broken fragments of 
the casting, it was bound to destroy irrecoverably the 
delicate condition of central loading. It may have kicked 
the supporting girder out from beneath it; it may have 
shoved it far enough to one side so that the unbalanced 
load on the girder would rotate it on its pin and let 
this corner of the truss slide off. In either case the 
wreck of the suspended span would occur as the eye- 
witness account describes it. One corner unsupported 
and only the unsteady swinging chairs under the other 
three, the ponderous span was bound to go to the 
bottom.—Engineering News. 
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Old-Time Tools and Mechanics in 
a New England Shop--I 


By FRANK 





SYNOPSIS Tn stated to he the oldest 
pump-manufacturing plant in the world, located 


what is 


in Connecticut, there are a number of machine 
tools dating back to 1832. 


Some of the lathes have six lead screws of 


or nearly a century 
ago. 
odd pitches, so as to cut threads wh te h could nol 
he easily duplicated, Th is necessitated repairs to 


he sent to the shop where the work was done. 





In an earlier article on the manufacturing plant and 
methods of the W. & B. Douglas Co., Middletown, Conn., 
‘reference was made to some historic tools built at this 


plant nearly a century ago, for the concern dates back 


A. STANLEY 


lucturing processes. At one time or another it has had 


in its employ, either as apprentice boys or journeyman 
pioneer mechanics who later became 


machinists, many 


prominent engineers. 
DESIGN AND CONSTRUCTION 


Karty LATHE 


As most readers are aware, the early engine lathes in 
this country, like those in Europe, were more or less 
modifications of the still earlier woodworking machines. 
The latter, in many cases, consisted of simple headstocks 
and footstocks mounted on sharp V’s made of metal 
turn rested on 


strips secured to wooden beds, which in 


wooden columns or other supports of similar nature. 


The ways were generally very narrow and of insufficient 
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FIG. 1. ENGINE LATHE BUILT ABOUT 1833 


to 1832 and immediately started to construct its own 
manufacturing equipment. Some of these machines are 
still in operation. A number, particularly engine lathes, 


almost continuous 


built about that time, have seen 
service through the 80-odd years intervening and are 


today utilized for certain simple operations in connec- 
tion with the manufacture of pump castings. 

It is purposed in the present article to illustrate some 
of these tools and later to refer to a number of mechanics 
who have been continuously employed in the Douglas 
shops, not for 80 years, but for upward of half a century. 
This is quite a record even for the older generations of 
machinists in New England, where one occasionally knows 
of individuals who have spent the greater portion of a 
long lifetime directly engaged in shopwork. 

The Douglas plant, springing up as it did in the center 
of the early manufacturing district of Connecticut, did 


its part in the developing of machine design and manu 





FIG 





EARLY ENGINE LATHE WITH POWER CROSSFEED 


bearing surface. This construction prevented smooth- 
ness of operation, and the ways were apt to wear quickly 
as compared with later designs, so that such tools after 


f align- 


having been in use for a time were thrown out « 
ment in different directions, assuming that they ever were 
correct. The and erection at 


the time were very crude as compared with those devel- 


methods of construction 
oped in later years as a natural evolution, along with 
the improvement in the design of the tool itself, 

These early machine tools at the Douglas plant incor- 
porated a number of features from the design of wood- 
working machinery and had originally other character- 
istics still more conspicuously allied to the wood-turning 
Many of these details have been superseded by 
with a 


lathe. 

feature after 

machine devoted to the handling of metal parts, 
Figs. 1, illustrate three lathes made by 


company therefore 


one another more in harmony 


this 
years 


2 and 3 


about 1833 and now over 8&3 
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of age. The machine in Fig. 1 is the oldest of the 
sroup, although the others were built shortly after. This 


lathe, like several other old-timers in the plant, was 
originally constructed with a wooden cone pulley for 
the spindle, but this was replaced many years ago by a 
regular iron cone. 

The difficulties attending photographing such macnines, 
where much of the mechanism is suspended below the 
hed and down toward the floor, were such as to make 
it practically impossible to secure entirely adequate 
views showing the entire construction. The different 
views, however, make it quite easy to understand the 
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on the spindle and passing over the spindle pulley near 
the bottom of the machine, this lower pulley being 
mounted on a wormshaft with worm engaging with a 
large gear wheel located on a shaft placed crosswise of 
the lathe, where it is supported in suitable bearing 
brackets mounted upon the inner sides of the legs under 
the head of the lathe. 
Above the wheel 
carriage feed is obtained in either direction by throwing 
a lever at the front, which engages the proper worm. 
The power from the driven shaft below, operating through 
ithe medium of either one of the worms, is carried back 


gear is a second worm, and the 








FIG. 3. OLD LATHE WITH SET OF FEED SCREWS 


method of driving the feed mechanism, besides bringing 
out the principal features of design. 

Fig. 4 is a view of the same machine as in Fig. 3, 
but is taken from a different position, in order to show 
The two 
views combined enable one to follow the general arrange- 


more clearly the mechanism below the bed. 


ment of mechanism from driving cone down to feeding 
apparatus. While this machine was built a little later 
than the one illustrated in Figs. 1 and 2, it is essentially 
the same in design and construction, and the principal 
features of the earlier lathes may therefore be under- 
stood upon examination of Figs. 3 and 4. 


Frep-Screw Drive 


As will be noticed, the carriage was designed to rest 
upon the tops of rounded ways, with a shallow guiding 
surface to prevent twisting, and in the center is a lead 
screw directly under the carriage bridge. This is an 
ideal position for smooth operation, long wear and accu- 
rate results, assuming suitable means could be devised 
for preventing the dropping of chips and dirt into the 
The method of gearing this screw from 
The turn- 


screw and nut. 
the spindle is clearly shown in all the views. 
ing feed is derived from a round belt coming down from 
the grooved pulley at the small end of the driving cone 








FIG. 4. A FACING JOB IN OLD LATHE 

to spur gearing which, by means of a pinion under the 
lathe bed engaging with a rack shown projecting from 
the left-hand end, operates the carriage for the turning 
cut. This gearing is shown in the different views, and 
its general arrangement will be readily understood. 

In the case of the lathe illustrated in Fig. 2 the feed 
gearing is at the front of the head, although in most 
of the instances represented in the Douglas equipment 
this large gear and pinion are at the back of the head 
cut of the way, and a good-sized handwheel is carried 
on the front end of the shaft for hand traverse of the 
carriage. 

Referring again to Fig. 2, this lathe is equipped also 
with power crossfeed, the mechanism being seen at the 
back of the carriage bridge. This is supposed to be 
about the earliest power crossfeeding carriage built in 
this country. It was developed in the Middletown shop 
about 1834 or 1835. It is designed to feed the carriage 
either in or out, the screw being driven from the rear by 
a pair of bevel gears. Either pair is thrown into opera- 
tion by an engaging pinion between the two, this being 
thrown back or forth by the handle extending upward 
above the cross-slide guide. Three of the lead screws 
will be seen standing up against the front of the bed 
in Fig. 3. They are only part of the equipment of lead. 
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screws for each of these old lathes, each screw being’a 
different pitch from the others. 

As many mechanics are aware, it was customary in 
the early days of the machine industry in this country 
to make a good many parts with odd threads and odd 
sizes generally, the belief being that in this manner a 
manufacturer of a certain line of goods retained for an 
indefinite period a practical monopoly of repair and 
replacement work. It was thought that other manufac- 
turers would be unlikely to duplicate such parts as odd 
sizes of screws, odd threads and various pieces whose 
actual proportions could not be readily determined owing 
to some peculiarity in threads, in angle of surface or 
otherwise, 

This condition existed for a long time, and most of 
us have seen more or less of the hold-overs of the practice 
in fairly modern times. The benefits of standardization 
along such lines had not occurred to early machine-shop 
proprietors; and it is quite possible that 100 years or 
even 50 years ago not only would our modern systems of 
standardization have been impossible, but if they could 
have been adopted at all, their influence might have been 
entirely different from what they are at the present time, 
Today we view everything in the metal-products line 
as necessarily made to some common standard and expect 
not only interchangeability throughout the product of 
a given plant, but to a greater or less extent even look 
for interchangeability between one man’s product and 
another’s. This is most commonly seen of course in 
the case of the screw-thread situation, where bolts, nuts 
and screws are gathered from all parts of the country 
and expected to be interchanged more or less freely and 
to enter holes tapped out by miscellaneous taps, also 
gathered from all sources. 

Yet this question of screw threads has not always 
been an easy proposition for the shop determined to 
standardize its work. Even today we have more or less 
difficulty in the attempt to induce progressive manu- 
facturers consistently to adopt certain recommended 
standards tending toward elimination of odd sizes of taps 
and odd sizes of threads. These often vary only a few 
thousandths, but just enough to make a good, snug- 
holding fit impossible unless, through a happy cireum- 
stance, an off-size screw happens to be put into a hole 
made with a tap off size by the same amount. 


IMPORTANCE OF Repatrs Nor RECOGNIZED 


In the early times referred to, the Douglas plant and 
many other of the now well-known New England concerns 
were just getting on their feet, and the proprietors could 
not foresee an unlimited market for their product. 

Recognizing then, as they do today, that repair work 
must always be a more or less important part of the 
entire sum of shop production, they took pains by adopt- 
ing arbitrary standards to secure to their plant the work 
of repairing and replacing their own machine parts as 
required in service. 

The conditions of the times did not impose through 
high speeds and feeds such severe stresses upon machine 


tools and other equipment as is the case in modern indus- 
try. But a general lack of knowledge of the strength of 
materials, less definite information of how to prepare foun- 
dry mixtures and how to select suitable steels, assuming 
such steels were available, all tended to make the life of 
certain machine parts rather limited at the best. This was 
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still more the case in concerns where the uses of machine 
tools were not always in accordance with what was even 
then the best practice. A general acquaintance with shop 
operations was unusual ; and while the so-called all-around 
mechanic was just beginning to come into his own in 
those days, he represented a class few and far between. 
And too often, even in those idealistic bygone times, 
machinery was put into the hands of utterly unskilled 
men for its operation. They were quite as careless as 
some of the thoughtless machine operators now occasion- 
ally found in large establishments working under the 
high pressure imposed by modern manufacturing con- 
ditions. 

One of the most interesting features of the work done 
at this old plant at Middletown in its early days was 
the odd screw standards produced and maintained by 
the use of a number of lead screws for each machine. 
These lead screws were not of even threads, such as 4, 
5, 6 or 7, but were cut to some peculiar fractional thread, 
such as 4°/,, 5°/;, 724 threads per inch, and so on, 
With this outfit of screws some very awkward threads 
to measure and duplicate could be easily produced, The 
modern manufacturer could have many a smile at the 
possibilities of controlling replacements of all threaded 
parts by the simple device of adopting a set of six lead 
screws for each lathe, each screw so cut that no ordinary 
combination of gears could possibly translate the threads 
cut into one of the modern pitches. 


THe TrANsItTIOnN PeEriop 


As a matter of fact, in the course of time this shop 
began making threaded parts to standard dimensions as 
then determined, and added translating gears to its old 
gearing, so as to cut all standard threads with these 
fractional-pitch lead screws. So today, while the screws 
are still in use in so far as these lathes are employed at 
all for threading purposes, the change gearing in the 
equipment is suitable for producing the usual standard 
pitches. 

As originally built, there were few change gears with 
the equipment; hence the series of screws required for 
threading different jobs. It is probable that while there 
were originally but few change gears used, there was 
a single lead screw used for each of the odd threads, 
In any event, for a good many years now, change gears 
have been attached to each lathe for translating the 
fractional threads into the conventional standards, 

The shifting of one screw—that is, the removing of 
one lead screw and its replacement by another—is a 
simple matter. The screws are formed at one end with 
a coupling connection to enter a sleeve on the inner end 
of the geared driving shaft projecting forward under the 
headstock of the lathe, while the outer end of the screw 
is adapted to take a bearing against a center carried 
by a bracket at the right-hand end of the lathe bed. 


SOME SIMPLE OPERATIONS 


Brief reference may be made at this point to some 
of the work handled on these old tools. The castings 
in Figs. 3 and 4 are typical of the average run of work 
so handled, although this is perhaps a somewhat more 
awkward piece to chuck and face than the majority of 
castings coming to this department. It is, however, so far 
as the machining process goes, a simple job of passing 
the facing tool down across the outer flange to surface 
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it flat and smooth. After all, the principal part of the 
undertaking with a good deal of such work on any ma- 
chine is to place it in the chuck or secure it to the faceplate. 
The method of holding is often a matter of more im- 
portance to the operator than the means provided for 
tooling the surface itself. 

A large share of the material coming to this depart- 
ment is made up of simple castings to bore and face, 
short connections to bore out and thread, and a thousand 
and one parts of similar character, simple in nature 
and not heavy in weight. The principal requirements 
for their satisfactory production are a simple spindle, 
sufficiently rigid to support them without appreciable vi- 
bration, feeding apparatus to cover a short longitudinal 
distance, and a crossfeed and tool-holding device for 
surfacing ends or portions of work of no extensive area. 
This is a class of work that abounds in a great many 
other shops, and it is a field where the simple engine 
lathe is always likely to find liberal use. Hence these 
old tools, dating as far back as they do, with few of the 
modernized special features of our latter-day equipment, 
serve their purpose satisfactorily and are doubtless good 
for a number of years’ service yet on this character of 
material. 

(To be concluded) 


Interesting Methods Used ina 
Machine-Tool Shop 


By A. 
The Becker Milling Machine Co., Hyde Park, Mass., 


employs a number of interesting methods and tools in 
the machining of elements for machine tools. The illus- 
tration, Fig. 1, shows a fixture for testing the head 
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FIG. 1. TESTING DEVICE FOR FIG. 2. 


ELEVATING GEARS 


elevating gears. After the various parts have been ma- 
chined, the gears are mounted on pins as shown. The 
rack is then slid against the tool-steel block by turning 
either of the sleeves on which the pinions are cut. The 
large gear must then slide the rack up and down without 
friction. The tool is fitted with tool-steel bushings and 
pins to avoid wear. By using this testing fixture it is 
known whether the gears and rack have been correctly 
machined before mounting them in the head. 

An interesting method of performing planing opera- 
tions at this factory is illustrated in Figs. 2 and 3. In 





PLANING THE STAND OF 
A VERTICAL MILLER 
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Fig. 2 is shown the planing of a vertical miller stand. 
After the casting has been securely fastened on the ma- 
chine table, the planing fixture is set in position. It 
will be seen that with this arrangement, by using the 
correct size block against the dovetail gage, the planing 
tool may be set to the desired location. 

The tool is then fed against the casting and the vari- 
ous surfaces are planed. By using the set gages all 
laying out and measuring of the casting to set the tools 
are avoided. 

The operation of planing four miller knees is shown 
in Fig. 3. The castings are held in fixtures as shown 
and the gage block, after being lined up with the slot 
in the table, is fastened. “A similar sequence, as described, 
is then followed in the machining of these castings. 
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Polishing Lathe for Shells 
By Joun S. Warts 


Before putting the shells in for final government 
inspection it is necessary to clean all varnish, rust, grease, 
dirt, ete., from the outside of the shell. To do this 
quickly the lathe shown by the accompanying illustration 
has proved very successful. It requires no countershalt, 
as it does not have to be stopped and started to put shells 
in or out. It can be belted direct to the lineshaft. It can 
be bolted to a stand or put on a bench in any convenient 
place. 
The 
114-in. 
heyed, 
The 
or other material at A. 


headstock is simply two babbitted bearings with a 
shaft for the spindle onto which a faceplate is 


faceplate is faced with a circular piece of leather 
To fasten the leather to the face- 
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STRING MACHINING FOUR MILLER 
KNEES ON THE PLANER 


FIG. 3. 


plate a steel ring is bolted over it by means of a capserew 
through the faceplate. This ring is bored out slightly 
larger than the diameter of the shell and chamfered to 
make it easy to enter the shell. 

The tailstock spindle is a cast-iron hand-wheel B with 
a long threaded hub, and bored out te take the center 
spindle that fits into the nose of the shell and revolves 
with it. 

The method used to polish the shell is to drop it onto 
the wooden V-block C, which brings it approximately 
central with the lathe but slightly below the center line, 
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so that when the shell is placed and running it will be 
clear of the wood block. Next screw up the tailstock, 
which will press the base of the shell against the friction 
surface of the faceplate and in that way cause the shell 
to revolve. 

A piece of aloxite cloth held by hand against the shell 
will now quickly and effectively remove all dirt and rust. 
When the shell is clean, backing off the tailstock will allow 





SHELL-POLISHING LATHE 


the shell to drop back into the V-block and come to rest. 
It can then be removed and another shell put in. 


—o 


z 


Limiting the Value of Imspection 
By P. G. Lirrie 


The manufacturer who has installed a thorough system 
of inspection and considers it to be of vital im 
portance in the operation of his plant, does not 
regard the purchaser’s inspector as a necessary evil, 
but rather as an aid who will assist with suggestions tend 
ing toward the improvement of the product. Such a 
manufacturer does not have a vast quantity of rejected 
material on his hands; for the factory inspection will 
reject and in many instances correct material before pro 
duction has gone very far. 

On the other hand, the manufacturer who regards 
inspection as too expensive and unproductive often finds 
he has a shop full of assembled machines that have been 
rejected by the purchaser, and which must be completely 
disassembled in order to correct some minor detail. It does 
not take much figuring in a case of this kind to discover 
that the lack of a proper inspection method has proved 
costly. 

Some plants that I have visited have had sufficient in 
spectors of ability to take care of the work satisfactorily, 
but the way in which these inspectors were compelled 
to do their task has been such that the inspection was of 
no value. 

At one factory where several thousand men are em 
ployed this was especially noticed, as at this plant there 
is no chief inspector, the inspectors being under the juris 
diction of the respective department foremen. It can 
easily be seen that in such a case when the decision as to 
the rejection or acceptance of the material rests with the 
foreman who is producing the work, it is only natural 
to expect that many parts will be accepted even against 
the wishes of the inspector; for what foreman desires 
to have a large quantity of the material he has produced 
go to the scrap heap—even if it is wrong? 

Where this kind of inspection is in force the expression, 
“We'll see if we can get by with it,” is frequently heard ; 
and the fact that other departments are forced to work 
with this defective material causes much friction. 

At another plant that has come under my observation, 
it is the practice to pay close attention to the Inspec tion 


of parts in the machining departments, and the inspec- 
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tors are well supplied with gages and.other equipment to 
insure correct limits and tolerance; but it is considered 
that inspection ends when the material passes out of the 
machine shop. On inspection of the finished machine, 
in a case of this kind, I have found that during the 
hardening process parts have cracked and warped, or they 
have otherwise been spoiled during assembly. Yet this 
concern considers that its system of inspection has been 
developed to a state of perfection, and as far as the ma 
chine shop is concerned this might be regarded as almost 
true. But of what value is the inspection unless it ap- 


‘ 
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plies on the finished machine: 

At plants where rejections have been few, it has been 
observed that almost the same system of imspec tion is in 
force ; that is, the inspection in every department through- 
out the shop is in charge of one chief inspector, usually 
a technically trained man with practical experience. 

To enable the chief Insper tor to produce the best results 
it is necessary that he be directly responsible to the ex- 
ecutives of the concern and not be under the supervision 
of any superintendents; for when controlled by super 
intendents he is apt under pressure to sacrifice quality for 
quantity production, and for like reasons the inspectors 
should only be under the supervision of the chief inspector. 

The point sometimes overlooked in otherwise good sys 
tems is that there is no inspector detailed to the shipping 
department. It will be found that if an inspector is in 
stalled there to make final inspection it will be a profitable 
investment; for many things are found which if allowed 
to slip by will spoil an otherwise excellent product. For 
instance, parts are left unpainted, bolts are loose or miss 
ing, special equipment that has been ordered is not found. 
and if the machine has been stored for any length of time 
it is likely to rust in places, and many other details will 
need to be corrected. 

It is a shipping clerk’s duty to see that the product 
is loaded and shipped correctly, and it is foolish to im- 
agine that he can finally inspect it, as is sometimes 
exper ted. 

Unless the manufacturer realizes that efficient inspec- 
tion is absolutely necessary to the smooth operation of 
the plant, he must not expect the product to approach 
perfection, even if the plant is laid out and equipped 
along the best lines. 


A Soft Hammer 
By B. A. DONLEY 


The illustration shows a form of soft hammer more 
convenient than the ordinary kind. Ends A and B are 
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CONVERTIBLE SOFT HAMMER 


of copper, lead or brass, which may be changed to meet 


varying needs, being held in position by taper pins. The 


solid part of the hammer is of iron. 
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From a Small-Shop Notebook 
By Joun H. VAN DevenvrErR 
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Dies for Small Brass Holder 
By Greorce F, KUNE 

The dies illustrated are used in the blanking and form- 
ing of a small brass holder. A (Fig. 1) is a casting that 
is milled %4 in. deep and 15g in. wide. At B the side is 
shaped in the manner indicated and acts as a guide for 
punch C. It also prevents the shearing of the tools when 
in operation. 

D) is half of the die, showing the radius and also the 
slots for the ears of the holder. The edge at F is rounded 
so as to eliminate the tearing of the metal during forming. 
F’ is the other half of the die. A slot at @ is milled across 
when feeding the piece to be cut the ears of the 


Oe 


so that 





FORMING 
PUNCH AND DIE 


FIG. 2. THE 


BLANKING 
PUNCH AND DIE 


FIG. 1. THE 


holder are projected into this slot and act as stops. At 
// two holes are drilled and tapped for the stripper /. 

The punch C is milled to the form of the die slot to a 
depth of about 1 in., the rest being left full size so as to 
strengthen it. 

The punch and die for the forming operation are shown 
in Fig. 2. A isa flat piece of %-in. thick cold-rolled steel, 
upon which is fastened the hardened piece of steel, or die, 
B. The center of B is milled to the proper width and 
depth, as at (, and the top at ) is rounded over as shown, 
A slot is milled across the die B the same width as the ears 
of the holder. This slot is used as a locating point, and 
also for the clearance of the ears when forming down into 
C. The die is also milled about +4 in. deep as at /’, to 
locate the piece lengthwise. The punch @ is made of steel 
with the shank turned and milled as pictured. The thick- 
ness of the punch at Hf must be minus the amount of 
0.020 in. to allow both the walls of the piece to enter at C. 

w 


Hand-Operated Spring Winder 
By JAN SPAANDER 

Anyone having use for smal] quantities of varied shapes 
of springs is as a rule forced to make them himself. The 
jig shown does away with all trouble and produces springs 
of unvarying diameter. Further accuracy depends on the 
operator. 

The jig consists of a U-shaped plate. At A is a bearing 
for the handle B, tapped at the end for the threaded side 
of the rod C, to which a carrier D is brazed. At the joint 
a narrow slot # has been made to pass and grip a wire of 


given size. The diameter of the rod C determines the 


MACHINIST Vol. 45, No. 13 

diameter of the spring. The plate /’ is riveted to the 
plate A and is narrower. This enables the jig to be put in 
a vise, the grip being on the edges of the lower plate and 
the top one resting on the claws. A narrow slot G in the 
plate / passes the wire from the spool to the slot #; and 
when gripped, turning the handle will produce a perfect 
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HAND-OPERATED SPRING WINDER 


spring. The distance L between the center of the handle 
and the plate / has to be larger than the free end L-1 of 
the spring. 

To prevent the on-running wire from bulging, it may 
be run against a V-grooved roller /, running along a rivet 
// fastened into the plate /, which is bent up for the 


purpose. The rivet must not project beyond the free 
swinging end of the spring. 
nit 


Cleaning Shells Inside 

By WLS. 

The accompanying illustration shows an arrangement 
for removing rust and dirt from the inside of the finished 


JOUNS 


shell preparatory to varnishing. 

A 14-in. shaft is used for the spindle and is run at 
about 250 r.p.m. The bearings are plain solid babbitted 
hearings. The end of the spindle is turned down and 
threaded to suit the brush, which is an ordinary wire-tube 


brush. The shell is suspended in the special hook, shown 





SHELL-CLEANING MACHINE 


in the drawing. This hook is hung on a spring to allow 
a slight vertical movement of the shell. The operator 
moves the shell so that the brush comes in contact with 
the whole inside surface of the shell. 

The spindle could be made double ended if necessary, 
but as shown, single ended, it will easily handle an output 
of 300 shells per shift under the most rigid inspection and 
will clean out shells that have been badly rusted. 
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Labor and Production Control in 
Typewriter Plants 


By L. P. ALrorp 








SYNOPSIS 


of the rules thal govern limekeeping and produc- 


The functions, principles and Soni 


lion control in the plants of the Remington Type- 
write r ('o. These have he en pul into ( fect during 
the installation of scientific management and with 
the counsel and advice of il. L. Gantt. 





An article on briefly sketched the results 
of the installation of scientific management in the four 


principal plants of the Remington Typewriter Co. A 


page 153 


following article, on page 197. described the storekeeping 
system and gave the principles and some of the rules 
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| 
i. AP li 
FIG. 1. FORM OF TIME OR PRODUCTION CARD 


that govern its operation. ‘This article takes up the fune- 
tions of timekeeping and labor and production control, 
with the purpose of giving the practical reasons for the 
methods used rather than the details of operation. In 
order to control labor, in other words to say what thi 
employees shall do and when they shall do it, it is ab 
solutely necessary to provide the workmen with the need 
ful material and tools when they are required. This 
means that before anyone can install a satisfactory pro- 
duction system, he must have a suitable storekeeping 
system, which enables him to have on hand what he 
vants when he wants it. 

The production system must not only consist of a 
but 
knowing what each workman does each day, so that one 


mechanism for issuing, must contain a means o 
may see promptly whether plans are being lived up to 
or not. The mechanism this information is a 
combined time and production card, which is shown 


later. 


to give 


FuncTIONS OF TIME AND PropuctTion ConTROL 
Mr. Gantt gives the four prime functions of a time- 
keeping system as follows: 


1. To know what workmen worked. 


worked, 
did. 


Wis 


2. To know when each workman 


3. To know what each workman 


1. To 
he did. 


know what each workman paid for what 


To show the way in which timekeeping and production 
control are knit together and become inseparable, the 
functions of stated 
the 
functions 


production control must be 
The 


prime 


before any of functions are discussed. pro- 


duction-control are: 
1. To make specified articles in an economical manner, 
”. To deliver specified articles at specified Titnes, 

The demand for manufacturing and delivering reaches 
sales, orders for 


the manufacturing office as records of 


orders for ston kk. 


shipments or requests for manufacturing 


Production control insures that these demands and re 
quests will be carried out properly, on time and in the 
most economical manner that it has been possible to 
devise, 


To provide the knowledge that gives control, the manu 


facturing office must have the same kind of information 


that the owner of a small shop carries around in’ his 


head. In the Remington plants this consists of the fol 
lowing: An exact knowledge of (1) all work to be done 
(orders and routes): (2) material available (stores bal- 
ances): (3) men, tools and equipment (man records, 
machine capacities, ete.): (4) best methods available 


(instructions). 


Records of this kind are in a continual state of flow. 


They 


the items needed to keep them up) to date is the 


are constantly changing. The source of many of 
time 
cards turned out by the timekeeping svstem. Inasmuch 
as production is the all-important thing in any manu- 
facturing plant—the reason for which the plant exists 

Mr. Gantt is beginning to do away with the name “time 
and instead “production card.” 


“ 
card Use 


The Time Carp or Propuerion Canp 


The time card designed and used to give the informa 
tion called for by the four prime functions of timekeeping 
and also to give a part of the data required for pro 
Fig. 1.) It will be 


more comprehensive than the ordinary time card 


duction control is illustrated by SCOT 
to be 
or time slip, for it is the means of bringing into the 
knowledge of what has 
added that 


ing of this exact information is one of the most difficult 


manufacturing office an exact 


lmppened in the shop. It may be the secur 


problems of shop management, 


Inasmuch as this card tells exactly what was done 
and—by subtraction—what still remains to be done, it 
is really a record of production as well as time and justi- 
fies the name “production card.” Furthermore, as the 


card shows not only what has been done, but what was 
t took to do it, the 
card becomes the basis of providing information for labor 
And still further, the card 


ob- 


paid for doing it, and how long 


costs and for wage payment. 
the 
taining machine expense and machine utilization. 


shows machines used, hence gives a basis for 


Too much emphasis cannot be laid upon the necessity 
of having such production cards made out accurately. 
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If they are correct they provide a most valuable source 
of information, enabling the management to know 
promptly what has been done and consequently what must 
be done. In view of this important function which they 
perform in the scheme of management too much em- 
phasis cannot be laid upon having them right. Mr. 
Gantt says that as a matter of fact he seldom finds that 
ordinary timekeepers and cost clerks are accurate enough 
to supply data upon which operating plans for the shop 
can be based. The reason for this is evident. It is a 
lack of proper previous training and a failure to ap- 
preciate the value of accuracy. The errors that exist 
in cost records as usually kept are rarely discovered. They 
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are history. They deal with the past and no one has 
occasion to make an investigation to find out how accur- 
ate or inaccurate they are. But time cards 
which enter so vitally into a shop system as do those 
used in the Remington plants influence future plans 
and work and hence must be prevented. If mistakes are 
allowed to creep in, they mislead and overthrow the best 
of preplanning. 

Viewed from this angle, the shop clerk, who may be 
both timekeeper and production clerk, becomes a much 
more important man than the one who under the usual 


errors 1n 


scheme of management simply keeps time or figures costs. 
This is one reason why it takes so long to get this work 
properly started. 

By glancing at Fig. 1 it will be seen that the time or 
production cards are arranged to provide space for the 
number of calculations, as well as for re- 
rT 
The sec- 


results of a 
cording the work done and the money paid. 
tions immediately under the man’s name record time, 
rate, bonus (if any) and wages. The spaces at the right, 
under the one that records the man’s number, are planned 
to care for the changing of the time card. Each man 
changes his card at the end of every operation on which 
it is desired to keep an exact time record. Before he 
turns his card in, he fills it out properly and indicates 
the condition of the work by checking one of the fol- 
lowing items (see Fig. 1): 

Finished (when the operation has been completed on 
all the pieces ordered), 


Not finished (when the operation has not been com- 
pleted at the end of a day on all of the pieces ordered). 

Transferred (when a man is transferred to another 
job before he has completed the total number of pieces 
ordered ). 

Breakdown (when his machine or tool has failed). 

Caught up (when no more parts are available on an 
order not vet finished). 

The lower half of the card has spaces to record the 
individual operations, their numbers, machine numbers, 
number of pieces finished, the rate and wages. Below 
these spaces at the left are squares to be checked as vital 
information is posted from the card into the permanent 





A SPECIMEN LAYOUT SHEET 


records, while at the right are spaces for the inspector’s 
O.K. for quality and quantity. 

This card has been traced through with all this detail 
to show the bearing that the information it carries has 
upon production. 

To show how some of the details of the timekeeping 
system are worked out, a few of the rules follow. These 
are by no means complete and are given by way of 
explanation and not with the thought that anyone will 
put them to use in his plant and thereby believe he is 
obtaining a timekeeping system that will perform all its 
required functions. 


PREPARING AND Issuinc Time Carps—CHECKING THE 
LATE MEN 


Before the close of each working day the time clerk 
must prepare a time card for each man by writing his 
name and number on the card and stamping it with the 
starting time. He must place the card in the “in” rack 
and lock it. 

At least ten minutes before the beginning of a work- 
ing period the timekeeper must.open the “in” rack and 
take a position from which he can see that each man 
takes his card, and his only, from the rack as he enters. 
As soon as work begins, the timekeeper must take the 
remaining cards from the rack and lock it. He will then 
stamp these cards, “This man not in on time.” 

A man arriving after the card rack has been closed is 
given a red time card stamped with the time when he 
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arrives. Should a man fail to report for duty during 
the morning session, the timekeeper must stamp the time 
ecard, “This man did not work this 

addition to stamping, “This man not in on time,” 


” in 
which 
is already on the card, having been placed there as soon 
as the “in” rack was closed and locked. 

Should a man who was absent during the morning re- 
port for duty before the “in” rack is locked for the 
afternoon, the timekeeper gives him a regular time card 
stamped with the time of beginning work in the after- 
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in the rack and 


the end of thy 


The cards deposited at noon are left 
reissued to the men arriving on time at 
noon period, 
left in the 


morning, 


The cards deposited at quitting time ar 


rack overnight and removed the following 


FIGURING AND ForwarpiInG Time Carps 


time cards as 
He sees that the total 
time on any man’s cards represents the total time for 
He then enters the total day’s 


eure all 


The time clerk must fi 
possible after they are turned in. 


SOOTL as 


that man for each day. 






















































































noon. The timekeeper then writes on that man’s time 
card, which was previously stamped, “This man not in pay on the first time card, obtains the foreman’s sig 
nature on all the cards and forwards 
them to the manufacturing office. If 
wawe — — OroOtR RO — : 
pert . , . {= a ee e , , oa a man (unless injured) leaves thi 
“oreration || SOS ee as = : 
as a a shop during working hours he must 
t _ sa — have a pass from the foreman, which 
| aes kee mes een ~ | he hands to the time clerk with 
aa oo Sa ME is —j— tf Y is. 4: an 
ae his time card. The time clerk must 
= = ats ae - time-stamp both and also stamp the 
| } 4 time ecard, “Left shop.” If he or 
e = T turns on the same day, the workman 
11 i gets a card stamped, “Returned to 
ee ata em Ne - shop.” If he does not return, the card 
é + am . that is stamped, “Left shop.” is also 
“~— tf: stamped, “Last card.” When it is de 
} 7 sired to change the hourly rate of a 
c = workman, a request is made out by 
oe — | the timekeeper, at thre request ol and 
T * —_ - | signed by the foreman, and sent to 
fae at eee Be rea Hp the superintendent for approval. If 
—— — oo — | — t— approved, the request is returned tw 
ol - eee Gee ———— — —= T t ‘ 
i : _ a —_ es the chief timekeeper, who after noting 
7— eee sees ES te et eee ee | . | = it on his record card notifies the 
—o Se Sa ee eae ea —;— - i - departmental timekeeper to chang 
— his hourly rate accordingly. If this 
eas request is rejected hy the superintend- 
FIG. 3. FORM OF SCHEDULE SHEET ’ . 
ent, the origina] request card is re 


” 


on time,” and “This man did not work this 

the letters a.m. to complete the record. Should a 
be absent all day, the same method is followed, except 
that the word “day” is written on the time card instead 
of a.m. 


Mal 


INFORMATION FOR DAYWorK AND PIECEWORK 


As soon as the checker weighs or counts the work done, 
he gives a report of it to the time clerk, who enters it 
on the operator’s time card, adding the hourly rate or 
piece rate, time taken, number of pieces finished and the 
money earned. 

As soon as the report for a bonus job is received by 
the time clerk, he must multiply the number of pieces 
finished by the hours allowed per piece, This 
the hours allowed for the quantity finished. If such time 
allowed equals or exceeds the time taken ly the operator, 
it indicates that he has made his task on that job. If 
the hours allowed for the job are less than the time 
taken by the operator, he fails to earn his bonus and 
is paid for the time taken at his regular hourly rate. 

At noon and at quitting time the timekeeper must 
open the “out” rack and see that each worker deposits 
his card in the proper place in the rack. The 
keeper will allow the rack to remain open for ten min 
utes. Any cards not deposited by that time are given 
to the timekeeper. 


shows 


time- 


turned to the place of its origin. When possible the 
matter of change in rating is taken up with the super 
intendent the Complete infor 


mation is always given in regard to the reasons for thy 


before form is written. 
increase, and any remarks which have a bearing on this 
change are included. 

When a salaried employee is absent the time clerk 
though the man 
working, write across the face for such period of absences 
“Absent” and state A daily 
graphical chart of salaried employees is kept, showing 


must stamp his time card as were 


the cause of the absence. 
attendance in black and absence in red. 

There are three features of the production control in 
the plants that 
These are the manufacturing orders, 
sheet. A 
sued for each kind of article wanted. 
fully: 

1. The kind and amount of 


Remington need a little explanation. 


layout sheets and 
order is. is- 


schedule manufacturing 


Each order states 


separate 


material needed, and the 
sequence of the Various operations to he performed. 

2. Where and when each operation is to be performed. 
the first 


manufacturing orders: 


The information called for by item does hol 
differ that 


hut the data for the second item can only be supplied 


from found on most 
if all the work in the shop is laid out and assigned to 
the tools, 


mentioned that each manufacturing-order card is accom- 


Various machine (In passing, it should be 
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panied by an instruction card that gives the best known 
method and time for performing each operation.) 

A specimen layout sheet from which the various opera- 
tions are assigned to proper machines is shown in Fig. 2. 
It covers gear cutters, profilers, single-spindle and three- 
spindle drilling machines. By means of such sheets the 
work is planned as new manufacturing orders come along 
that interference with 
work already in process or assigned. The work set apart 
for each machine is graphically indicated by a horizontal 
red line covering the time during which that particular 
machine will be employed on the operation assigned to it 
ona particular order. As the work is done, a black line 
is drawn indicating the period during which the machine 


in such a manner there is no 


was actually at work on the operation. 

These layout sheets not only show the amount of work 
ahead of each machine, but exactly when each operation 
already planned should start and finish. The dates for 
each operation, determined from the layout sheets, are 
entered on the manufacturing orders, the shop orders 
and the route cards. 

To schedule an order properly it 
essary to assemble on one sheet information in regard 


is evidently nee- 


to the starting and finishing date for each operation. In 
this way there will be a graphical presentation of all 
the various steps in assigning the order to the machines. 
Such plottings are made on what is called a schedule 
sheet, Fig. 3. Here starting and finishing dates of the 
operations are indicated hy red lines. The entries from 
the time cards and rejection notices show for each day 
t» what extent the plans and schedules have been lived up 
to and permit planning the work intelligently for the 
Completed schedules are also valuable 
The total at the comple- 
from a completed 


succeeding day. 
euides for future planning. 
tion of each operation is checked 
operation sheet, and if found correct the fact is indi- 
cated by drawing a horizontal blue line under the last 
entry. All lots 


of work are accompanied by two route cards, one buff 


Any discrepancy is investigated at once. 
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ter than none.” The inaccuracies will disappear as the 
work progresses and exact records are accumulated. As 
in all other things in shop practice, errors tend to offset 
each other and reduce the total final error. The bene- 
ficial results of scheduling and laying out, even with 
imperfect original information, are so great that no one 
should hesitate for this reason to begin this part of the 
work of installing s¢ientific management. This course 
is the one that was so successfully followed in the Rem- 
ington plants. 
w 


Varnishing Shells 
By W. H. Watson 


The following method of varnishing the 4.5-in. Brit- 
ish high-explosive shell is the one developed by the writer 
after experimenting with the various other ways described 





FOR INSERTING AND REMOVING 


BUSHINGS 


FIG. 1. MACHINE 
It has proved so satisfactory 
its general adoption. 
Then a brass 


in the technical journals, 
that 
The shells are cleaned before varnishing. 
ferrule having a screwdriver slot in one end is screwed 


1 am disposed to suggest 























and the other green. The buff card 
moves with the first pieces of the lot * d te Plate sro. - 
and serves as a means of indicating to a a) wpe ee : TEST I -——- 
the “move men” just where the pieces id ; f i ; 
are to go after each operation. The ; mei a f ; Hi q. 
creen route card remains with the lot ; i. Plate 874 x26% Ny 
and accompanies the last piece. The " are ‘ ' 7: 
receipt by the schedule clerk of the ” t 2 Holes” \ re i ¥ 
green route card is a signal that the Cisse ee ee ee Me eH 
order is finished. The completed sched- Burr-Side of Punched 
ules are forwarded to the cost clerk = 
after all discrepancies have been ad- Ai Angles ct%eg" 
justed. Thus the layout sheets and the All Plates 3” 
order-schedule sheets give control of S All Rivets a 
the work of the machines in the shop 7 
and the progress of manufacturing or- 
Y < y 

















ders. It may be difficult to grasp the “— 
important possibilities of planning and 

scheduling unless one fundamental fact 

is perceived. In inaugurating these features it 1s im- 
possible in any plant to have accurate information as 
to the time required to perform each and every opera- 
It mav be thought that this lack is an unsurmount- 
Such is not the 


tion. 
able obstacle in making a beginning. 
Planning and scheduling should be begun, using 
Remember, “A half loaf is bet- 


case, 


the best data available. 


FIG, 2. 


DRAINING TANK FOR 4.5-IN. SHELLS 
into the nose of the shell to protect the threads from being 
covered with varnish. The machine shown in Fig. 1 is 
used for screwing the ferrules in before varnishing and 
out again afterward. 

As will be seen from the sketch, the rig consists of a 
reversible air drill mounted on an ordinary cast-iron 


horse that has been spread out so as to take the air drill 
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between the two halves of the horse. The “business end” 
of the air drill is fitted with a round plug turned to fit 
freely inside the ferrules and having a flat bar through 
it to act as the screwdriver. The shell is simply pushed 
onto the revolving screwdriver, and the flat bar catches 
into the slot in the ferrule and screws it in or out as the 
case may be. 

The varnishing is done by simply filling the first shell 
with varnish and then emptying it into the second shell, 
and so on until the batch is done. Each shell, after the 
varnish is emptied out of it into the next one, is placed 
on the draining tank, Fig. 2, nose down. As holes are 
punched in the top plate where each shell will stand, 
this tank will accommodate 100 shells. By the time it 
is filled, the shells first put on are thoroughly drained 
and can be transferred to the baking-oven truck. 

The varnish trickles down through the small holes in 
the top plate and drops upon the lower plate, which is 
inclined both ways. The small trickles from each shell 
run into the central valley and there form a stream large 
enough to keep the varnish from drying and sticking to 
the plate. A small varnish tin is kept under the hole in 
the center of the bottom plate and catches all the var- 
nish drained from the shells. 
perfect drainage and keeps the varnish from contamina- 
tion. 

Our experience shows that this method of varnishing 


This arrangement gives 


is economical and gives the smallest percentage of shells 
returned for revarnishing. The shells are next baked 
in the usual way in an electric-heated oven having a hold- 
ing capacity of 100 shells. 
Built-Up DinKing Die of 
Wood and Steel 
By J. Harmer KNIGHT 

The sketch shows a simple and easily made but efficient 
cutout die designed and used for cutting special envelope 
forms in paper and cardboard in the printing press. It 
will serve equally well, however, in the arbor press 





Section 
ITS CONSTRUCTION 


THE DINKING DIE AND 


between two metal blocks to distribute the pressure—for 


cutting gaskets, washers, ete., in rubber, fabric, leather o1 


other material. 
This form of die has the advantages of being cheap, 
its 


quickly made and requiring no special tools in col 
White pine or any good pattern wood and an 


usually all 


struction. 
old i-in. wide clock spring will 
requirements. 

The arrangement shown brings the cutting edge to the 


height of the ordinary cutting or perforating rule as used 


answer 
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in the printing press and leaves 14 in. for clearance abov 
the wood. 

The outline is carefully sawed on a fret or scroll saw, 
with a saw blade if possible slightly less in thickness thai 
the gage of the metal to be used. It is important to hav 
the saw-cut at right angles to the face of the wood; there 
fore do not crowd the work in sawing, particularly around 


the curves. The reason for this is that if the cut leans to 
one side or the other it will twist or warp the cutting strip 
latter is the cut, 


the 
impossible to seat the strip down properly on. th 


when driven into saw making if 
cutting 
steel pressure plate so that it will take the cutting pressur 
evenly. 

After the pattern has been sawed out and all ragged 
edges of the wood have been cleaned up, the outside piece 
B is squared up, leaving at least 4, to 1 in. of wood out 


Now eut out | 


pressure plate 1), mak 


side of the design on all sides. the sam 


size as B. Then cut out the ste 


ing it square and true with A and B, but jy to YQ In, less 


in size all around This allows the finished die blo 
to be trued or dressed with a plane if necessary. 
The parts B, A and PD are carefully assembled ane 


wire nails 1 to 


No. 14 1% In 


apart, o1 wherever it seems necessary to resist the outward 


drilled through for about 


pressure of the cutting strip when driving it into the slot. 
Lay part # within B, and work a strip of paper or card 
slot until it meets 


for the 


board or tin into and around the entire 
the other end. Mark this and 
length of the cutting strip to allow for final dressing wit! 


take ,\, In. more 


the file, so that the two ends of the cutting edge will meet 
perfectly. 


ed 


It will save some time in shaping the edge of the di 


strip if it is partly beveled before inserting in the block. 


Do not bring it to a sharp edge, however, as this would 
cut the face of the rawhide or hardwood mallet used to 
drive it to its seat in the die. 

As an ordinary clock spring will be nearly a's in. i 


thickness, it will be necessary to shape it with the finge1 


or pliers to contorm approx mately to the curves an 


angles of the design before putting It in place. 


The joint should be located mm the m dal ola straight 


portion ot the lie or on one ot the targer curves, as it 1 


impossible to make the cuttin edoes meet perfectly 
a corner. Start with one end as shown, to insert tli 
cutting strip, and with the mallet gradual] drive it hon 


until near the end, where it must be dressed off gradual! 


with the file so that when fina driven in the eutting 


{ two end 


edge will be continuous If for ai the 


renson 


should not be quite in line, a little tapping sidewise o1 
one or the other will bring them true, which could not be 
done if the joint was located in a corner. The part £ 
should be riveted in place in the same manner as /, 

A small flat file and a half-round bent die sinkers’ fils 


the cutting ede 


for the curves. finishing with an India or a carbo 


slip, will with a little patience soon bring 


into shape, and the die ts finished. 
* 
tor labora 


ording to the 


Different Types of Electric Furnaces, whether 
iv be classified ac« 


for commercial use, m 


tory or 

methods employed to transform the electrical energy into heat 
in the material. These are: (1) By passing the current through 
the metal to be treated, so that the metal forms a part of the 
circuit; (2) by passing the current through a resistance ma 
terial, the heat thus produced being radiated and onducted 
to the metal: (3) by surrounding the metal with an alter 
nating-current circuit, so that eddy current ire produced in 
the metal, these currents generating the necessary heat 
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Manufacturing Methods Used in 
Making Machine Tools 


By Rosperr MAwson 





it possible to manufacture with precision and low cost, 


SY NOPSIS—Some jigs and fixtures that are used parts which otherwise would call for expensive laying out 
in the manufacture of elements for machine tools and machining. 

are described and illustrated. It will be seen that The field for jigs of this type is not restricted to the 
these jigs and fixtures are of modern design, em- machine-tool industry, although it must be said that the 
bodying successful methods of holding and locating larger part of their use probably occurs in this field. 
the preces. The manufacturer of any large piece of machinery who 


wishes to reduce his costs and secure interchangeability, 





Many of the jigs, in fact the majority of them, shown may very profitably make a study of his work with a view 
on the previous jig and fixture data pages in the of adapting to it jigs of this type wherever possible. 
American Machinist have been of the box or inclosing Since the cost of machining work varies with the 
type in which the work is completely inclosed in the jig. labor necessary in handling and moving it abent, it is 

There is another class of jigs as valuable as time- natural that, other things being equal, a light total weight 
savers as the first which come into play on work too of jig and work is more economically machined than 
large and heavy to be successfully inclosed and handled = one which is bulky and cumbersome. No doubt many 
in a box jig. These are attached to various parts of a jigs of the box type might be advantageously replaced 
large casting and located from some finished surface for by those of the type shown in these illustrations. 
definite working points. A few of the tools used by the Becker Milling Machine 

Jigs of this type are found in large numbers in ma- Co., Hyde Park, Mass., in the manufacture of its vertical 
chine-tool shops where the parts to be machined naturally — millers were illustrated on page 448. Other high-grade 
occur in large sizes and heavy weights. Their use makes — tools for manufacturing the same machines are here shown. 
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JIGS AND FIXTURES USED IN MANUFACTURING MACHINE-TOOL PARTS. WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A the casting. Setscrews are then tightened against the piece 
Operation—Drilling the carriage, Fig. 1. The jig is located to hold the tool securely. 
by two large and one small plug that fit into holes that are Holes Machined—One “™"/ g-in. drilled, afterward being 
previously machined. reamed to % in., and one */,-in. drilled. 
Holes Machined—One ™/,-in. and -one j,-in. drilled. The FIGS. 5 AND 5-A 
former hole is afterward counterbored to 1 in. in diameter. Operation—Boring the carriage, Fig. 1. The fixtures are 
FIGS. 3 AND 3-A located on the casting by fitting .on the V-surfaces, which 
Operation—Drilling the carriage, Fig. 1. The jig for the have previously been machined. 
slide is located by a stop and held in contact with setscrews. Holes Machined—One %-in. drilled, with 1.,-in. drilled and 


The jig at the bearing end is located by plugs that fit into then reamed to 1% in.; two 13j-in. drilled and then reamed to 


machined holes. 1% in.; two 1,4-in. drilled and then reamed to 1% in. 


Holes Machined—Four No, 11 drilled on the slide surface; FIGS. 7 AND 7-A 
three #-in. drilled in the jig at the bearing end. Operation—Drilling and reaming the idler bracket, Fig. 6 
FIGS. 4 AND 4-A The casting is located on V-blocks in the jig and is held se 


Operation—Drilling the carriage, Fig. 1. The jig is lo- curely by setscrews, through the jig body and cover. 
rated by two pins that rest against finished surfaces on Holes Machined—tThree #?-in. drilled, then reamed to % in 
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Does Technical Writing Pay? 


By F. B. Jacoss 


If one were to analyze the contents of any technical 
journal it would be noted that the articles are derived 
The editorial staff, the members of 
free-lance writers, who 
and the occasional 


from three sources: 

which are on fixed 
submit contributions at space rates; 
contributor, who writes whenever he notes something of 
importance. There are any number of writers who con- 
tribute articles for a few months and then cease, under the 
plea that it does not pay to spend time in this manner. 
It is my opinion as a free-lance writer, taken from several 
years’ experience, that technical writing does pay, pro- 
vided one has the ability to write rapidly and has acquired 
the knack of preparing copy to suit the editor. It is a 
fallacy to state that the rates paid by such papers as the 
American Machinist are not liberal. On the contrary 
they compare favorably with the prices paid to the aver- 
age fiction writer. 


salaries : 


ESSENTIAL QUALIFICATIONS 

The necessary qualifications for successful free-lance 
writing can be described briefly as follows: First, an or- 
dinary knowledge of grammar and rhetoric as taught in 
our public schools. Second, the ability to weave ordinary 
everyday facts into a smooth-reading article. Third, the 
knack of composing rapidly without having to write and 
rewrite with the object of getting the article to read 
correctly. (This rule holds good whether one uses the 
typewriter or the pen.) Fourth, and most important of 
all, a broad training in mechanical lines, otherwise one 
would soon -find his stock of knowledge exhausted. 

I consider these foregoing factors the prime essentials 
in successful technical writing, and for the sake of argu- 
ment it may be well to analyze them briefly. If the aver- 
age person-would remember and apply the simple rules 
of grammar and rhetoric that were taught to him in his 
early school days, he would experience no difficulty in 
forming correctly constructed sentences, both in his writ- 
ing and speaking. For some unknown reason many men 
engaged in the mechanical pursuits, and this includes 
executives and’ salesmen as well as machinists and_ tool 
makers,-are prone to use poor English. While editors 
primarily are after ideas, they naturally look with favor 
upon contributions that do not contain a superfluity of 
incorrect expressions and vulgar colloquialisms. There- 
fore it is wise for the aspirant who has a burning desire 
to break into print—and stay there—to learn to use 
fairly correct English. 

Asitity To Frxp Laneuace To Express Ipgas 

The ability to turn ordinary facts into a readable article 
comes naturally to a few persons, but with the majority 
this talent has to be acquired. We all know what we want 
to say, or at least we think we do, but many of us experi- 
ence difficulty in putting our thoughts down on paper. 
Many who are masters of English as far as correctly 
speaking it is concerned, are at a loss when they attempt 
to impart their knowledge to others in the form of a 
written article. On the other hand, men of limited edu- 
cation often succeed in preparing interesting stories. As 
a matter of fact, the whole secret lies in the ability of the 
individual writer to teach or impart his special knowledge 
to others. 
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A well-written technical article is? always devoid of 
high-sounding expressions or meaningless phrases. Every 
sentence is written for the purpose of conveying informa- 
tion in ordinary everyday English that is easily under- 
stood by the average person. It is a fact generally 
acknowledged that the desire to write denotes latent abil- 
ity, and I do not hesitate to say that the average person 
can acquire the ability to turn out acceptable copy if he 
possesses enough perseverance to tide him over the dark 
days of his early efforts, when rejected manuscripts are 
more frequent than editors’ checks. Editors have many 
reasons for rejecting articles, but when an author’s efforts 
are invariably returned, after being examined by several 
editors, the fault is with the writer, not the editor. <A 
remedy for this state of affairs is to study the work of 
successful authors, noting their style and the manner in 
which they handle their subjects. 

All copy for technical publications is edited before it 
goes to the compositor for two reasons: First, to elim- 
inate mistakes in grammar, etc., and second to make the 
copy conform to the style sheet of the particular paper 
that is handling the article. Briefly stated, a style sheet 
is a little pamphlet that gives certain fixed rules that are 
to be observed by the employees of any publication who 
produce, edit or correct copy. As different journals use 
(different style sheets, it is not expected that the technical 
writer and contributor should conform to the style of 
any particular one, 


NeeEpD or Trorovan Suorp TRAINING 


A broad training along mechanical lines is an absolute 
necessity to the man who expects to succeed at technical 
writing. Without this training his field would be limited 
and would result in a lack of the knowledge necessary to 
handle a diversity of subjects. Technical writers as a 
class are men who have worked in several manufacturing 
sections as machinists, tool makers, draftsmen, salesmen 
or demonstrators. Thus, having had access to a large 
number of manufacturing plants, their minds are well 
stocked with practical knowledge concerning methods, 
processes, shop kinks and kindred subjects. Most of us 
a broad mechanical 
and for this reason 


realize that it is impossible to receive 
training in one shop, or one locality, 
the man who has not worked in many manufacturing 
centers will find himself at a loss if he attempts to turn 
out copy week after week and month after month—that 
is, acceptable copy. 
FINANCIAL AND OTHER ADVANTAGES 

From my own experience, I am convinced that technical 
writing pays very well. The remuneration, of course, is 
set by the law of supply and demand, as there is a market 
price for manuscripts as for everything else. It must 
be borne in mind that there is competition in writing as 
well as in other lines of effort. Thus it is necessary to 
acquire the habit of writing rapidly and correctly, other- 
wise valuable time is sure to be wasted. Eliminating the 
monetary point of view, technical writing offers other 
advantages. It trains one to think decisively, which is a 
great help to the man who desires to rise in his calling, 
whatever it may be. The man who cannot think in con- 
structive lines is sure to remain in a rut, whereas the 
individual who trains his mind is fitting himself to take 
advantage of the innumerable opportunities that present 
themselves from time to time. 
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Floating Foundry and Forge Shop 


SPECIAL 





SYNOPSIS 
handled on board a repair ship ws far greater than 
is realized by the average mechanic ashore. This 
article shows some of the inte resting details of the 


The scope of the work that can be 


foundry, where large iron and brass castings can 
be made, as well as the forge shop, with the equip- 
ment of hammers, and the oxyacetylene and elec- 
tric-welding outfits. 





The majority of engineers and mechanics who have 
not followed closely the recent developments in floating 
repair equipment for naval vessels will probably be much 
surprised to read a description of an iron and brass 


4 


yy, 


ei@ai> 


: 
| 
' 


CORRESPONDENCE 


or any portion of the fleet going out for maneuver or 
target practice. In other words, the repair ship is to be 
considered, temporarily at least, nothing more or less than 
a repair shop, movable under its own steam and capable 
of accompanying the fleet to any portion of the world 
where required. Whenever feasible it anchors at the 
naval base to take care of whatever repair work may arise 
during the time that the men-of-war are in that locality. 

Notwithstanding this intention, however, there is boun« 
to be, as has already been proved, more or less work to 
go through the shop with the ship steaming under vary- 
ing conditions of wind and weather, sometimes in fact 
unusually rough weather having been experienced. <A 
navy machinist becomes accustomed to handling tools, 








FIG. 1. THE FOUNDRY OF THE U.S 


foundry afloat, as well as a forge shop, both installed as 
fully equipped and important departments on the United 
States repair ship “Prometheus.” 

Descriptions of the machine shops and other mechan- 
ical departments on this vessel have already appeared in 
these columns. Undoubtedly, many readers have ere this 
become accustomed to the idea that machine tools can be 
operated on board a ship in the same way as in a per- 
manent shop ashore, although the “landlubber” machinist 
will probably always find more or less difficulty in under- 
standing how a repairman in the navy can operate a lathe, 
a planer or any other tool with the deck and machinery 
plunging about under stress of bad weather and rough 
seas. 

It has already been pointed out that it is the intention, 
so far as possible, that the navy repair work handled 
by the repair ship shall be done with the floating shop 
at anchor in what is practically still water, in the harbor 
constituting the naval base, the headquarters of the fleet 


REPAIR SHIP “PROMETHEUS” 


the deck of 
the vessel swinging to all conditions of roll and plunge. 
It is, 
chanic to forget entirely that he is on board ship as he 


doing benchwork and general fitting with 


in fact, quite a commonplace matter for the me- 


goes ahead with his work in the conventional manner. 
It is, in other words, merely a matter of becoming ac- 
customed to one’s environment, learning to keep one’s 
feet and to accommodate oneself to the motion of the 
ship and the consequent movement of the tools, 

The foundry and the forge shop form two distinct 
propositions as compared with the machine-shop devel- 
opment, The handling of molten metal, as in the foun- 
dry, or of red-hot bar material, as in the forge shop, 
must always be accompanied by a considerable degree of 
judgment and caution, even under the best of conditions 
in To accomplish similar work 
upon the deck of a naval vessel constitutes a problem 
in which continual care and watchfulness must be exer- 


It is not at all likely that under normal conditions 


shore establishments. 


cised, 
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much pouring of molten metal will be attempted on the 
“Prometheus” while she is steaming in a rough seaway. 
On the other hand, it is entirely possible that there will 
be occasional times when it will be necessary to use the 
foundry either for making a repair part for the ship 
herself or for some of the other vessels in the fleet. Sim- 
ilarly, it is equally likely that there will be more or 
less forging of-medium and heavy parts at some time or 
other when the ship is out at sea and when-the artisans 





FIG. 2. FOUNDRY 
below deck will have to exercise precaution to- produce 
satisfactory) work and avoid injury to themselves and 
others, dué to the fact that the vessel may be rolling in 
heavy seas, 

Still, fer generations men have known how to. stand 
below in crowded é@ngine rooms amidst high-speed ma- 
chinery, and to carry on their work without apparently 
much more danger of mishaps than on the floor-plate of 
the stationary engine Also, in the fireroom of 
vessels of all kinds the difficult undertaking of stoking 
continuously has been passed through by thousands upon 
thousands of men of or@mary ability, without much more 
risk of - burns or other injuries than would occur in sim- 
Locomotive engi- 


room, 


ilar service in a power plant ashore. 
neers and firemen become accustomed to carrying on their 
respective occupations with a machine that is vibrating 
and lurching while, running at high speed; and presum- 
ably the extension of repair work in various mechanical 
departments on board ship is along the lines of natural 
evolution in the extension of different mechanical callings. 


Founpry Deraris 

The foundry on the “Prometheus” is installed aft of 
amidship and dimensions approximately the same 
size as the machine shop described in an earlier article. 
It is a little over 50 ft. long and extends the full width 
of the ship. It presents a liberal amount of space for 
the operations it is expected -to take care of. In spite 
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of the fact that there are cupolas for iron melting and 
quite a number of brass-melting machines there is ample 
space for a large sand pit in the middle of the depart- 
ment and for ordinary molding purposes around the deck 
as a whole. 

The sand pit near the center of the foundry floor is 
14x18 ft. in area and about 6 ft. deep. 

A general view in the foundry, looking aft toward the 
cupolas, both of which are clearly visible in the» back- 





OF THE “PROMETHEUS” 


ground, presented in Fig. A second view, looking 

forward and across the sand pits, is given in Fig. 2. In 

each of these illustrations a number of molds are shown, 

with the flasks closed ready for the pouring operation. 
X=/ Furnace, Tilting, Crucible, !10-/b Capacity 


Y-2Furnaces, ” 165-/ 
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FIG. 3. FOUNDRY ARRANGEMENT 


The floor plan of the foundry with the equipment in 
place is given in Fig. 3, and also an elevation showing the 
cupolas for iron melting. One of these cupolas is to 
cast one-half to one ton per hour; the other,one to two 
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tons per hour. So it will be seen that it is possible to 
pour castings up to 6,000 or 7,000 lb. in weight, which 
is quite as heavy as any work that is ever-likely to come 
to this foundry. 
taking care of heavy work generally is made, A 
installed, and the and 


suit- 


able crane has been block hook 





FIG. 4. BOILER AND SHIPSMITH SHOP 
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Provision for handling flasks and for 
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illustrated. In one of these galleries is installed the 
woodworking and pattern shop, and in the other the stor- 
age for patterns and flasks for the foundry, 

On the starboard gallery are a motor-driven tumble 
barrel, a core oven and a blowe1 


the dotted 


for the cupolas, as in 


lines in the plan, Fig. 3. The 


dicated by 





IRONWORKERS' SHOP 








FIG. 6. BOILER, 


for this crane will be seen depending at the right in 
Fig. Re In addition to the iron cupolas there are on 
each side of the foundry three tilting furnaces for brass. 
Four of these tilting crucibles have a capacity of 110 


Ib. each: the other two have a capacity of 165 lb. each. 


The foundry is located upon the lower deck, the same 


as the machine shop, and has galleries on each side, as 


SHIPSMITH 


SHOP 


AND SHIPFITTERS’ 


elevation in Fig. 3 gives the proportion of the cupolas, 
the height between decks and the position of the charg- 
ing platform for the cupolas. 

Figs. 4 and 5 are general views in the forge shop and 
show in the foreground in each case a 150-ton hydraulic 
This 


would 


extensively for 
to be handled 


pneumatic forging press. is used 


various jobs which otherwise have 
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under some form of hammer. This press acts upon the 
squeezing principle and is considered desirable for use 
on such a ship, as there is no shock due to hammer blows 
in its action. Fig. 4 illustrates clearly the arrangement 
of the press proper, the piston control, the accumulator 
and all the operating levers and rods, and Fig. 5 shows 









t 2 t 


v ro * am = meee cee 
a i + 
} ub = Ww | J 


Work Bench 
































Comerand , ‘i 
or fi nnealin 
ae wine’, Hatch furnace 7 
7 perirn 
Work Bench Bath ~~ Electric 
Weldirn 
{ tf) 
fy Anvils->F aiadalt 
fence l Forge 
—e 1 _6-ff Plate Rolls 
Drill f] | 
Motor | Power Hack ” 
Saw bb Anvils u Motor 
Emery Grinder 4 xc 
Bending Slab 
Hatch 5x5 y O Hatch al my. 
Cargo | C Up 
Hatch | , 
(Overs 
“EE Cargd atch | 
/ Punchand Shear argo Hatc 
” me | —— 7 fover) 
Oxy-Acetylene 
ry . Outhit and Work | 
Radia/ Bench 
Dril/ 
FIG. 7. PLAN OF FORGE AND BOILER SHOP 


the same machine as it appears from the front, while 
the job is being placed between the dies. 

The arrangement of ship cranes, trolleys and overhead 
crane service generally is very clearly presented in the 
photograph. Immediately behind the forging press will 
be seen a large punch and shear and other apparatus of 
value in such a department. The boiler-shop apparatus 
is also installed in this department and includes a set of 
6-ft. plate rolls, the punch and shear referred to, a slip 
roll-forming machine, drill, ete. 


Fig. 6 is a view of the portable oxyacetylene outfit. 
There is also a portable electric-welding outfit. At the 


left in Fig. 6 will be seen an annealing furnace, and di- 
rectly behind this is a tempering and hardening furnace. 
The position of all this equipment, of the various forges 
and of the remainder of the apparatus will be understood 
from Fig. 7, which is a plan view of the department 
and gives the location of all of the different pieces of 
equipment. 
& 


Efficiency of Rope Drives 


By WituraMm Hirst 


To one who has not had experience with rope drives it 
may be difficult to understand why a single strand of 
rope will show a higher efficiency than two or more. The 
natural inference is that if one rope has an efficiency of 
97 per cent., a drive of ten should have the same. 

To have each individual rope pull exactly its share of 
the load each groove must be exactly the same _ pitch- 
diameter and shape. Furthermore, the ropes themselves 
must be of the same diameter and tension when running, 
so that each will rest at the‘same depth in the groove. If 
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this condition could be realized, then the same efficiency 
could be attained with a number of ropes side by side as 
with one, but this degree of perfection is never realized ; 
hence the actual efficiency depends largely if not altogether 
on the degree of accuracy in the sheaves and uniformity 
in the size and tension of the ropes. No matter how small 
the difference in the pitch diameter may be, the rope or 
the groove having the greatest diameter in the driving 
sheave, or the one having the smallest in the driven sheave, 
will pull the hardest. Assuming this difference to be 0.01 
in., it will be 0.0314 in the circumference and in 100 
revolutions the rope in one of these grooves would have 
drawn ahead of the others more than 3 in. and taken 
more than its share of the load; therefore, this rope or 
some other must slip. In most rope drives some of the 
ropes are slack on the pulling side and they can be heard 
creeping in the grooves. This accounts for the relatively 
low efficiency of the rope drive.—Power. 
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Inspection Square of Special 
Use With Surface Plate 


By A. G. CHARLES 


In Fig. 1 is shown a very handy square of advantage 
chiefly in conjunction with the surface plate. While 
this tool will not serve the wide variety of purposes cov- 
ered by the beam square, it is handier for use on the sur- 
face plate. Beam squares are often used for testing in 
the manner shown in Fig. 2. They are inferior to the 
tool shown, which will prove to be especially valuable for 
rapidly inspecting finished work. If the bottom of the 
square is lapped flat and a good surface plate is at hand, 
the square may be rubbed around slightly upon the plate, 
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THE SQUARE AND ITS APPLICATION 


pressure being applied to the square, which will adhere 
somewhat to the plate. 

If the operator wishes to test the squareness of a piece 
by using tissue paper, it will not be necessary to hold the 
square. The blade may be readjusted at any time by 
means of the screws at the bottom. If this readjusting 
feature is thought undesirable, the blade may be firmly 
pinned in position in the base. I prefer the latter 
method of construction, as the square may be easily re- 
ground and: relapped im case-errors occur. - 
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Making the Small Parts of the 
British Time Fuse 


By Frep H. CoLvin 





injury. Another form of cap was made of heavy tinfoil, 
SY NOPSIS—The smaller parts of the time fuse although this later gave place to a cap of lead thoroughly 
for the most part simply require a good grade of coated with tin in order to prevent any possible contact 


TOOL STEEL , > 


automatic screw-machine work. No special meth- 











ods are used, so that sizes, gages and production rey . 
are all that seem necessary. +! elke 
a re S x 
oF a Ys 
In addition to the body, cap, base plug and timing Ah” x : 
“1 - . : 1” »{COLD-ROLLED STEEL” wh 1 Yr. 
rings that have been described in more or less detail, there A ik . “gx 
are also many other parts that are largely made in the — 5) c 
° P ° . L. » » rl 4 (Oo 
automatic screw machine and the punch press. Instead ; 0300 . : Lone” 
of showing these individually, they are grouped in Fig. 1, a & my 
. * ss 2 <4 5 
the designating letters corresponding to those used In 3 Pt : = 
connection with the assembled fuse, which appeared in ie 7 olf 
> . > . . ui 
the first article of this series. z= x 
+* a * 8 . eq ' "RD 
I ig. 2 shows the brass fuse cover as originally called for x y a 6 
and gives some idea of the work that it involved. It 0302" ~ Ores” HalZ6” 
: TE: All Gages are Too! St 
consists of the body A, the brass wire ring B, which must °) E F MOTE: All Gages are Too! Steel 
bal FIG. 3. TIME PELLET 
, , io yp ¢ raze ‘ , , os (r-() 
he butted together and brazed at the joint, the tearing ff tated Gita: te Mieenten ot tanta: G: eats of Ganemenes 
strip C and the short brass strip dD. [his strip Is soldered recess; D, diameter and steps of threaded parts; E, diameter 
of detonator recess; F, diameter of central hole; G, shape of top 


to the cap of the body A in order to hold the ring B on 
the side opposite the hold of the tearing-off strip. of the lead and the explosive material, which make a 
The object of the fuse cover is to protect the fuse from dangerous combination. 
exposure to dampness and to guard it against mechanical The serew-machine work covers evervthing but the 
washers, detonating time and _ percus- 
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FIG. 1. PERCUSSION PELLET 
A, total length; B, thickness of flange; C, diameter of front part; D, diameter of body; E, diameter of plan; F, diameter 
and recess in top; G, depth of recess detonator in top; H, diameter of central hole; I, diameter of detonator recess; 
diameter and depth of threaded part; K, external forms 
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FIG. 5. THE SMALL PARTS IN DETAIL 
F, time pellet; G, time-pellet screw; H, percussion pellet; I, percussion-pellet screw plug: J, time stirrup spring; K. 
percussion-pellet body: L, percussion arrangement holder; M, base plug (already shown in detail); N, cap holder; O, spring; 
P, firing needle;. Q, base-plug screw; R, ferrule; S, stirrup spring for percussion pellet; T, cap setscrew; U, base-plug 


washer; V, washer for recess in holder; W, washer in percussion-holder 


cap 
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FIG. 4. TIME-PELLET SCREW 
A, total length; B, diameter of plug; C, diameter of nipple; I, length of nipple 
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FIG. 6. PERCUSSION-PELLET SCREW PLUG 
A, total length; B, diameter of screw plug; C, diameter of nipple; D, length of nipple; E, diameter of center hole 
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FIG. & PERCUSSION BODY 


FIG. 7. TIME STIRRUP SPRING 
A, length and form; B, diameter of hole; C, internal form; 

















D, width of lugs; E, thickness of brass; F, diameter of circular A, total length; B, diameter of outside; C, thickness of base; 
part LD, diameter of central hole in base 
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FIG. 10. CAP HOLDER 
A, total length; B, internal diameter and form; C, diameter of central hole 
NOTE: All Gages are Tool Steel 
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FIG. 12. PERCUSSION NEEDLE 


A, length of screw; B, diameter of screw; C, diameter of flange: D, thickness of flange; E, length and cone of time 
needle from face of flange; F, length and form of percussion needle 
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The time stirrup spring is made in a similar manner 
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FIG. 16. SETSCREW FOR CAP 
A, diameter of setscrew; B, length 
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FIG. 13. BASE-PLUG SCREW 
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FIG. 9. PERCUSSION-ARRANGEMENT HOLDER Ra we] a wirte meHOOSS 

A, length of holder; B, diameter and depth of holder; C., \ 7 7 Fo oe | 
length of head; D, diameter of needle hole in crown; E, diam A c 


eter of large part of head; F, length of screw threads: G 
diameter of screw threads . 














° 7 x. x 
2-25: 0094>« 3 7" re NK ’ D9 
Bo? ie ; 2” 
0, 700k STEEL Hoas7. 10437" o a ted LES « $y 2 A fd "hy ge 8S e039 Fi K rj 
7 K: St Ss = % " : — 7 ee 
 ¥ 2 eKS -coudiroupeo sree z aa ; ro ie . >) 
zHgK | S me | ‘ f ? ' & | ae 
te all BD, (on one Wr tee Pik jg Mase u i el 
of ers aia fe eee 
¥ . 4 
ws oe wt. “y i . r 
>| D SW TOE | —{ » ‘ 
ys a yr kb STEEL gle — — aon 
Cc) ae “we «=« KB ie Keo Key 
8 ; ;~ i wt “1 NOT x : © [wi J 
A 2 xLLG SO jy ¥ - Ly 
TOOL STEEL ademas ile L066 Hake" — 0446 
* H 
HOS’ _.y Lia, @ Y, . 
rE CoaNoT G0 mur Goo +f Q ‘fe Re 
Tr. AIG °¢ ore Tr 
gx Z +e et 4028" NOTE: All Gages are Tool Steel 
| > ee os eane 4 ; wa WA a> L02! 
Cc G 
FIG. 14. FERRULE 
— . . iain A, total length; B, length of champer; C, thickness of flange 
FIG. 11. DETONATOR SPRING at top; D, cone and diameter; E, radius at bottom; F, depth of 
to shoulder in bore; G, another form of gage for same purpose; 


A, total length; B, diameter of spring: C, inside diameter of ; 
top of coil; D, standard weight for testing H, diameter of bore at top; I, diameter of bore 
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FIG. 15. STIRRUP SPRING FOR PERCUSSION PELLET 
A, length and form; B, diameter of hole; C, internal form; D, width of lug; E, thickness of brass; F, diameter of circular parts 
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Screw-machine times on 


Time pellet, 140 per hr. 

Time-pellet screw, 380 per hr. 

Percussion pellet, 130 per hr. 

Percussion-pellet screw plug, 
380 per_hr. 

Base-plug screw, 260 per hr. 

Time —. Delta metal, 360 
per hr. 

Rotating pin, 600 per hr. 

Slotting rotating pins, 
per hr. 

Cap setscrew, 450 per hr. 

Slotting cap setscrews, 
per hr. 

Polishing 
screws, 


1,800 


2,000 


top of cap set- 


1,700 per hr. 


AMERICAN 


these parts are as follows: 


Ferrule, 300 per hr. 
Time-pellet screw 
per hr. 

Slotting time - pellet 
plug, 1,200 per hr. 
Rethreading time-pellet screw 

plug, 800 per hr. 
Polishing time-pellet 
plug, 1,200 per hr. 
Percussion-pellet 
130 per hr. 
Reseating top of percussion- 
pellet automatic, 800 per hr. 
Polishing top of percussion- 
pellet automatic, 2,000 per h1 


plug, 400 


screw 


screw 


automatic, 





® 
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The foregoing are the number of pieces the automatics 
are timed to produce. The actual work turned out, how- 
ever, is considerably less—as is always the case. In the 
average shop from 75 to 80 per cent. of the camming time 
is a good output. 

The gages used for the different parts of the fuse are 
shown in Figs. 3 to 16, each gage being lettered so that 
its particular function with relation to the various com 
ponent parts shown in detail in. Fig. 5 can be found by 
referring to the caption beneath it. 


Another Record Year for Machine- 
Tool Exports 


By 





SY NOPSIS—The fiscal year 1916 was the qreat- 
est ever the history of American 
metal-working machinery exports. The huge total 
is $61,315,032 worth. Roughly, five-sizths went 
to the allied nations. Tables and charts show the 
distribution and give a significant comparison, 


recorded in 





When one year ago the total exports of metal-working 
machine tools had reached the total of $28,162,968, there 
were many who thought that the high-water mark had 
been touched. Certainly nobody would have thought that 
one year later these reports would reach the sum of $61,- 
315,032, making the total exports for the last three years 
over $100,000,000. Nevertheless, this has happened, 
and according to all appearances even the present high 
figure will be repeated. 

Viewing the marvelous growth of the machine-tool 
exports during the last two years, it is of course appar- 
ent that only war could have brought about such an 
enormous demand. A chart giving the development of 
the exports during that period shows that only during 
the first month of the war the exports fell below the 
peace standard (see Chart 1 and Table 1). From that 
time on they have been steadily increasing. They had 
practically doubled in October, 1914, and had trebled in 
March, 1915, when the highest point was reached for the 
United States official year. A decline took place during 
the middle of the year, after which a new rise set in, 
finding its climax in November, 1915. The really sen- 
sational climb, however, was made only in the first half 
of the present year, when the exports touched nearly 
$10,000,000 a month during May. 

Looking at the total of the export trade again, the 
creat influence of the Port of New York is shown. About 
75 per cent. of all the machine tools exported left this 
country by way of New York. The condition of New 
York, nevertheless, is somewhat changed, as the 25 per 
cent. which was exported via other ports and across the 
Canadian frontier had a value approaching nearly to the 
tetal value of machine tools exported by this country 
during peace time. This is possibly the best outward 
sign of the enormous quantity of machine tools that has 
been exported during the past year. Philadelphia, Bal- 
timore, Boston and several of the Pacific ports have taken 
care of that part of the exports. Also, over $6,000,000 
worth went to Canada. 


Lupwiac W. Scumuipr 


Commercially, February, March, April and May, 1916, 
were the most busy months for the export of machine 
the American has ever 
seen or most likely will see for some time to come. June 
shows a small decline, which by some coincidence is 


tools which machine-tool trade 


found also in the corresponding month of a year ago. 
The American machine-tool industry felt the pressure of 
the orders shipped during those four months very acutely 
during the last months of the past year and the first 
of the present. Undoubtedly this huge volume of orders 
had its foundation in the preparations made in England, 
France and Russia for the great military drive that 
It is a matter for specula 
tion whether with this huge equipment the Allies will 


began a few months ago. 


have reached their maximum or whether further exer 
rABLE 1. EXPORT OF METAIL-WORKING MACHINERY, FISCAL 
YEAR 1916 
By Port of 

1915 New York Total Total, 1914 
July $3,160,598 $3,872,358 $810,247 
August 2,891,648 3,624,411 298,257 
™ ptemb« r 2,836,012 3,256,973 550,106 
October 2,654,480 3,236,079 2,110,397 
November 3,923,054 1,644,713 1,871,171 
December 2,458,020 3,205,788 2,432,331 

1916 1915 
January 2,587,029 3,249,595 2,903,740 
February 3,505,609 4,662,905 2,523,722 
March 5,009,204 6,501,022 3,863,913 
April 4,221,715 6,552,397 3,300,953 
May 8,422,872 9,935,806 3,762,567 
June 6,121,637 8,465,985 2,735,582 


tion and the upkeep of the ammunition supply will result 


Approximately) $58,000,000 worth of 
metal-working machines was supplied to the allied coun- 


Kight-two per cent. of the ma- 


in new orders. 
tries during last year. 
chine tools sent to Europe alone went to the allied 
countries, 

Great Britain again has been the largest customer. 
Her imports have reached during the last year the enor- 
An inspection of Chart 
2 shows that British imports began to rise very substan- 
tially during the first half of the present year, continu- 
ing to be on a high level until the end of June. An 
interesting coincidence, if it is one, is that the French 
orders, while slightly smaller than the English, never- 
theless show practically a connected movement. They 
start with a decline in the middle of last year, followed 
by a.slight upward curve, ending finally with a high 
This similarity is best explained by the fact 
acted in with 


on 


mous amount of $20,437,803. 


movement, 
that the nations 
regard to the placing of orders for machine tools and 


two have coordination 


metal-working machinery. 
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The business with Russia has been very erratic, but 
Russia today can claim to have reached the high record 
for one month’s imports for machine tools of the coun- 
tries of the world, with the exceptional total of $3,581,- 
173 during May, 1916. The real meaning of this figure 
is best understood by the fact that the highest total for 
one month of all the exports of machine tools during 
the preceding year was $3,863,913. Another striking 
fact in connection with the Russian business was that 
this forward movement followed a period of comparative 
quietness, the Russian deliveries rising suddenly from 
$275,748 to the amount mentioned. A surprise also 
came from Italy. This country so far has belonged to 
the minor buyers of American machine tools. The exi- 
gencies of the war suddenly have raised it above the class 
into which England belonged before the war. The Ital- 
ian imports may have reached approximately $4,650,000. 
There is at present no indication of a decline. 

Compared with these figures, the turnover with the 
rest of the European countries is small, although larger 
than before the war. Germany, of course, has dropped 
out entirely as a customer of American machine tools; 
also Austria, Turkey and Bulgaria have gone. An esti- 
mate of the trade done with the remaining European 
markets had offered great difficulties already during the 
previous year. The task was still more difficult during 
the present year, owing to the fact that the actual value 
of the machine tools shipped out of other ports than 
New York is so much larger than during the previous 
year. Portugal, the last of the allied powers, has possi- 
bly not taken more than $20,000 worth of machine tools. 


METAI-WORKING MACHINERY EXPORTED TO EUROPE 
DURING FISCAL YEAR 1916 


TABLE 2. 


United Kingdom $20,437,803 


France 13,316,702 
Russia 10,280,566 
SSRN cette 4,650,000 
Portugal 20,000 
Spain can 800,000 
Netherlands 350,000 
Sweden 250,000 
Norway 250,000 
Denmark. 100,000 
Switzerland 100,000 
Remaining Europe, including Finland 37,360 


Total $50,592,431 


On the other hand, great changes have taken place in 
Spain. That country has during the last two years 
made enormous progress in manufacturing. Her devel- 
opment was very much hindered during the first year 
of the war owing to difficulties in the acquisition of raw 
materials and machines. This fault, however, was reme- 
died during the past vear, and the country, therefore, 
has appeared as a large buyer in the American market. 
Spanish machine-tool buyers have frequently visited New 
York and other centers and have placed considerable or- 
ders. It is likely that Spain has bought about $800,000 
worth of machine tools during the past year. 

The Netherlands, which had been able to secure only 
small amounts of supplies during the year before, has 
reappeared as a buyer; and the total exports to that coun- 
try may have reached approximately $350,000. Sweden 
and Norway together have taken about $500,000, while 
Denmark imported about $100,000 worth of American 
machine tools, possibly as much as Switzerland. The 
figures, official as far as obtainable and estimated where 
this was impossible, are given in Table 2. 

The progress of the war, therefore, has brought to 
this country not only increased orders from the countries 
at war, with the exception of the Central Powers, but 
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after a short depression at the beginning of the struggle 
has also drawn an increased trade from neutral Euro- 
pean markets. This latter movement in the export trade 
of machine tools possibly deserves more attention with a 
view to future business than the unnatural increases in 
the turnover with the countries at war. It is only rea- 
sonable that every machine sold will act as an advertise- 
ment for other American machine tools in all those 
markets. Of course, it will depend finally upon the 
enterprise of the American manufacturer whether he will 
be able to hold the markets in question. 

Turning to our own continent, material increases in 
the Canadian trade have already been mentioned. The 
sudden forward movement from $1,199,365 in 1914 to 
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CHART 1. 
PERIOD FROM JULY 1, 


GROWTH OF MACHINE-TOOL EXPORTS DURING 
1914, TO JUNE 30, 1916 


$1,813,188 in 1915 and finally during the latest fiscal 
vear to $6,464,144 is astonishing. It is unfortunately 
still impossible to estimate the actual size of the busi- 
ness done with South America. Brazil, Argentina and 
Chile have not quite returned to the usual equilibrium 
of trade existing before the war. Nevertheless, increases 
in the orders from that part of the world are reported, 
and it is certain that more could be supplied if our 
manufacturers would be willing to do so at the prices 
still governing in South America. New York has had 
a good export business to South America, and it is not 
uninteresting to read the development of the export trade 
during the last year, as shown in Table 3, which gives 
month by month statistics covering exports from the Port 
of New York. 

Unfortunately, these figures show best that the in- 
crease in exports still is not very settled, and great 
changes are evident during the different months. The 
year has been one of many changes generally. Not only 
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has the war affected the inflow of orders, but also ship- 
ping facilities have not always been so regularly avail- 
able as could be desired. For instance, the closing of the 
Paname Canal for several has had a material 
effect on the carrying of machine tools destined for the 
Asiatic market. British India may have been less touched 
by these influences, but the deliveries to China and Japan 
have undergone frequent changes. The New York ex- 
ports of machine tools to China and Japan, with those 
of British India (see Table 4), certainly do represent, 
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MOVEMENTS OF MACHINE TOOLS 
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PERIOD FROM JULY 1, 1915, TO JUNE 30, 


especially in the case of Japan, only a small percentage 
of the total. It is practically impossible to give exact 
figures, but the whole Asiatic trade should have been 
worth about $2,000,000 or even more, which to some ex- 
tent is borne out by the large amount carried in the 


monthly governmental statistics under the heading, 
“other countries.” This sum in the present year is 


more than $3,457,632, against $938,011 during the pre- 
vious year, and includes such important markets as the 
whole of South America, the markets mentioned just 
TABLE 3. EXPORTS OF METAL-WORKING MACHINERY TO BRAZIL, 
ARGENTINA AND CHILE BY PORT OF NEW YORK 


Brazil 


Chile 


1915 Argentina 
July $5,095 $5,363 S848 
August . 5,745 328 10,562 
September 10,188 
October 2,276 560 
November “ 3,192 4,508 10,707 
December pe 4,534 1,115 50 
1916 
January 19,191 2,303 1,895 
February.. 3,456 224 802 
March 13,580 3,862 2,845 
April 10,103 212 13,313 
May 3,990 10,253 12,876 
June 2,932 878 4,599 
Total se $84,282 $29,606 $58,437 
now, Russia in Asia, New Zealand and South Africa. 


The exports to the latter can hardly have been more 
than $80,000. 

Outside the increase in foreign orders shown by the 
vast increase of the total of the exports, the year has 
also brought a renewal of orders from countries only 
indirectly associated with the war. This is possibly the 
most pleasing fact brought out by the preliminary Gov- 
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ernment statistics and the special researches made in 
The 
resurrection of ordinary trading with neutral markets 


this article on behalf of the American Machinist. 


TABLE 4. METAL-WORKING MACHINERY EXPORTS VIA NEW 
YORK TO JAPAN, RUSSIA IN ASIA, BRITISH INDIA AND CHINA 
: Russia in British 
1915 Japan Asia India China 
July $6,464 $6,883 $1,780 
August 3.753 3,503 
September 5,028 817 0,145 
October 99090 $9,604 2,001 1,203 
November - , 9,388 288 2,030 762 
December : 97,500 423 150 
1916 
January 87,538 2,568 4,293 2,823 
February 6,285 27,588 1,951 2,729 
March 5,066 3,763 
April 5,617 23,636 11,941 2,787 
May 35,785 1,851 3,402 2,425 
June 5,604 24,376 8.770 1352 
Total $200,117 $89,911 $19,867 28,165 


finally will prepare for the transition in the export mar- 
ket from the state of war to that of peace. 
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Machining Motorcycle 
Cylinders 


When one stops to consider that motorevcle motors are 
air cooled, and need as much exposed cylinder surface as 
possible, one of the big reasons for casting cylinders sep- 
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DETAILS OF 





CYLINDER 


FIG. 1 


arately for even multiple-cylinder motors will be under- 
stood. ‘The Henderson Motorevele Co., Detroit, Mich., 
uses a four-cylinder motor, and details of the type of cyl- 
inder used are shown in Fig. 1. 

The machining operations on cylinders are not at all 
complicated, and the major ones are comparatively few. 
The first operation is to chuck a cylinder and rough-bore 
the inside. The flange is also faced off. In common 
with most work of this kind, the castings are allowed a 
certain amount of time to season after the roughing cuts. 
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The flange holes are then drilled and reamed, as shown 
in Fig. 2, 

The jig used for holding the cylinder for the flange 


using a multiple drilling head. 


drilling and reaming operation is interesting. The cyl- 
inder is slipped up onto a locating pin that fits the bore. 
A screw jack A holds it firmly in contact with the under- 


When putting in or remov- 


side of the top plate of the jig. 
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tion of this screw and the crank, is clearly given in 
Fig. 4. 

Some work on the valve chamber now intervenes, and 
then the cylinders are reamed in the jig shown in Fig. 5. 
In this jig, the cvlinder is located by means of the drilled 
and reamed flange holes, which fit over pins on the under- 
side of the top plate of the jig. 


The casting is forced up 











FIG. 2. FLANGE-DRILLING JIG 








FIG. 5. REAMING OUT THE BORE 


ing a cylinder, the jack is made to slide along to the left 
out of the way. This is necessary, since the locating pin 
or plug, shown at B, Fig. 3, projects downward quite a 
way. The cylinder is located in the jig radially by means 
of the valve chamber C, which fits in between two clamp- 
ing jaws, worked by a right- and left-hand screw and a 
crank. A back view of the jig, showing the exact loca- 





FIG. 3. JIG WITH CYLINDER REMOVED 











FIG. 4. REAR VIEW OF JIG 











FIG. 6. METHOD OF ROLLING THE BORE 


against the top plate by means of a screw plug underneath, 
which is operated by means of a worm on the end of shaft 
A, which carries a crank on the outer end. After being 
reamed, the bore is rolled with the tool shown in Fig. 6. 
This rolling tool carries six hardened-steel rollers and 
turns at about 150 r.pm. This operation gives the-bore 
a hard, smooth surface, 
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Letters from Practical Men 
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How Would You Gate These 
Patterns? 
A customer recently sent us six 4-in. gears like the one 
shown in the illustration and wanted to know if we could 
gate these without placing the leader on the face of the 








THE PATTERN TO BE GATED 


teeth, as he did not want to do any finishing on this part 


of the casting. The teeth were also to be free from fins. 


Mr. Patternmaker, how would you have gated these 
patterns ? A. E. Howapay. 
Naugatuck, Conn. 
cs 


Drilling Oilstones 


It is sometimes necessary to drill holes in broken oil- 
stones and emery make them available 
work by fitting to a handle or arbor. This can be done 
with a “star” drill made drill The drill is 
made with relief behind the cutting edge and is hardened, 
but not drawn. It is held in the hand and kept con- 
stantly turning while it is tapped with a hammer. 

Springfield, N. J. F. J. Dirrmar. 


wheels to 


from rod. 


Readers and Correspondents 


To be a correspondent of the American Machinist means 
many pleasant experiences, one of which may be cited 
the friends you get to know among the many readers. 
One instance of my own may be given. 

Some three years ago, after a description of a certain 
works, an old boy of mine, now holding a responsible 
position in America, wrote me a Very interesting letter. 
He had waited, he said, a long time, reading the American 
Machinist diligently, to get my name. Finding it he 
chanced a letter through the firm I happened to be writ- 
ing about. He said he had almost given up, although the 
writing under a certain name he felt sure was mine. His 
chance letter arrived home, and many interesting letters 
have passed since, 

Two letters from readers reached me quite recently, 
seeking for information, and I did niyv best to obTige?’ 1 


for 


suppose ] ought to feel proud that, living in a city of 
upward of 400,000 inhabitants, letters can reach me when 
devoid of all such details as number, street or district. 
But it is not fair to the postal authorities or the Ameri- 
can Machinist. 

Many correspondents, myself included, use pen names 
for quite honorable reasons, and no doubt many readers 
who desire acquaintance with the writer of a contribution 
meet with disappointment (perhaps they blame the A mer- 
ican Machinist quite unjustly) because the writer is un- 
known to the postal authorities under his pen name. But 
the reader is alone to blame. Just send your letter care 
of the editor, who will put matters right. It is the royal 
and road readers and 
correspondents. KF. P. Terry. 

Belfast, Lreland. 


road the only safe between 


Correct Shape for Screwdriver 


The illustration shows how to file or grind a screw- 


driver so it will tend to hold itself in the slot of a screw 
should be 


and not slip out. The sides of a screwdrive: 





A SCREWDRIVER 


END ON 


W ELL-FORMED 


flat and parallel to fit the slot in the screw and not, as 
For 
especially hard jobs the concave form shown is advan 
Kk. M. Keys, Jr. 


usually found, beveled like the point of a chisel. 


tageous, 


New York City. 


Use of Angle Plate on 
the Faceplate 


was difficult to hold while 
and (. The part to be 


The part shown in Fig. 1 
machining the surfaces A, B 
machined was a bronze casting. 

An angle plate was found, which when packed up a 
little as in A, Fig. 2, held the piece at the proper angle 
to allow for machining the inner surface of the funnel. 
There were quite a number of these parts to be made, 
and once the angle plate in Fig. 2 was properly located 
for the first piece, it was left undisturbed while the rest 
this manner the 
The set-nyr for machining the face 


were machined. In remaining pieces 


were easily lotatéed: 
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? and turnin the teat (, Fig. 1, is shown in Fig. 3. The 
piece is securely held in position by the clamps A and 
B, Fig. 3. 

In Fig. 4 is shown the simple manner in which the 
holding device is properly located upon the faceplate 
of the lathe, so that the small hole that is reamed through 
the teat will run into the center of the funnel. When 
the Gevice had been located and securely clamped in posi- 
tion so that the point A, Fig. 4, was in line with the tail 
center, it was not moved from its position on the face- 
machined. When 


been 


plate until all the pieces had 





























Fig.3 Fig.4 


UNUSUAL 


FIXTURES AND METHODS USED ON AN 


FACEPLATE JOB 


drilling and reaming the hole through the teat, the point 
A, Fig. 4, was.removed by the drill, but this mattered 
not after once the device had been located and clamped. 
Face B, Fig. 1, could not be machined over the entire 
length in the lathe, owing to the interference of the lug. 
The portion of B that was not finished in the lathe was 
handled in the shaper, the piece being mounted upon the 
same device, the cut running longitudinally. 
Newark, N. J. A. R. WILLIAMs. 


rg 


Punches for Leather, Rubber 
and Fabric Washers 


The illustrations show simple and practical punches for 
cutting blotting paper, leather, cloth and rubber washers 
for different uses. 

The punch illustrated at 2 cuts a large circular ring A 
and a small one B with a 1%-in. hole. It may also be 
used to cut either of these by removing the outer ring or 
che small punch. The stripper has to remain to strip the 
scrap. This style of punch is practical for any size or 
shape up to 3 in. in diameter. It can be used by hand or 
in a punch press. 

We have always used cold-rolled steel for shanks and 
strippers, and a coarse knurled surface on the handle. 
We use 20 threads per inch on all threaded parts—drill 
rod for the small punches and Paragon oil-hardening steel 
for all other cutters. This allows us to make irregular 
punches to size and harden them without changing their 
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shape. The edges are honed or ground on the outside to 
a cutting edge. At C is shown a punch we use for 
punching holes through leather after it has been glued to 
certain parts of wood in which holes have previously been 
drilled. With this style of punch we not only get a 
clean-cut hole, but can work rapidly as the punch is the 
size of the hole in the wood and is guided thereby. 

This punch is made of cold-rolled steel turned to the 
desired size. A combination center drill is used to open 
the end and form the edge. It is then casehardened. A 
piece of rubber is pushed into the small hole and fastened 
with shellac. The rubber acts as a stripper. 

At PD) is shown a pencil punch for making correction 


in stencils and cutting. By this method we are able to 
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FORMS OF PUNCHES FOR FABRIC PAPER, 
RUBBER AND LEATHER 


SEVERAL 


get any size required from No. 60 drill to 1% in., which is 
ihe largest size in use for this purpose. In this style of 
punch, you will notice that the punching comes up 
through, so as not to fall on the cutting or stencil. 
Bulfalo, N. Y. G. C. Horr. 
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A TailstocK Feed 


I had a large number of gasoline-motor valve guides 
to drill in a lathe. There was not spindle travel enough 
to drill the entire length in the usual manner without 
resetting the tailstock, so I bolted a strap of iron to 
either side of the carriage by means of the T-slots and 
bent the other ends at right angles to fit over the ad- 
justing setscrews in the tailstock, fastening the carriage 
and tailstock firmly together. I then tightened the tail- 
stock just enough to allow free movement on the ways. 
By using a fast carriage feed T found the guides could 
be drilled and reamed very rapidly. 

This arrangement works equally well in drilling and 
reaming small bushings and does not interfere with fac- 
ing the ends. Raten C. Biekrorp, 


Waterville, Maine. 
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Exact Angles for Lathe Centers 


In answer to R. W. Greene’s article on page 298, I will 
say that a 60-deg. angle can be readily originated by the 
method used by me some years ago for a standard with 
which thread gages could be compared. The principle 
employed is that in an equilateral triangle each interior 
angle is equal to 60 deg. Then, if three bars are made, as 








—Y 





60-DEG. ANGLE GAGE 


, C in the accompanying illustration, each of them 
exactly equal to the other and with the holes the same 
distance apart and in the same relative positions in regard 
to the sides, the center lines of these bars when connected 
by pins passing through the holes will form an equilateral 
triangle. As the inside and outside surfaces of the bars 
are parallel to the center line, all angles included between 
the inside or the outside of the bars will be 60-dee. angles. 
Brooklyn, N. Y. Epwarp A, STEIN. 


Co-operation in Buying 


The frequency with which articles appear about the 
man who does the buying is an indication of the lack 
of coéperation between the purchasing agent and the man 
in the shop. 

The tendency of the buyer is to discount the experience 
of the mechanical man, believing that his preference for 
a certain tool comes from his having used no other. As 
a matter of fact this preference is probably the result of 
a process of elimination extending over months or even 
years. 

A recent contributor to your columns has stated, “1 
have never met a purchasing agent who was a highly 
qualified draftsman, screw-machine expert, brass molder,” 
ete., and he never will, for as the countryman said after 
gazing at the giraffe, “There ain’t no such animal.” 
On the other hand, many buyers have to show their di- 
rectors that they have spent less money than their pre- 
decessors, or that expenditures grow proportionately less 
each year. 

When the whole proposition is boiled down there are 
only two principles for the purchasing agent to follow. 
The first is to be assured of the integrity of the house 
from which he is purchasing.. When a salesman’s, card 
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is handed in, it is a simple matter to ascertain if his 
firm is in the buying section of such papers as the 
Machinist. If so, all question as to respon 
sibility for mistakes or defects is set at rest in the buyer’s 
mind, 


American 


If not, then it is only fair to request other evi- 
dence as to such responsibility. 

The second is that the much or little money spent is 
not what will show economical buying at the year’s end. 
It is the service and production which the superintend 
ent has obtained from Any 
who is responsible for production will gladly submit re- 


the articles bought. man 


ports to the purchasing agent, and a simple system can 

be devised to keep a record of these which, in turn, can 

be presented to the board of directors on demand. 
Jersey City, N. J. H. D. Murpuy. 


Take Warning! 


Vol. 44, J that 
Little has a few words to say on the merits of the Eng 


On page 1089, observe George G. 
lish system of measurement as compared with the metri: 
system. I have worked in shops using the two systems 
for the past 20 years and I have yet to hear the first 
complaint from a practical shop point of view against 
the metric system. 

At the works where I am at present, the tool makers 
and machinists when they have a job to do where the 
dimensions are given in inches (such as locating holes in 
jigs, etc.) invariably transpose them to millimeters, a: 
there is less chance of error in reading measuring instru 
ments in millimeters than in inches, notwithstanding the 
fact that an equal number of measuring tools are pro 
vided for each system. 

[ have had a number of apprentices under my charge 
from time to time, and I have found that in every case 
they grasp the method of reading the instruments in the 
metric system in about as many minutes as they do the 
As the mil- 
limeter is a small unit, 0.01 mm. is equal to approximately 
0.0004 in. “one hundredth” 
as “four ten thousandths.” It is readily seen that shop 
calculations are much simpler with the metric system, 
especially where there are many to be worked of the 
form, z = Va? + b*. In 90 per cent. of such caleula- 
will be an millimeters 


other system in the same number of weeks. 


Surely it is as easy to say 


tions a and b even number of 
where in inches they would probably be to the nearest 
‘4s in., which might involve five places of decimals in 
each, making ten places in the square of each. 

In the other case, all one has to do is to refer to a 
standard pocketbook giving numbers squared and write 
A job came 


there 
mentioned 


down the answer, thus eliminating errors. 
week ago 
the 


where were 


type 


before -my notice about a 
thirty 
(z = Va? + 6%). Just think what figuring this would 


have entailed had the dimensions been in inches instead of 


over calculations of 


millimeters. I have also observed that it is much easier for 
draftsmen.to visualize sizes in ‘millimeters than im: frac- 








560 AMERICAN 


tions of an inch. I have reserved the most important 
point, in my opinion, until last—namely, the educational 
point of view. 

Think of the enormous amount of work entailed in 
memorizing tables of long measure, square measure, cubic 
measure, dry measure, avoirdupois weight, troy weight, 
apothecaries’ weight, ad infinitum (and in England an 
obsolete money system. also). Just think what a con- 
fusing effect this has on the juvenile mind, each separate 
weight or measure being totally different and (to the 
juvenile mind) no connecting link between any of them. 
Then think of the enormous amount of time wasted re- 
ducing miles to inches, tons to drams, etc. With the 
compulsory adoption of the metric system all this would 
disappear and it would give each child the opportunity of 
almost two years’ higher education (keeping the years 
of attendance as they stand at present), which is so 
necessary in the competitive world of today. As an in- 
stance of what I mean, let us compare, bringing inches 
to miles with millimeters to kilometers. Let us proceed 
to convert 50,204,378 mm. to kilometers. Starting from 


the right-hand: side tick off each figure—50 km., 2 hm.,’ 


0 decam., 4 m;, 3 decim., 7 em., 8 nm. With the other 
system the process would be, first divide by 12, then by 
3, then multiply by 2 and divide by 11, then divide by 
40, then by 8. . When the conditions are reversed think 
of the multiplication. required compared with the metric, 
which is‘sinply. writing down-after your kilos a suitable 
number ‘of ciphers and you have your result correct. 
Surely;if all the contitientalstates of Europe have adopted 
it, the change cannot be such a revolutionary one as your 
correspondent suggests. I might mention that the British 
Association, which is composed of the most eminent men 
of science in the British Empire, has adopted the metric 
system long since for all their scientific work. For proof 
see sizes of B.A. screw threads, and surely the British 
Association are asa body conservative enough for anyone, 
Walthamstow, Eugland. J. PEARMAN. 
: % 


Drawbacks of a Compulsory 
‘Metric System 


I would like to say a word about the metric system 
from a purely personal standpoint. If I were to go to 
any foreign country to live, I would do my best to adopt 
its language, use its systems of weights and measures, 
obey its laws and observe its social customs. If that 
were too large a price to pay for being in the foreign 
land, I would leave it and regret that I did not have 
a more adaptable mentality. 

If in this country, in my own shop, some foreign 
customer should come and want me to build cornshellers 
of the same type as those now in use here, and would 
offer sufficient inducements in the way of volume of 
business and profits, and specify that they should all be 
in metric sizes and have the capacities marked on them 
in kilograms, I would take the order and would not 
expect to have any serious trouble. 

Admitting all this, and also admitting other matters 
that are often mentioned by advocates of the general 
adoption of the metric system in this country, I will 
attempt to make plain why I am opposed to any action 
that seeks to force the system on those of this country 
who do not want it enough to adopt it voluntarily. To 
do this I may have to do some explaining. By profession 
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I am a mechanic, and my technical education has been 
grafted on from time to time because I found that I 
needed it in my business. It has been hard work to 
get some of the grafts to grow and properly thrive. 

I find that I cannot mentally translate this knowledge 
that it has taken me years of hard work to get into terms 
of the metric system. I find that much of my library 
will become obsolete. I will admit that this may be 
simply a sign of my own stupidity, but I want also to 
submit a few-facts to show that even great minds can 
fail to exactly score a bullseye. 

During my schooldays I was taught the rudiments of 
the metric system, and was told of how “scientific” it 
was, and how it was founded om the size of tlie earth; 
and how, if you had one unit, you could get all of the 
others. With this information I was not told that the 
earth could not be measured accurately, or that the 
measurements of different men did not agree closely 
enough to allow the size of the earth to be used as a 
standard, and so a certain piece of metal was used as the 
unit; and that it is so used today. 

Since mentally trying to convert the things I know 
into the metric system, I have concluded that the scholars 
who devised the system were not practical men or they 
would have seen the necessity of linking it to the inch, 
if for no other reason than because many of ‘us find it 
hard enough to think in one system. 

As the advocates of the system all proclaim that its 
virtue resides in the fact that it is decimal, and that 
the divisions of the system can be obtained by either 
multiplying or dividing by ten, it is evident that in the 
beginning it was not important as to what the length of 
the meter should be. All the beautiful relations of the 
units to one another could be maintained regardless of 
this length. 

A practical man might have -realized that the diameter 
of the earth could net be measured correctly without 
instruments, and that while the divisor used to get the 
meter was large, so also was the error from a small 
instrument likely to be large when expanded to the 
diameter of the earth. One authority gives a difference 
of 16,008 ft. in the diameter as found on later measure- 
ments. Now the meter is a piece of metal that the 
United States Government says is 39.37 in. long in the 
United States, but which is a little bit longer than that 
according to some textbooks. One of the books states 
that it is 39.37043 in., another that it is 39.3707904 in., 
and still another states that it is 39.36996 in. 

As I am a citizen of the United States, 39.37 in. it 
legally is to me, and I am rather forced to think that our 
meter is either 39.37 times our inch or else our inch is 
the meter divided by that number. I am not certain 
which is which, but I do know that if I am reading in 
the English system and trying to think in the metric 
system, my inches must be divided by 39.37 and the 
answer pointed off at the right place to have them 
changed to centimeters. I cannot do this mentally, and 
when I take a paper and pencil I generally get so mixed 
up that I lose all interest in the article I am reading. 

If I am trying to think from pounds to kilograms the 
situation is not improved, for I find that one pound is 
0.4536 kg. and one kilogram is 2.2046 Ib. It does 
not rest my brain to find that a square inch is 645.2 
sq.mm., a cubic inch 16.387 cu.mm., and that one pound 
per square inch is 0.070308 kg. per square centimeter. 


rT, 
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worshiping the theoretical, the rabid 
advocates of the metric system will divert their efforts 
toward changing the units of that system to dimensions 
that are thinkable, they will be doing me a good turn. 
I would suggest that they start by having the length of 
the meter changed to 40 That would divert 
their attention to something practical. 

As I have said before, it has cost me years of hard 
work to get the technical education that I now have, 
and to rob me of it is no more right than it is to rob me of 
any other of my possessions. And to make think 
and work in the metric system would be doing just 
that. 

It seems to me that many of those who are so much 


If, instead of 


inches. 


me 


in favor of putting the metric system into our shops, 
and who hold up the English system to ridicule, do so 
because they have been educated in the metric system 
and cannot translate it into the English system any 
better than I translate the English into 
the metric. 

The inertia of the human mind is not one of the least 
among inertias. If it did not offer resistance, phonetic 
spelling, an educational system suited to the needs of 


can system 


present conditions, would be in vogue, along with num- 
It does offer resistance and we 
will find that 


bers of other blessings. 


must allow for it, or we our theories do 
not work out. 

I have a number of other reasons why I am opposed 
forced on this country, but 
the 


and other business take up 


to the metric system being 
I fear that the editor and 
know that the “cornsheller” 
most of my time and keep 
them into print. 

I will consider that I have done a pretty fair job if 
I have been able to transplant some of my ideas in an 
understandable into the of 
studious fellow mechanics. W. 

Oil City, Penn. 


readers will be glad to 


me from attempting to put 


sone of 


OSBORNE. 


way minds my 


28 


oe 


Helping Along the Metric 
System 


I have been very much interested in the recent articles 
about the metric system, both pro and con, because I had 
some work to do that required the use of this system 
sandwiched with the line using the English 
standard. I feel that my experience is similar to what 
many others have had—and as time goes on are having 


regular 


more frequently—that is, getting accustomed to the 
metric system of measurements. 
A doctor once told a friend of mine that no man’s 


appendix was of any use to him, and that people while 
yet in good health should have it removed as a safety- 
first plan. 

My friend found on investigation that this doctor, 
although apparently in health, still the 
possessor of that particular member which he so strongly 
advised others to part with. All of whicii made my 
friend think that it did not make a great deal of differ- 
ence whether we act the part of doctor or patient, and 
that we as a class are to an extent the victims of custom— 


good Was 


sometimes slow to take up improvements because they 
don’t happen to get just the right kind of a start to 
make them fashionable, and at other times following the 
fashion rather than seeking out that which is of merit. 
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If Uncle Sam is going to be the doctor he surely 
is going to have ail classes of patients, and I fear ther 
will be many among them who cannot meet the expenses 
of such a serious operation. Although many of the do 
tors say we must submit and some of us are quite willing, 
others are not willing; 
such an action would be 

However, whether the 
compulsory or not by 


neither are they convinced that 
for the general good, 
made 


metric system 1s 


law 


ever 


conditions would seem to 


indicate that as time goes on and the intercourse between 
nations Increases, we will be called upon more and mor 
to use the metric system. So why not take to it kindly? 

The information for conversions found in the various 


handbooks is very complete, but many workmen do not 


care to consult such books. Conversion tables printed 


in large type and posted around th shop would be very 
helpful. LT would like to see the American Mai 
a decimal table showing the equivalents of hundredths of 


Live 


‘inist vet out 


an inch in terms of the millimeter as a companion to 


one now issued showing the decimal equivalents of the 
sixty-fourths of an inch. 
the logical 


clitlic uities are 


The micrometer seems to be tool to help 
and the 


Martin Hl. BALL. 


us to work out these changes, 
not so great as often pictured, 
Watervliet, N :. 


The Advantages of Machinist 
Draftsmemn 


the 


advice 


othe! 


There is a temptation to dismiss discussion on 
with the eryptik 
last.” On the 
what Mr. Mundy 


nachinist 


question of machinist draftsmet 
“Let the 
hand, | 


plies on page 356 


shoemaker stick to his 
inclined to indorse 
that the 


draftsman as 


am Th 


average makes 


the 


about as good a average draftsman 
makes a machinist! 

I have had some experience with draftsmen as machin 
ists and more experience with machinists as draftsmen 
Concerning the former I can only say that every drafts 
turn for a time. It is 


man ought to machinist at least 


the only way he can thoroughly learn the trade of draft 


ing. In the shop he will learn in a short time how im 
portant it is for the draftsman to know the practical 
side of construction, its possibilities and limitations. and 


he will discover how little many so-called draftsmen know 


about this side of their work. 


Concerning the machinist who turns draftsman I must 


that his efforts on drawing about as cruc 


effort 


sil) papel are 


as the average draftsman’s in the shop! If a 
machinist really wants to learn to draw, is willing to give 
the necessary time to learning how and has some native 
ability along that line, it is obvious that his training in 
But 
turn draftsmen are inclined to leave 
the data which they 
how to supply. ‘They seem unable to appreciate that a 


drawing is a fixed thing which must specify exactly and 


most machinists who 


ott 


from their shop experienc 


the shop will be invaluable. 
their drawings 


know 


not allow inferences or Opinions Or YUPCSSCS, 

There will be less difficulty between drafting room and 
shop if there is more consultation hefore ideas are worked 
out in metal, if the men trom the shop are called into 
the drafting room to advise and suggest befort® the draw- 
ings get into finished form or into the shop, and if the 
men from the drafting room are called into the shop to 


offer a way out when difficulties are encountered. What is 
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needed is more and constant codéperation between draft- 
ing office and shop. 

Finally, let us not forget that the machinist who does 
not know how to read a drawing is no better than the 
stenographer who cannot read shorthand notes, and that 
the draftsman who is not acquainted with shop prac- 
tice is no better than the stenographer who cannot care 
for her own machine. Competent workmen in both of 
these fields of endeavor should have a good working 
knowledge of each trade. F. G. HIGBEE. 
Iowa City, Iowa. 

- 


The Suggestion System 


Much has already been said in relation to the various 
suggestion systems in operation and those that ought to 
be in operation. There seems to be a matter of fact 
that is not looked upon in quite the right light. When 
a thinking individual hits upon an idea that means per- 
haps the saving of many hours of labor, he will gladly 
contribute the scheme in the shape of a small article to 
some technical paper. His reward for so doing will be 
slight, but he will be pleased, partiy because of the money 
earned and partly owing to the satisfaction derived 
through telling others “how to do it.” But let him drop 
the same suggestion into the suggestion box at the shop, 
and what is the result? 

Assuming that the plan is a real saver and is put 
into practice, he will figure the apparent amount saved 
and then feel that he is being treated harshly if he does 
not receive a fair portion of the apparent saving. The 
chap does not seem to realize that soon after an im- 
provement is put into operation, competitors will adopt 
it also. These competitors will not pay a reward to the 
originator of the idea; and if the firm which obtained 
the suggestion in the first place pays a large sum or a 
regular bonus to the suggester, it will be laboring under 
a handicap. When a manufacturer obtains a new and 
more efficient method of doing something, he has the 
better of his competitors only until they adopt this idea, 
and we all know that any innovation that is not iron- 
bound with patents and money to back them will soon 
be copied. 

Suggestion systems are intended for and should be 
helpful in keeping institutions up to their highest point 
of efficiency. They are the means by which the mass, if 
they know how, may get behind the big thinkers and help 
push the wagon of efficiency up the hill to a higher plane. 

The American Machinist might be called a gigantic 
and highly efficient suggestion box, even though the title 
is lacking. Suggestions are poured in at the rate of 
several thousand a year and are looked over by many thou- 
sand readers every week. The American Machinist seems 
to have no difficulty in obtaining suggestions. It pays 
promptly for all matter of interest. But the money- 
earning qualities of a contribution cannot be consid- 
ered in the payment. The very men who advocate large 
remuneration for shop suggestions appear satisfied with 
what they receive from technical papers for the same 
material. Of course, a firm should pay promptly and 


somewhat more than a technical paper, since it has more 
of a start on its competitors than in cases where the 
suggestion is received through the medium of a periodical. 

My only experience with the suggestion system has been 
to work in a shop that had one. 


On the printed forms 
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to be filled out with a suggestion was all the informa- 
tion necessary to enable the suggester to present his idea 
in good shape; never a word as to whether the reward 
would be ridicule, thank you, or what. The shop was 
headed by an “efficiency engineer” (?) and was bubbling 
over with opportunity for improvement. I wisely over- 
looked the suggestion box in this shop, as the best sug- 
gestion that I could have offered would have been to put 
a better man in charge of the shop. That such a change 
commended itself to the owner of the plant was proved 
by later events. As this very efficiency engineer was the 
first to look over the suggestions. I fancy that the re- 
ward for such an intimation would have been heavy pay- 
ment from the end of his boot. 

To sum up, if a suggestion system does not pay and the 
possessor of a good plan is overflowing with a desire to 
express himself, there are technical papers and periodicals 
of all kinds, which are equally glad to publish the idea. 

If you prefer the suggestion system and it is either 
unsatisfactory or not in evidence, publish your idea. Then 
hint to the boss that he may get a good suggestion by 
paying the price of a certain issue of a certain paper. 

Newark, N. J. Gustave A. REMACLE. 

& 


Method of Analyzing Motions 
by Graphical Charts 


Referring to the article “Methods of Analyzing Motion 
by Graphical Charts,” by Frank B. Gilbreth, on page 
237, I beg to call your attention to an erroneous sur- 
mise. When referring to his paper, “Motion Study for 
the Crippled Soldiers,” Mr. Gilbreth writes: “Somewhat 
to my surprise and regret, this chart and the disclos- 
ure of the methods of its preparation and use called forth 
no discussion whatsoever.” This error is probably due 
to the fact that he did not personally read his paper. 
I happened to be present at the meeting and not only 
discussed his paper, but criticized some points therein. 
While the title of the paper was very timely and attrac- 
tive, practically nothing was said in reference to crippled 
soldiers. I fully appreciate the enormous amount of 
work that is necessary for an investigation such as Mr. 
Gilbreth has made. Nevertheless, I do not hesitate to 
state that in the form presented it is only of indirect 
value and as such should be handled with utmost care. 
His investigation represents an appreciable step in the 
direction intended, but is by no means complete enough 
to make conclusive deductions. 

In investigating the mechanical side of the anatomy 
of beings, observations made must be so classified, tabu- 
lated and charted that the geometry, mechanics and 
kinematics pertaining to the case are brought into ac- 
curate, absolute relation, which is most suitably done by 
nomographical representation. 

I realize the difficulty of such a problem, but that 
should make it the more interesting for the specialists 
handling such work. The main criticism I have to make 
on the motion as presented.in your issues of Aug. 10 
and 17 is that the employment of one cross-section plane 
gives two-dimensional results, while most performances 
of man while working occur in three dimensions. Com- 
plete investigation of motion study embraces kinematics 
and mechanics; and when I speak of geometry, I mean 
it in the sense in which the linguist would speak of 
grammar. 
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In making artificial limbs for cripples we must 
first consider the construction of a suitable limb; 
secondly, suitable joints; and thirdly, means for har- 
monious operation of the limbs so that they may serve 
the purpose intended. It is not always advisable to fol- 
low the exact line laid out by Nature to accomplish cer- 
tain movements and operations, although from an xsthetic 
point of view it is desirable. It has, for instance, not 
been found practical to construct an artificial hand that 
performs its operations exactly like the natural one. In 
several articles published in Zeitschrift des Vereines 
Deutscher Ingenieure many excellent results were illus- 
trated. We find there, for example, that a series of 
devices were made which could be inserted and exchanged 
to take the place of the hand. 

No matter how substitute limbs.are constructed and 
devised, the owner must always learn how to use them; 
and it seems to me that through patience and practice 
these unfortunate men attain almost unbelievable skill. 

Three-dimensional kinematographs may readily be 
made with the aid of a mirror set at a proper angle. 
But even results so attained will not be of such vital im- 
portance as may be expected. Nevertheless, the third- 
dimensional observation must necessarily change the 
periods of performances as shown in the charts. The fact 
that the kinematographs are in perspective and not in 
orthographic projection I presume has been considered 
when setting up the relation between the magnitude, 
duration, etc., of the motion on the cross-sectioned back- 
ground. The function “time,” I understand, is the most 
important one in the efficiency engineer’s mind. From 
that point of view, the method of investigation and the 
devices introduced by Mr. Gilbreth and described in his 
paper are commendable. They represent great time- and 
labor-saving items if intelligently applied to suit each 
individual case. But let us keep in mind that while 
theory is the greatest aid in analysis it is not always a 
cure for lack of experience. 

Just preceding the article by Mr. Gilbreth is one by 
J. P. Brophy, “Where Are the Good Mechanics?” Aside 
from the fact that the American Machinist has from 
time to time kept us informed on the subject, I beg to 
call Mr. Brophy’s attention to Mr. Gilbreth’s article, 
which answers at least one of the many questions Mr. 
Brophy puts. He will notice that the tendency prevails 
to make more and more efficient, special, automatic ma- 
chines of the men in the shop. This course and the 
deficient general shop education we give our youth, com- 
bined with the decrease in immigration of skilled labor, 
I think are responsible for Mr. Brophy’s complaint. 

New York City. Rupotpw L. Hanav. 

Rd 
Same Hours for Office, Drawing 
Room and Shop 


Before we adopt the same hours for office, drawing 
room and shop, as suggested in the editorial on page 
125, let us view the matter from a few more angles. 

The office clerk who stays fifteen minutes or half an 
hour to “clean up” his day’s work neither gets nor looks 
for any extra pay. The pattern maker or tinsmith who 
is detained five minutes after the whistle blows puts in 
a ticket for overtime for the minimum unit. 

The bookkeeper or cost accountant who works until 
ten o'clock two or three nights a month has to be 
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content with “supper money.” No man at a machine 
puts in night work without getting at least time and a 
half, including the time he is eating a light lunch, 

During the vacation season the office help doubles up 
on the work, and thus nothing is added to the expense 
of running the office. The character of the work in the 
shop is such that when a machine is idle because of the 
operator’s absence, produc tion suffers. 

As far as the rank and file in office and shop are con 
cerned the latter have the advantage in pay. If the clerk 
is dissatisfied with his remuneration, he is allowed to go: 
and his place is filled with practically no trouble and 
inconvenience. The screw-machine hand or spinner, on 
the contrary, is reasonably sure of securing at least a 
portion of any raise that he asks for. Of course, we 
know this is the difference between training and the lack 
of it. 

The statement that “the office force does not have to 
work nearly as hard as do the people in the factory” 
should be qualified. 
some factory work and vice versa, 


Some office work is harder than 
Class distinction is 
Is there no 
class distinction between the men in an insurance office 
or a banking house? Again, 

governed entirely by congeniality. 


a matter of men—not office and factory. 
social intercourse — is 
Changing working 
hours will not change human nature. I do not, on such 
short consideration of the subject, claim that these points 
settle permanently in the negative the question of equaliz- 
ing the working hours. They are presented, however, 
for consideration along with those set forth in the 
editorial. H. D. Murpity. 
Jersey City, N. J, 


From a Small-Shop Notebook 


The “tool-makers’ clamps” Liao, 


Vol. 44, 


illustrated on page 
of the American Machinist could be improved 
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IMPROVED FORM OF TOOL MAKERS’ CLAMP 


by making them as shown. This would make a better 
bearing surface for the heads of the clamping screws. 
Quebec, Canada. A. R. Wurrr.e. 


Standard-Size Holes--Why? 


On page 1137, Vol. 44, there is an editorial under the 
heading, “Standard-Size Holes—Why?” The way this 
subject is put in the editorial makes it appear as if it 
would be easy to make the change and also very ad- 


vantageous. 

Standard-size holes are costly to produce, 
shafts standard and have the holes changing, will not 
these holes cost as much or more to produce than stand- 


If we make 
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I give here some reasons why I think 
More reamers 


ard-size holes? 
the change would not be at all desirable. 
would be required, more stock room in the tool stores 
to care for them, more limit gages for holes, and a 
smaller limit will have to be worked to than on standard- 
size holes. Fewer pieces will be reamed before they are 
under size, and there will be more scrap reamers. 

I should say that in the case of a drive fit being be- 
hind a running fit, it would be best to alter the size on 
the drawing. I have had no experience with such con- 
ditions. Some special jobs where this requirement is 
needed would be interesting. J. H. Davis. 

Wembley, England. 

How Would You Produce 
This Casting? 

Replying to M. E. Duggan’s query, page 318, 1 would 
make the pattern to mold in a two-part flask by use of 
core prints from the 3-in. boss up to the top of the 


” 


< eet 














THE PATTERN 


pattern, as shown by dotted lines in the illustration here- 
with. To have a good job the cores must fit the prints, 
and the twelve castings could be made without loss in the 
day’s work, C. K. RoGers. 
Salem, Mass. 

w 


What Has the Metric System 
To Offer? 


Occasionally an advocate of the metric system of meas- 
urements, when urging its advantages over our present 
English system, will admit that its adoption would neces- 
sitate changing some of the standards now in use. Just 
what standards do they propose to change, and what will 
they give us in place of those to which we are accustomed ? 

By far the largest amount of material used in this 
country for manufacturing and engineering purposes is 
listed in dimensions that are nominal, not actual; that 
are short when spoken, easy to write and memorize, that 
have been established by actual thread requirements, and 
that are thoroughly understood by those who use them. 
When we are asked to adopt a foreign system of measure- 
ment that will either substitute odd decimal dimensions 
for our present even fractions, or change our stock sizes 
of material to bring them to even metric dimensions, 
we want to know what these changes would look like. 

Standard wrought pipe is listed in nominal sizes ad- 
vancing by eighths, quarters, halves and inches, and in 
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standard, extra strong, XX, and hydraulic weights. Do 
metric countries use the same actual dimensions and 
weights of pipe as we do, or do they use standard sizes 
developed by themselves, and expressed in convenient 
metric dimensions ? 

Standard oil-well casing runs from 4144 in. to 15% 
in. nominal sizes, and some single sizes are made in five 
different weights. There are also a number of special 
sizes and weights, and every one of these sizes was made 
to fill the needs of some oil field. Will these sizes. 
weights and threads be retained and expressed in odd 
metric equivalents, or will they be supplanted by the even 
metric sizes which I presume metric countries are now 
using ? 

Merchant bar steel in rounds, squares and flats is one 
of the largest items of material entering into our home 
manufactures. The sizes run in sixteenths, eighths and 
quarters, are firmly established in the minds of seller 
and buyer, and are the determining factor in fixing sizes 
of much machine work. Do metric countries buy and use 
this material in our English sizes, or do they have a 
metric schedule of sizes that covers as wide a range as 
ours, and is as easily learned and memorized by those 
who are not mathematicians ? 

The same question applies to structural steel, sizes of 
which are usually expressed with one or two dimensions, 
and the weight per foot. Is there a metric standard 
ready to replace the English ? 

Then how about turned or drawn shafting 43 in. to 
1}? in., manufacturers’ black bolts and nuts 14 in. to 
114 in., plate and sheet iron and steel, wire and nails? 
Will metric measurements answer as well as English for 
all of these without changing present actual dimensions ? 

Then there is tin plate. What is the metric expres- 
sion for 14x20-90 Ib. tin? 

How is lumber listed in metric countries, and what 
is the metric equivalent for 2x4-16? Or for our board 
foot ? 

The foregoing are only a small part of our materials 
that would be affected by a change from the English to 
the metric system, but I trust that the advocates of the 
latter will be able to show us some metric schedules of 
sizes in good working order that are better for our own 
use than the English system. F. A. Dew. 

Pomona, Calif. 


¥ 
Exact Angles for Lathe Centers 


R. W. Greene’s center troubles, described on page 298, 
remind me of an attempt to buy an accurate 60-deg. 
gage while residing in England some years ago. One 
gage was wanted, but three of a well-known American 
make were obtained—the extra two to help test the one. 
These gages being of sheet form—not conical—were 
tested against a straight-edge on a glass plate, so that 
light was freely admitted to show inaccuracy. No means 
was at hand to ascertain the amount of error, but it was 
so considerable that the gages.were returned to the sell- 
ing agent. The agent refunded the purchase price with- 
out comment. 

It is plain that an error of 2 min. of are is negligible 
in any center of ordinary dimensions. In a 60-deg. cen- 
ter 1 in. across, the error would be only about 0.0005 
in. at the base. Witiiam 8. Rowe t. 

Wilkinsburg, Penn. 
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Editorials 


Navy Yard Employees’ Vacations 


The Naval Appropriation Bill recently enacted contains 
a clause increasing the vacation with full pay for navy 
vard employees from fifteen days per annum to thirty days 
per annum. This bit of legislation, when examined in 
connection with certain other facts, appears nothing short 
of remarkable. 

In the first place, with their fifteen days’ vacation here- 
tofore, navy yard employees have had seven national holi- 
days and Saturday half-holidays during three summer 
months, making a total of twenty-nine days during the 
year for which they received pay for doing no work. This 


is a very large allowance—more than necessary. Yet the 
total holiday is now increased to forty-four days. When 


the fifty-two Sundays and the forty-four days off are 
deducted from the year’s total of three hundred and sixty- 
five days, there remain but two hundred and sixty-nine 
days for work. 

Of course, the navy yard work must go on. The places 
of employees who are on leave with pay must be filled. 
In a medium-sized navy yard, employing, say, two thou- 
sand workmen, approximately one hundred additional 
men must be employed, to make up for the time the two 
thousand lost on leave with pay. This means an increase 
in wages outlay of about 5 per cent., with no return. It 
was not even claimed by the proponents of this measure 
that this increase in vacation would raise the workers’ 
efficiency. It was to be a plain gift from the Government. 

An effort was made to hide the increase in overhead 
expense due to this gift by charging it to accounts apart 
from the cost of work accounts. The debate on this point 
makes amusing reading, showing how little is known in 
the halls of Congress about cost accounting. However, 
the Senate was finally set straight by a senator 
pointed out that shipbuilders would claim that the cost 
of vacations belonged in the cost of work, so they might 


who 


as well show it there. 

For the second time the Appropriation Bill prohibits 
the use of a watch or other time-measuring device to ascer- 
tain the facts connected with the performance of manual 
labor, and also prohibits the payment of bonuses for effi- 
cient labor. These prohibitions, together with the increase 
of vacation time, operate to increase cost and delay 
construction. 

Perhaps it was with a view to making up for this delay 
in construction that Congress included another provision, 
which authorizes the Secretary of the Navy to increase 
the total cost of ships, including armor and armament, as 
much as 20 per cent., in order to employ more than one 
shift of labor, overtime work, and to bring about the 
speedy delivery of material. 

It is difficult, indeed, to reconcile the foregoing three 
provisions. But one thing is certain; the country must 
pay the bill, and the country, generally speaking, consists 
of people who do not work in navy yards. 

Navy yards should be model plants; models not only in 
equipment, arrangement and quality of work, but in con- 
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tentment and efficiency. They are notoriously less effi- 
cient, however, than private plants. If the workmen are 
allowed to learn how to become efficient, and are paid 
according to their attainment, they will increase their 
usefulness and their incomes. There is a sound principle 
of economics underlying the following statement by 
Senator Cummins, made during the debate: 

They [navy yard employees] want to earn more money: 
they are entitled to earn more money and every hour that 
you permit them to enjoy the employment of the United States 
with pay and without work will in the end reduce their com 
pensation, because there are forces stronger than any enact- 
ment of Congress which will finally determine what the Gov- 
ernment of the United States will pay for the work it must 
do. 

“3: 


The Machine-Gun Controversy 

The Army Appropriation Bill provides $12,000,000 for 
procuring machine guns for the United States Army and 
the National Guard. Some of the newspapers of the 
country are printing long articles in regard to the Lewis 
machine gun and an alleged controversy between the in- 
ventor and the Ordnance Department of the United States 
Army. The complaint is that this gun has been rejected 
by our military authorities, although it is an American 
invention and is superior to the guns now adopted. It is 
further alleged that this gun is doing wonders in the 
hands of the British army in Europe. At the outset it 
is ‘impossible to overlook the coincidence of the passing 
of the large appropriation for machine guns and the pub 
licity in regard to the Lewis gun. 

It is essential that all the sums spent for military and 
naval equipment should buy the best articles of which we 
have knowledge. Thus a matter of this kind deserves 
the most careful consideration before a final decision is 
reached. There is not the slightest question but that this 
course will be followed. Meanwhile, it is wise to have in 
mind as many of the facts in regard to what has previ- 
ously happened as it is possible to obtain. 

The American Machinist believes that there is no ani- 
mus on the part of the Bureau of Ordnance at Washing- 
ton toward Colonel Lewis and no prejudice against his 
gun. If there is animus in the controversy, it is the 
other way around. 

The best available information is that Colonel Lewis 
holds only two patents on parts of his guns. These are 
for the air-cooling arrangement, which is similar in 
principle to the cooling device on the Franklin automobile 
engine, and one other minor feature. It is stated that 
the other patents covering the rest of the gun are held in 
names other than that of Colonel Lewis. 

It appears that several years ago Colonel Lewis took 
up the matter of his gun with the Secretary of War, 
stipulating in his offer that the decision as to availability 
of the gun and the tests upon it should not be made by the 
Bureau of Ordnance nor by the Chief of the Bureau, 
General Crozier. Accordingly, the matter was referred 
to the Board of Ordnance and Fortification, of which 
General Crozier is one member. So far as the American 
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Machinist has discovered, this original offer is not now ¢ 
matter of record. 

[t appears further that nothing was done in regard to 
the gun at that time. But in 1913 an invitation was 
sent out to all manufacturers of machine guns to partici- 
pate in a test to be held at the Springfield arsenal. These 
tests were to be conducted by a board appointed by the 
Secretary of War and consisting of five officers, of whom 
one was an ordnance officer and the other four were line 
officers. 

The nature of each trial was to consist, first, of a 
mechanical test to be followed by field-service tests on 
such guns as passed the first series successfully. Six ma- 
chine guns were submitted, including a Lewis gun. On 
the second day of the mechanical test the Lewis gun was 
withdrawn by its maker, because it had broken down 
when shooting commenced. The test it had received be- 
fore breakdown was so short as to be insufficient to show 
the board whether the failure was due to fault of design 
or of material. The board so reported. No other Lewis 
gun was submitted, and for this reason naturally the 
service test could not be nrade, for the gun had not 
qualified in the preliminary test. 

Two guns, the Vickers and the Benet-Mercier, passed 
the mechanical test satisfactorily and were later submitted 
to exhaustive field-service tests. The latter showed that 
both guns were satisfactory and of a desirable type. (It 
is interesting to mention that at this time the total 
amount available for procuring machine guns was only 
$100,000. Thus the possible business for any gun was 
not very great. It is further worth while to point out that 
the Bureau of Ordnance as a bureau had nothing what- 
soever to do with this 1913 test. ) 

After this the Lewis gun was taken abroad and was 
successfully introduced to the British Government. A 
large number have since been purchased and are being 
used in the present war with alleged satisfactory results. 

But to continue the: history, in the spring of 1916 the 
War Department again appointed a board of officers, 
consisting of two line officers and one ordnance officer, 
to investigate machine guns. It was intended that these 
tests should be preliminary and not exhaustive. A Lewis 
gun was submitted for these tests to be compared with a 
Vickers and a Benet-Mercier (Hotchkiss) as well as a 
Colt. This board reported that in its opinion the Lewis 
gun was not as good as either the Vickers or the Benet- 
Mercier, and for that reason the board did not recom- 
mend a purchase of any large quantity of Lewis guns, a 
very natural.thing under the circumstances. 

The report was based on actual trials which showed 
that the Lewis’gun had a greater number of malfunctions 
to its credit—or discredit—than either of the others. 
It is possible that the difference between American and 
British ammunition had something to do with this record. 
The American ammunition exerts a pressure of 48,000 Ib. 
per sq.in., gives a velocity of 2,700 ft. per sec. and weighs 
150 grains. The British ammunition exerts a pressure 
of 43,000 Ib. per sq.in., gives a velocity of 2,440 ft. per 
sec. and weighs 174 grains. The test on the Lewis gun 
was made with British ammunition, and the result of the 
comparison did not indicate that the record would be as 
good with a gun constructed for use with American am- 
munition. It should be noticed that the Bureau of Ord- 
nance had nothing to do officially with this report, having 
only one-third representation on the board. 
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When the Mexican trouble became acute, a number of 
machine guns were ordered in a hurry under an emer- 
gency purchasing order. It was found at that time by 
the Bureau of Ordnance that the only gun that could be 
obtained for immediate delivery was the Lewis gun, and 
accordingly 250 of these were purchased at once and 100 
more a little later. It is important to call attention to 
the fact that these purchases were not made by the War 
Department itself, but by the Bureau of Ordnance on 
its own initiative and under no compulsion. This fact 
disposes completely of the charge of animus. 

The attitude of the War Department is still further 
shown from its statement that it.is perfectly willing to 
carry out further tests of the Lewis guns, at which rep- 
resentatives of the manufacturers could be present. It 
is stated that these offers have been declined on the 
ground that the company did not have the time to prepare 
a special gun and was unwilling to have a gun taken out 
of the shipment of the 350 that had previously been pur- 
chased and tested against a Vickers or Benet-Mercier gun 
that might have been specially prepared for such test. 

The daily papers have made much of the so-called 
Plattsburg test conducted by General Wood. It appears 
that this trial was entirely informal, made without the 
authorization of the War Department and therefore un- 
official. It appears further that only some 3,000 or 4,000 
rounds were fired—a very small amount and insufficient 
to show the durability of the mechanism and parts. 

The newspaper articles have conveyed the idea that the 
Lewis gun is directly comparable with the Vickers, that 
it is intended for identical kinds of service and that one 
should be adopted as a standard over the other. As a 
matter of fact, the Vickers gun weighs 70 Ib., the Lewis 
gun 26 lb. Published accounts from Europe indicate that 
the Lewis gun is used in the first lines of the British 
army because it is adapted to mobility in attacks. On the 
other hand, the Vickers machine gun is likewise used by 
the British army, but in the reserve trenches. An at- 
tempt has been made in some of the newspaper comments 
to draw the inference from these facts that the Vickers is 
less desirable and has been relegated to the rear. The real 
reason for differences of position is merely the one of put- 
ting each gun where it is of the most service. 

The belligerent nations of Europe require man-killing 
devices. ‘There is no time to investigate and search for 
utmost refinements in these mechanisms. It is a case of 
taking the best that can be procured at the present time. 
As an army officer said, the British would undoubtedly 
buy large quantities of blowpipes, provided these would 
shoot darts that would kill. 

From the foregoing summary the following facts seem 
to stand out clearly: The Lewis guns have had a fair 
trial by the War Department and thus far have failed 
to qualify. The Ordnance Bureau has no prejudices 
against the Lewis gun, no animus against its inventor 
and, what is more, the gun has never been offered to the 
Ordnance Bureau itself in any shape or form. The 
original offer excluded the Ordnance Bureau from the 
possibility of deciding on the merits of the Lewis gun. 
Further, the War Department stands ready today to make 
further competitive tests at which representatives of the 
manufacturers of the Lewis gun may be present. 

Meanwhile, the American people are interested in hav- 
ing the $12,000,000 appropriated for machine guns spent 
to the greatest possible advantage. 
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Shop Equipment News 


Electric Monorail Hoist 

The type of electric hoist shown was designed to be 
especially adapted to machine-tool service and is made 
available in several sizes, for both direct and alternating 
current, by the Shepard Electric Crane and Hoist Co., 
Montour Falls, N. Y. 

The aim has been to provide the same completeness in 
detail in the small type of hoist shown as is found desir- 























ELECTRIC MONORAIL HOIST 
Three sizes in capacities of 500, 1,000 and 2,000 Ib. 


able in the largest cranes. Anticipating the varied class 
of duty demanded in serving machine tools, and the 
consequent likelihood of overloading, an unusually high 
factor of safety has been allowed. 

To simplify this small type of hoist, it has been 
equipped with a newly developed combination mechanical 
and electric brake. This brake automatically regulates its 
braking effect to the requirements of the load being 
lowered. When there is no load on the hook, the hoist 
lowers with the brake completely released, thereby reduc- 
ing heating and wear. 

In general, the construction is similar to the larger 
sizes that have been regularly produced by the manufac- 
turers, introducing, a sectional construction. 
The hoist proper consists of four parts, or sections— 
namely, the winding mechanism (which is the center 
section), the motor end, the gear and brake end and the 


however, 








controller. Each section is a complete unit by itself and 
may be employed in any one of a variety of combinations ; 
the several sections are simply bolted together to form a 
complete machine. 

Although the type of hoist shown is now manufactured 
for a single speed control, a controller providing a large 
number of running speeds will soon be applied. 

The hoist is provided with the standard “halanced 
drive,” consisting of planetary gearing, regulariy built by 
the manufacturer. 

“ 
All-Geared Screw-Machine 
Head 


The all-geared head shown is a recent development of 
the Foster Machine Co., Elkhart, Ind., designed to provide 
the advantages of instantly obtainable speed changes and 
increased pulling power, owing to the higher belt speed 
possible. The head is built on the unit principle, made 
so as to fit the standard Foster No. 5 screw machine. 

The cone in the standard back-geared machine is sub- 
three-gear cluster mounted on a sleeve 


stituted by a 
This gear cluster is arranged 


journaled on the spindle. 
to engage a triple sliding gear cluster mounted on a shaft 


directly above the spindle. This shaft is journaled in 

















ALL-GEARED SCREW-MACHINE HEAD 


Diameter of chuck, 7% in.; swing over cutoff, 8% iIn.; 
width of belt, 2% in.; 


pulley, 10 in. in diameter; 2 six speed 
changes, 34 to 466 r.p.m., in geometrical progression 


bronze boxes carried by the main head casting. The 
means of operating the sliding gear cluster is a rod and a 
hand lever. 

On the shaft are mounted two friction gears with the 
cone type friction, arranged to engage either of the gears. 
The purpose of this friction is to stop, start and reverse 
the machine, one of the gears being engaged by the 
reversing idler, mounted beneath the main driving pinion. 
The driving pinion is securely mounted on the pulley 
shaft journaled in bronze boxes held by the main head 


casting. 








AMERICAN 


568 


The three speed-changing levers are conveniently 
located; the vertieai lever is for operating the friction 
clutch mounted Jn the spindle, this being the same as used 
in the cone-head type of machine. 


* 


Imclosed Motor-Base Grinder 
and Buffer 


The motor-driven self-contained grinder and buffer 
shown is a recent product of the Valley City Machine 
Works, Grand Rapids, Mich., and is made in two sizes. 

In the application to the work, the motor is placed on a 
pivoted base at right angles to the grinder spindle, which 

















INCLOSED MOTOR-BASE GRINDER AND BUFFER 
for wheels up to 18 in. in diameter and motors 
up to 5 hp 


Capacity 


it drives with a quarter-twist belt. The tension of the 
belt is varied by means of the adjustment screw, shown at 
the base of the machine. The belt-driven spindle con- 
struc tion is designed to cushion or absorb the shocks with- 
out danger to the motor, which is also kept free from dirt 
and grit in the base. 


* 


Revolving Oilstone Grinder 


The Oliver Machinery Co., 
manufacturing a machine for quickly sharpening all kinds 


Grand Rapids, Mich., is 


of edge tools and knives, 
The frame is very rigid and cast in one piece. Two 
grades of oilstones are provided, one for rapid abrasion 


and the other for putting on a keen edge. Kerosene oil 
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is used on the wheels and is applied liberally. A special 
device prevents its being thrown off by centrifugal force. 
The two oilstones are carried on an upper arbor. Under 
and at right angles to this is another arbor, carrying an 
emery cone on one end for grinding long gouges and the 
like, and at the other end an emery wheel for dry grind- 

















REVOLVING OILSTONE GRINDER 
Oilstones (2%-in. face by 10-in. diameter) run at 225 r.p.m.; 


emery wheel, 1-in, face by 10-in. diameter; emery cone, 4 in. 
in diameter, 5% in. long; knife-grinding attachment, two 
sizes, to grind knives 24 and 30 in. long; base, 25x25 in.; 


height of upper spindle, 37% in.; height of lower spindle, 35 
in.; height over oil receptacle, 45% in.; single-arbor machine 
weighs about 800 lb.; double-arbor machine, three sizes weigh- 
ing 825, 1,200 and 1,250 lb.; drive, either belt or moter for both 
types. 

ing, there being four wheels on the machine. The tilting 
and universal tables, adjustable for face grinding, give 
plain straight surfaces as well as peripheral grinding 
They are independent and allow the use of both oilstone 
wheels at the same time. 

rT’ 4 ° . 

Che tool holder has micrometer adjustment for smal! 
tools. It is easily put on or taken off. A knife-grinding 
attachment has a rigid knife bar equipped with dial and 
indicator, adjustable to any usual knife angle. Special 
care has been taken to make all parts as safe as possible. 
A single-arbor machine carrying only two oilstones is also 
made. 


"8 


Large Gun Planer 


The illustration shows a planer equipped with special 
attachments for planing 9.2-in. howitzer guns. The 
planer is driven by a reversible motor drive coupled direct 
to the planer. 

The guns are first turned on the outside wherever the 
projecting surfaces of the gun do not interfere; one end 
is also turned to fit the chuck, and a center is put into 
the opposite end. After this the gun is mounted between 
centers on the planer table and finished complete between 
the projecting surfaces that could not be turned. The 
rectangular recoil guides are also planed while mounted 
in this position on the planer. 

The front center, or headstock, shown at the end of the 
table, is provided with a large expansion chuck that is a 
part of the spindle on which a large wormwheel is 
mounted on the opposite end. The worm that engages 
this large wheel is keyed to a shaft having a ratchet lever 
mounted on the outer end. This ratchet lever engages the 
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tappet fastened at the side of the bed at the end of each 
stroke and revolves the gun for the next cut. 

The crossrail, which has a sliding fit on the housings, is 
supplied with two special brackets, which are bolted under 
the rail and are further held to the housing face by a clamp 
on both the outside and the inside of the housing face. 
A roller is mounted on each of these brackets at the lower 
end and projects over the side of the table to a cam 
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Gear-Testing Machine 


The machine shown is the outgrowth or evolution of a 
built by Wilfred Lewis 
Mechanica! Engi 
neers’ Committee on Standards for Involute Gears, and 


previous machine, designed and 
for the use of the American Society of 


is now available for the market through the Tabor Manu 
facturing Co., Philadelphia, Penn. The 
been made to combine 


machine has 
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the for 
trolling 
the 


teeth in 


means con- 


and measur- 
Ing pressure on 
gear action, 
with a later construc 
tion designed to meas 
the 


sumed, 


ure power con- 


The 


former 


machine had a cast- 
iron frame or base, 
designed to rest upon 


a solid foundation. 


This construction has 
been taken bodily and 
two 


mounted upon 


horizontal axes, one of 





which coincides with 
the axis of the driving 
shaft the 
is a knife-edge resting 


plat 


while othe1 


upon portable 
form scales, as shown 
A stand 
troduced to 
the driving shaft and 
foot 


has been in 


encircl 


dow n 





carry a 





LARGE GUN PLANER 48x48x18 FT. through an opening 

in the main frame of 

mounted on each side of the table. This cam has a_ the machine. This foot rests upon a block of stone 
contour corresponding exactly to the contour that is to or concrete, represented in the photograph by a wood- 
be planed on the gun. en box, and it will be understood that the shaft 
In operation this machine differs but little from the bearings are carried in this stand on ball bearings. On 


regular planer, except in the feed and taper attachment. 
The table is started on its cutting stroke in the regular 
way, and the crossrail instead of maintaining a fixed 
position is guided by the rollers over the cams on the table, 
causing the rail to rise and fall while the table passes 
under it, thereby providing the taper attachment. At the 
end of the return stroke the ratchet lever on the worm 
shaft strikes the tappet at the side of the bed, causing the 
lever to pass through an are, which produces a_ partial 
revolution of the 
amount equal to the feed usually provided by the feed 


worm, thereby revolving the gun an 
rears. 

It will be noticed that the combination of these two 
motions—namely, the turning of the gun on centers at the 
end of each stroke and the raising and lowering of the 
crossrail while the table is in motion—causes the tool to 
plane both a circle and the taper on the outside of the gun. 

In planing the straight rectangular projections on the 
gun the rail is raised a little clear of the cams and bolted 
fast to the housings, the same as in ordinary planing. 
The ratchet lever is also disengaged and the feed obtained 
through the regular feed gears on the end of the rail. 

The machine is a recent addition to the line made by 
the Cincinnati Planer Co., Cincinnati, Ohio. | 

















GEAR-TESTING MACHINE 


the other side of the machine the for the main 


hearings have been extended to carry the knife-edge, as 
The weight of therefore 


caps 


shown. the whole machine is 
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divided between these two supports at a certain distance 
apart, depending upon the size of the pinions used. 

When driven in one direction the load on the scales is 
increased, and when driven in the other direction it is 
decreased by the driving torque, as measured by the arm 
of the couple between supports. 

Fluid pressure is admitted to either side of the load 
piston through a three-way cock, and the pressure result- 
ing on the gear teeth is shown by the gages attached. It 
will be seen that this pressure can be readily reversed 
while the gears are running, and with a suitable counter- 
shaft or motor attached to the driving shaft the direction 
of motion can also be reversed. With 80 lb. fluid pressure 
in the load cylinder the working load on the gear teeth 
becomes about 5,000 Ib., and this is expected to break 
test-gear teeth in cast iron four per inch, 1-in. face, or 
thereabout, at some speed to be determined. The effects 
of various lubricants on the friction load can also be 
studied and the effects of wear at different speeds and 
loads. 

When breaking loads are approached, the test gear can 
readily be inclosed by a frame attached to the flange 
around the main casting so that broken teeth will not be 
thrown off to endanger the operator. No danger of a 
general smash-up is, however, to be expected, because the 
remaining teeth will continue to mesh properly no matter 
how many may be broken. 

The improvised foundation and the supporting stand 
on the scales, as shown, will be replaced by substantial 
substitutes in actual practice. 

Precision Square 


The form of square shown is made of hardened tool 
steel ground accurately to a fine edge on two sides and 
flat on the opposite sides. 

The fine edges in contact with the work are claimed to 
permit the detection of an error less than 0.0001 of an 
inch in the length of 3 in. 

The holes in the sides are so arranged that they afford 
an efficient finger grip for every method of applying the 
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PRECISION SQUARE 3x2%x% IN. 


square to the work. This form of square is primarily 
intended to meet the requirements of tool and gage makers 
in its retention of accuracy without sacrificing sensitive- 
ness and is a recent product of the Simplex Tool Co., 
Woonsocket, R. I. 
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Combination Drawing Tool 


The combination drawing instrument shown 
designed to save time in laying out hexagonal and other 
forms in the use of the isometric system. 

The instrument can be handled quickly and covers a 
wider range than is accredited to it on first sight. It is 


Was 
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COMBINATION DRAWING INSTRUMENT 


claimed that after using the instrument for a short time 
the ability to make freehand isometric sketches rapidly 
develops. 
The instrument is a recent product of the Two Rivers 
Drawing Tools Co., Two Rivers, Wis. 
# 


Spray Paint Gun 


The spray paint gun shown was designed to be espe- 
cially adapted for rapidly and evenly painting machines 
and metal parts of all kinds. It may be adjusted for 
spraying varnishes and lacquers as well as all classes of 
heavy paints. 

The complete equipment consists of the paint gun 
proper, connected by a flexible hose to a portable unit 
combining in compact form the material container, pres- 
sure-control attachment and a pressure gage. After the 
portable control head has been adjusted to meet the 
conditions of air pressure, thickness of paint, etc., the 
operator has absolute control of the outfit by means of 
the trigger on the paint gun. The unit is furnished 
complete, ready for attachment by a single hose connec- 
tion to the compressed-air supply. 

It will be readily recognized that the spraying process 
will paint thoroughly corners or parts of structures that 
could not be easily reached with a brush. 

There are but two adjustments—the round cap at the 
nose, which screws out or in, regulating the amount of 
material, and the knurled stem at the rear, which screws 
out or in to control the amount of air. These adjustments 
once made determine the proportion of air and material 
for any class of work. The control trigger acts on both 
air and material, regulating the amount sprayed—from 
nothing to the full amount for which the adjustments are 
The parts of the gun are nickel-plated, to insure 
The total weight of the gun is 


set. 
good wearing qualities. 
a little over 1 lb. 

The control head comprises a pressure gage showing 
the air pressure on the main supply line, also on the 
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material in the pressurestank, and an adjustable reducing 
valve by which pressure on the material may be varied at 
will. The aetion of the gun is thus independent of the 
position of the tank, and any material may be fed to the 
gun at the most suitable pressure. 

The adjustable reducing valve also permits using for 
the spray any pressure less than main-line pressure. This 
is essential where very high air-supply pressures are 
maintained. 

A complete air filter and strainer is included. This 
insures a supply of dry, clean air. The filter may be 
readily inspected and cleaned without the use of tools. 

For shop use, the control head and pressure container 
are not essential unless very heavy materials are used. 
Under such conditions the gun may be connected directl) 

















PAINT-SPRAYING APPARATUS 


to the air-pressure line, using an air regulator if the 
supply pressure is excessive or if air is not dry and 
clean. The material is placed in a tank suspended above 
the work and is supplied to the gun by gravity. A suitable 
material tank with block and tackle for suspension can 
be furnished with this type of equipment. 

Connection with the air system is made by a rubber 
hose heavily braided, while a flexible metal hose is com- 
monly chosen for delivering the paint to the gun. For 
special purposes, depending upon the nature of the paint 
used, other forms of hose can be furnished. 

The device shown is a recent product of the Spray 
Engineering Co., Boston, Mass. 


# 
Pattern Makers’ Bemch Planer 


The machine here illustrated is a small powerful one, 
suitable for pattern makers or other woodworkers. It 
will take very heavy cuts in hard wood as well as soft, 
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and finish it so smooth that the knife marks do not show. 
It is provided with a safety guard, not shown. ‘Connection 
to any light socket is easily made, no special wiring being 

















PATTERN MAKERS’ BENCH PLANER 
Width of knives, 4 in.; length of front table, 10 in.; length 
of rear table, 8 in.; speed of two-knife cutter head, 4,000 r.p.m.; 
speed of three-knife cutter head, 3,600 r.p.m.; weight with 
motor, 50 Ib 


needed. The maker is J. D. Wallace, 527 Van Buren 


St., Chicago, Ill. 


Errors in Grinding Due to No 
Fault of the Operator 
By W. E. Wickstrom 


Among the many peculiar errors that occur in cylin- 
drical grinding is one due to the varied depth of center 
holes, the fact that the the 
machine are not in alignment. 

Not long ago, my attention was called to a case where 
smal] cylinders were to be ground to a limit of 0.00025 in, 
on the diameter, with the understanding that the sides be 
parallel. Now the head and footstock centers not being in 
line it was necessary to swing the table to make up this 
difference. The center holes of the first four cylinders 
were of the same depth, about 14 ‘in., while the fifth 


together with centers of 


cylinder had been centered 4 in. deep. 

Bearing in mind that the centers of the machine are 
not in line, one will readily see that the centers meet the 
holes unevenly and tend to throw the cylinder away from 
its state of parallelism with the wheel spindle, thereby 
causing a taper. The deeper the hole the greater the 
taper. The remedy is to make sure that the pieces are the 
same length and the center holes the same depth. 


Annealing Stampings Made of 
Sheet Steel 


By L. E. OLSEN 


One of the reasons why steel has not replaced brass in 
small factories to a greater extent in making drawn shells, 
etc., where it is necessary to anneal the material between 
operations, is doubtless because it is much easier to anneal 
brass than steel. I have annealed steel successfully by 
placing it in a covered pot, heating it to the proper tem- 
perature and allowing it to gradually without 
removal from the pot. The air must be kept from the 
steel while it is heating in order to prevent oxidation of 
the surface, which if allowed to take place will, when a 
smooth bright surface is desired, increase the difficulty of 


ct ol 


finishing. 
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When there is not sufficient annealing to be done to 
make it profitable to employ this method, brass plating is 
resorted to, as oxidation does not occur when the brass 
surface is exposed to the air. 

In cupping small steel shells 7g in. in diameter and 34 
in. deep, made of 0.018-in. sheet steel, it is of course neces- 
sary to anneal them. After the cupping operations the 
shells should be tumbled until bright and afterward plated 
with brass. They can then be placed in an open pot, 
heated and allowed to cool, as the brass plate protects the 
surface from oxidation. Without plating, the same result 
can only be obtained by placing the shells in a sealed pot 
for annealing. 

In shops equipped with a plating outfit this process 
gives a simple method of treating small steelwork, as 
tumbling and plating cost very little. 

) 

Master Pattern Makers Form 

an Association 


Immediately prior to the meeting of foundrymen at 
Cleveland some inquiries had been made as to the feasi- 
bility of starting a technical association of master pattern 
makers. Over 200 names were obtained of those actively 
interested. 

On Sept. 14 about 30 master pattern makers present at 
the Cleveland convention held a preliminary meeting 
and dinner at the Hotel Statler. 

After a general discussion of the practical possibilities 
of such an organization, it was decided that an advisory 
committee should be appointed to consider the various 
matters incidental to an orderly and successful beginning. 
A tentative form of constitution was offered and will be 
critically considered by the advisory committee and also 
mailed to the entire list of names for constructive criti- 
cism and suggestion. 

It is planned to hold an annual meeting at the same 
time and place as the American Foundrymen’s Associa- 
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Louis, Mo., announces the opening of a sales office F 
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and service station at 922 North Pennsylvania St., Church St., New York. 
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MACHINIST Vol. 45, No. 13 
tion. The objects of the new organization, as outlined by 
the proposed constitution, are “the improvement of the art 
and practice of pattern making, to promote social inter- 
course among the members of the association, to provide 
for the exchange of technical experience, to encourage 
uniform standards in shop methods and in general to 
advance whatever shall tend to the dignity and reputation 
of pattern making and the well-being of members of the 
association.” 

Office headquarters have been opened at 206 Bellevue 
Court Building, Philadelphia, Penn. 


e 


Foundrymen’s Convention 
at Cleveland 


The American Foundrymen’s Association and the 
American Institute of Metals held their conventions in 
Cleveland, Sept. 11 to 16. The usual accompanying 
exhibition was installed in the Wigmore Coliseum and 
Annex. 

About the average number of foundry exhibits were 
shown, but the machine-tool displays were notable for 
their absence, many of the makers pleading too much 
business. Out of 149 exhibitors listed in the program 
less than 20 were those ordinarily classed as machine-tool 
builders. 

The officers elected for the coming year by the American 
Foundrymen’s Association were: President, J. P. Pero, 
of the Missouri Malleable Iron Co., East St. Louis, Mo. ; 
vice-president, B. D. Fuller, of the Westinghouse Electric 
and Manufacturing Co., Pittsburgh, Penn.; secretary and 
treasurer, A. O. Backert, editor of Foundry, Cleveland. 

The officers elected by the American Institute of Metals 
were: President, J. L. Jones, Pittsburgh; vice-president, 
George C. Stone, New York; secretary, William Corse, 
Buffalo. 


American Society of Mechanical Engineers 
Annual meeting, Dec. 5-8, Engineering Building, 
New York City. Calvin W. Rice, secretary, 29 
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The Wagner Electric Manufacturing Co., St. drivers and other portable electric tools. 


Bulletin No. 101. Pp. 
American Society of Mechanical Engineers. 


Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 
Boston Branch National Metal Trades Associa- 
Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 


W. S. Rockwell Co., 50 


Armstrong Bros. Tool Co., Chicago, Ill, has in 
course of erection two additions, one to provide 
increased drop-forging facilities and the other to 
be used as a finished-stock warehouse, shipping 
department and offices. 

Krebs Manufacturing Co., 341 East Ohio St., 
Chicago, Ill, has been formed to engage in con- 
tract work. The firm consists of Charles E. Krebs, 
formerly superintendent of the Forsyth Co., Har- 
vey, Ill.; Anton Brust, formerly foreman of the 
Krasberg Manufacturing Co., and Carl Blom- 
quist, who was also connected with the Forsyth 


. 


Co. 





Trade Catalogs 











Flexible Shaft. Stow Manufacturing Co., Bing- 
hamton, N. ¥. Bulletin No. 102. Pp. 60. 6x9 in. 
Illustrated. 

Electric Motors. Stow Manufacturing Co., 
Binghamton, N. Y. Bulletin No. 100. Pp. 20. 
6x9 in. Illustrated. 

Oil Hole Covers, Positive Lock Compression 
Grease Cups. W. A. & C. F. Tucker, Hartford, 


Conn. Catalog No. 5. Pp. 16. 3%x6 in. IMlus- 
trated. 

Oxy-Acetylene Welding and Cutting Apparatus. 
The Alexander Milburn Co., 1418-28 W. Balti- 


the handling and burning of fuel oil which ought 
to be useful to those interested in the subject. 


Oxy-Acetylene Welding and Cutting Apparatus. 
Searchlight Co., 415 Karpen Building, Chicago, 
lll. Catalog No. 12. Pp. 32. 6x9 in. Informa- 
tion on the welding and cutting of metals by the 
oxy-acetylene process is contained in this catalog. 


Machinists’ Small Tools. Brown & Sharpe 
Mfg. Co., Providence, R. I. Catalog No. 27. 
Pp. 376. 5x7% in. This shows the extensive 
line of small tools, cutters, screw machine tools, 
etc., made by this company and contains useful 
tables and suggestions in the application of such 
tools 


Machinists’ Measuring Tools. J. T. Slocomb 
Co., Providence, R. I. Catalog No. 15. Pp. 127. 
5x7% in. In addition to an illustrated descrip- 
tion of the extensive line of measuring tools made 
by this company, the catalog contains useful 
tables for tool makers and considerable historical 
data on the development of the micrometer and 
some of its refined applications in the shop. 


Forthcoming Meetings 














National Machine Tool Builders’ Association. 
Annual convention, Oct. 24-25, Hotel Astor, New 
York City Charles E. Hildreth, general man- 
ager, Worcester, Mass. 


tary, 40 Central St., Boston, Mass. 

Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. IL. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Mil. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, II. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. 
Teale, secretary, 35 Broadway, New York, N. Y. 
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The Evolution of the American 
Military JRiflle 


STAFF CORRESPONDENCE 





given of 
interest 


and 


outline is 


Lie 


SYNOPSIS—Whiale a_ brief 


early small-arm de velopme nts, main 
centers around the American military rifle, 
especially on the gun made in the Springfield ar- 
mory, the oldest in the United States. 


It is from this arsenal that the present as well 


wh i h is 


as most of the past army rifles take thew name. 





The actual date of the first hand firearm is uncertain, 
but its appearance was at about the same time as that 
of the breech-loading cannon, both being of 
and invented close to the beginning of-the fourteenth cen- 


la rge bore 


tury. Artillery is known to have been used in European 
warfare as early as 1327. 


The first real improvement seems to have been along 
the line of after 
took an important part. 
part of the fourteenth century was at first very crude, 


locks, 


simply being fastened to a 


powder pan. This contrivance was improved scon after- 


ward by the addition of a cover. Owing to their sim- 
pig it\ and cheapness these matchlocks were used for ovet 
two hundred vears and in practically the same form until 


the introduction of the wheel-lock, which was invented in 


Nuremberg, Germany, somewhere between 1509 and 1517. 


Sparks for igniting the powder were obtained from a 


piece of sulphurous pyrites against which a steel wheel, 


This wheel was rotated 
The 
] 


steel wheel had to be wound up each time and was released 


having projections, was revolved. 


bv means of a ribbon spring o! the clock-spring ty pe. 


by pulling the trigger. 


The so-called musket, according to Boutelle, was first 
used in Italy about 1530 and in France and England 
about 1570. It was a large and heavy “arquebus.” At 


that time it was the custom to name guns after animals o1 





block of wood, and was too 
large to be fired from the 
shoulder. The or 
touch-hole, was on 
the top of the bar- 


vent, 








barrels, 


which a reduction of weight birds, as for example the “falcon” and its diminutive, 
The hand cannon of the early “falconette.” As the musket was the most important 
small arm at that time. the name of the smallest bird of 

prey was given to it, which 

was that of the male young 

of the sparrow hawk, or the 


musket Rifling of gun 


according 


to the same autho- 























rel, and the first rity, was patented 
improvement of in England — in 
this model was a 1635. Ancient 
cover over the vent howmen had the 
Or keep the pow- idea when they ar- 
der dry. The port- ranged the feath- 
able hand cannon ers on the shafts 
immediately _ fol- FIG. 1. PRIMITIVE CHINESE HAND CANNON of their arrows in 
lowed and was Length of barrel, 25! in.; bore, about 1% in.; diameter of muzzle, 2% in.; A sbi! i] so as to 
2 he diameter of breech, 2% in I . " 

made from ie impart a rotary 
nad a FIG. 2. VERY EARLY FORM OF MATCHLOCK . 
middle to the end Supposed to be of the fifteenth century; length of barrel, 47% in.; bore, about motion in flight 

in.: diameter of muzzle, 1 in.; diameter of breech, 1% in. octagon, entire length Rifling howeve! 


of the fourteenth et an 
century. This style 


differs from the first in having some shape to the wood 


: weight, about 11 Ib 


block, which is not unlike a stock, and it was capable off 


being shot by a strong: man. 

Beginning with this arm we find’ the vent: placed on 
the right side and a pan added to hold the prime. A 
hand. This 
gun is known to have been made as early as 1453 and 
It was fired by 


cover was also added, which was moved ‘by 
possibly a little before that. means of a 
match held in the hand. 

The first lock seems to have been an S-shaped piece of 
metal, pivoted at the center, with the upper end slotted 
for. the purpose of holding the match. The lower part 
was made large, like the lever of a crossbow,.and so placed 
that the weight would keep the match raised above the 
pan of priming until the lower end, or “trigger.” was 
pulled back, which action brought the match in contact 
with the priming and fired the piece. 

Following this device came the more important form 
of matchlock, in 
and it was also the first tvpe to nave a projecting open 


which a spring was used in the lock, 


Was not popular in 
ntroduction of 
loaders, since the rifling was apt to foul and clog and make 
lor th 


military muskets until after th breech- 


loading at the muzzle difficult at critical times. 


reason, smooth bores long were the standard weapon of 


the armies. 
The snaphaunce gun, says Boulette, derived its name 


from the pecking hen, and by the same authority is said 


poachers, who Too 


to buy wheel-locks and who did not dare 


to have been invented b were pool 


matchlocks 


usc 


for fear the light would betray their movements. In these 


cuns the wheel was replaced by a hammer, which struck 
a piece of pyrites placed above the priming pan, This 
eun was the immediate forerunner of the flintlock and, 
according to Boutelle, was invented about 1508. The 


flintlock proper is said by Norton to have been invented 


about 1630 and appears to have been first made in France 


Since most of the guns used round lead balls, the 
bore. or gage. of the gun early became known by the size 
of hole which it was necessary to use for a certain size 


or weight of ball. The balls were classified by the num- 
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FIG. 3. UNITED STATES MUSKET, 1803 

Flintlock; closely resembles French 
Charleville musket of 1763: made prac- 
tically as in 1795 and following years at 
Springfield, Mass.; 71 cal.; diameter of 
breech, 2 in.; diameter of muzzle, % in.: 
length of barrel, 42 in. (barrel of 1809 
musket was 45 in. long); entire length, 
56% in.; weight complete, 10 lb. 7 0Z.; 
without bayonet, 9 Ib. 11 oz.: made at 
Springfield 


FIG. 4. UNITED STATES MUSKET, 1805 
Flintlock; slight lock changes 


FIG. 5. UNITED STATES MUSKET, 1821 
Flintlock; altered later to percussion cap 


FIG. 6. UNITED STATES MUSKET, 1825 
Flintlock; blued barrel and darkened 
fittings; 69 cal. 


FIG. 7. HALL BREECH-LOADER, 1831 

Flintlock; paper cartridge; 54 cal.; 
diameter at breech, 1% in.; diameter at 
muzzle, % in.; length of barrel, 32% in.; 
entire length, 52 in.; weight, 10 Ib. 14 oz.; 
breech-block hinges at back and lifts up 
at front end; made at Harper’s Ferry, Va 


FIG. 8. HALL BREECH-LOADER, 1839 

Percussion lock; shown with breech- 
block raised for insertion of paper cart- 
ridge; otherwise same as Fig. 7 


FIG. 9. UNITED STATES MUSKET, 1832 
Flintlock; all brown; heavier powder 
pan; cal. 69 


FIG. 10. ARTILLERY MUSKETOON, 1842 

Percussion cap; new nipple seat; regu- 
lar was practically the same, but had 
longer barrel; patterned after Charleville 
model of 1840; cal. 69 


FIG. 11. SPRINGFIELD RIFLED 
MUSKET, 1855 
Maynard primer; cal. 58; patch box in 
butt; rear sight; bulged nipple seat 


FIG. 12. SPRINGFIELD RIFLED 
MUSKET, 1863 
Percussion cap; cal. 58 


FIG. 13. SPRINGFIELD BREECH- 
LOADING RIFLE, 1865 

Allen alteration; breech-block hinge 
attached to top of barrel by short block 
and screws; has firing pin; used center- 
fire metallic cartridges; 58 cal.; diameter 
at breech-block, 1% in.; diameter at 
muzzle, % in.; from muzzle to hinge of 
breech-block, 37 in.; from muzzle to 
stock, 40 in.; entire length, 56 in.; 
weight, 10 Ib. 


FIG. 14. SPRINGFIELD BREECH- 
LOADING RIFLE, 1865 

Top of barrel cut away to show inser- 
tion of tube for reducing caliber from 
58 to 50; small piece of paper has been 
slipped between barrel and lining tube 
to show better how tube was placed; this 
changed the gun to an 1866 model 

















— 





October 5. 1916 


FIG. 15. SPRINGFIELD BREECH- 
LOADING RIFLE, 1566 


Regular model: longer  hinge-block 
screwed to top of barrel, as old one tend- 
ed to work loose: brown barrel 


FIG. 16. SPRINGFIELD BREECH- 
LOADING RIFLE, 1870 
Barrel screwed into receiver frame 
different rear sight; shown with breech 
block up: cal. 50; length of barrel, 36 in 


entire length, 52 in 


FIG. 17. REMINGTON MODEL BREEvctTi 
LOADER, 1870 
Thumb-block action; patented May 
1864 50 eal.: length of barrel, 36 in 


entire length, 52 ir 


FIG. 18. WARD-BURTON MODEL 
BREECH-LOADER, 1871 
Bolt action; patented Dec. 20, 1859; cal 
45; diameter at breech-block, 1 in 
diameter at muzzle, % in.; length of bar 
rel, 38 in.; entire length, 52 in.; weight 
4 lb. 6 oz 


FIG. 19. CHAFFEE-REECE BREECH 
LOADING RIFLE, 1884 


Bolt action; cal. 15; diameter it 
breech, 1,4 in.: diameter at muzzle, ‘ 
in.; length of barrel, 28 in.; entire length, 
ist. in.; weight, 9 lb. 13 oz 


FIG. 20. SPRINGFIELD BREECH- 
LOADING RIFLE, 1888 
Rod bayonet (this is the 1884 regular 
model plus the rod bayonet); different 
rear sight; cal ” 


FIG. 21 UNITED STATES MAGAZINE 
RIFLE, 1892 
Bolt-action modified Krag-Jorgensen; 
six shots—five in magazine and one in 
barrel; 30 cal.; wood-top barrel cover 
makes it easier to handle 


FIG. 22. UNITED STATES MAGAZINE 
RIFLE, 1902 
Side magazine removed; cal. 30; first 
type of present arm; rod bayonet; length 
of barrel, 31 in.; entire length, 50 in 
weight, 9 Ib. 10 oz, 


FIG. 23. UNITED STATES MAGAZINE 
CARBINE, 1899 
Krag system; Buffington sight; cal, 30 
wood top extends to front sight 


FIG. 24 UNITED STATES MAGAZINE 
RIFLE, 1903 EXPERIMENTAL 
Cal. 30; sight slightly changed; rod 
bavonet 


FIG. 25. UNITED STATES MAGAZINE 
RIFLE, 1903 MODE! 

Latest type with Maxim silencer; six 
shots—five in magazine and one in bar- 
rel; used as either single or magazine 
gun; sword bayonet; cal. 30; diameter of 
muzzle, 0.619 in.; diameter at breech, 1.14 
in; length of chamber and bore, 23.79 in 


FIG. 28. SPENCER CARBINE 
Patented Mar 6, 15860; lever-action 
vertical slide block; rim-fire cartridge; 


D2 cal.; length of barrel, 20% in.; entire 


length, 39% in.; weight, 9 lb. 5 oz.; 94,156 
purchased 1861 to 1865 


AMERICAN 


MACHINIST 






















































Cutoff Spindle -+---4 





' 
' 
c ' 
' 


Sleeve-Lock Spring-» : 


















Safety Lock Sleeve-, 
Thumb Piece ? 


y 23 
Cocking Piece-; ane : 
Fea 


VYPOZATZ 





Firing-Pin 


AME 


Stone Lock 


haguaal c- r-Ejector Pin 


RIC 











AN 








MACHINIST 








Vol. 45, No. 14 





= > 




























_ Sate — 


— a ; 













Guard Screw, Pear - 
"=, 









Trigger 

































































Guard-Screw 


: sss 
Bus hing 


Guard--4 


FIG. 26. SECTIONAL 


The bolt lever is shown 
view. In operating the bolt, 
position and pushed out or in. 
cartridge is in place and the gun 
azine is shown empty. 


either 
into the 
unites the 


It carries a cartridge, 
by hand in front of it, 
when fired. The sleeve 


Raising the handle rotates the 


remains longitudinally stationary 
this rearward motion of the 
the striker, starts the 
the rear end of the latter bears 
barrel of the sleeve, and its front 
the firing-pin sleeve. When the 
locking lugs have been 
forced to the rear until the sear 
passed the sear nose; the cocking 
notch in the rear end of the bolt; 
its notch in the bolt: and the 
entirely compressed During the 
motion has been imparted to it by 
in contact with the extracting 
the cartridge will be started from 
then drawn directly to the 
position by the cocking-piece 
remains longitudinally stationary 

To close the bolt, push the 
tracting cam on the bolt bears 
the receiver, thereby 





closed position. As 





Rod "Wie ws ee 





VIEW, 


projecting at the 


this le ve r 
to fire, 


mechanism 
backward 


pushed upward to the feeding 
spring shown The bolt moves 
moved by the operator, and rotates in the 


magazine or 
and supports its head 
mechanism, 


from the 
chamber 
parts of the 


with the 
r until the 


raise the handle until it comes in contact 
the receiver, and pull directly to the 
lug strikes the cutoff 


bolt 


contact 


cocking cam of 


projecting 
receiver. As 
reference to 
consequently 


ing lugs from their locking shoulders 
which they are brought in close 

sure This rotation causes the 

force, the firing pin to the rear, 
striker into the bolt, 

by the lug on the cocking piece 

in the sleeve into its groove in the 


firing and 
compression 
against 

end 
bolt 
disengaged; 
notch of the 
i has entered the 
lock has engaged 


against the rear 
strikes the 
firing 


the sleeve 
mainspring 


cam 
rear, the parts being 
nose remaining in the cock notch 
i reference to 
handle forward 
against 
unlocking the sleeve 
handle i 


turn the handle down. As the 
cams of the locking lugs bear against 
In the receiver, and the bolt 


is forced slightly 
all movement of 
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Cartridges placed in the magazine 


bolt 


and separates the 
the receiver, 


the powder 
the 
the 


through the 
the 
the 


mainspring, 


front 


pin has 


cocking piece 


the 


locking 
forward 


in the 
is brought to a vertical 


bolt 
point of 
rotation of the firing pin being prevented 
slot 
sleeve 
bolt, 
of 
since 
the 
of 
the 
been 
has 
cock 


end of 
end 
receiver, 


Extractor -- 


Firing-Pin 
Sleeve 


‘ 
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BOLT AND MAGAZINE 


parts are shown, a 
but the mag- 

are 

by means of the 
and forward, as 
well of the receiver. 
one placed 


and its rotation with the bolt is prevented by the lugs on its 
sides coming in contact with the i The hook of the 
extractor engages in the groove of cartridge case and re- 
tains the head of the latter in the countersink of the bolt until 
the case is ejected. The safety lock, turned to the left, 
is inoperative. When turned to the which can only be 
done when the piece is cocked, the of the spindle enters 
its notch in the bolt and locks the the same time its 
cam forces the cocking piece slightly rear, out of con- 
tact with the sear, and locks the firing 

The bolt mechanism operates as To open the bolt, 


left side of 
top locking 
lock- 
with 
pres- 
to 
the 


has been almost 

of the bolt a rear 
extrac ting cam coming 
receiver, so that 

ch: saber. The bolt is 
retained in 


bolt, 


until the ex- 

the extracting cam on 
from the bolt, and 
turned down, the 


shoulders 
into its 
» firing pin is prevented 
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MECHANISM, U. 8S. MAGA 


by the 
of the 


single 
of the 


mainspring, 
loading, 
cartridge 
of the extractor, 
groove of the top 
under the action of 


case. 

rounded 

cartrid 
the 


‘--Guard Scren, Front 


ZINE RIFLE, MODEL 1903 


sear nose engaging the sear notch of the cocking piece, 
this forward movement of the bolt completes the compression 
seats the 
forces the hook of the extractor into the groove 
In loading from the magazine the hook 
lower edge, engages 
rises from 
follower and magazine spring. 


cartridge in 


at its 
ge as it 


brings the parts to the position shown, a 


to fire. 


After firing, just before the bolt is drawn fully to the rear, 
top locking lug strikes the heel of the ejector, throwing its 
right in the lug slot. 
rear 


the 
point suddenly to the 
fully to the rear, the 
against the ejector 
to the right from the re 
case aS soon as 
head against the face of th 

It will be 
compression 
in the chamber 
chamber are entirely 
may be 
the left side 
down, 
unless the 


of the mainsy 


done 


bolt handle 


of on the primer. 
being fired until 

The magazine may be 
in a clip, or one at a time. 
as to show “on.” The bol 
the cartridges are inserted 
closed. The magazine cha 
cartridge, but not as wide 
in it staggered, 
the magazine is full. 

When 


instead 
cartridge 


it rises from 


the cutoff is turned down, 
the bolt cannot be drawn fully back. 


end of the 
ceiver 


the 
e bolt until it 


noticed that in this system of bolt mechanism the 
the seating 
and the starting of the empty 


ring, 


by the action 


cocked either by raising the bolt handle 
of the receiver and then immediately turning it 
or by pulling the cocking piece directly back. 
is turned fully 
cocking piece will strike the cocking cam on the bolt, 
energy of the mainspring will be expended in closing the bolt 
This prevents the possibility of a 
is fully 


the bolt 
charged eithe 


To fill, the cutoff is turned up so 
t is then drawn fully to 


from the top, 
mber is made 
as two, so 


Its 


over the rear end of the upper cartridge, 


magazine below the action 
anism then remains 
a single-loader, 
reserve. The gun can also 
with the magazine empty. 
When the cutoff 
the bolt can be drawn 
cartridge to rise 
forward movement. 
pushed forward into 
passage by 
magazine 
it into the 


ful 


chamber. 


has been fired and the bolt drawn fully 
rises and holds the bolt open to show t 
empty 


inoper 
the cartridges -in 


is turned 


As the 
the c 
the pressure of those below. 
is held up by the follower, the rib of which directs 


In magazine fire, after the last cartridge 


of the bolt. 
ative, and the 
the ma 
be readily 


up, the m 
ly to the 


bolt 
hamber, 


cartridge case strikes 
point and is ejected slightly upward and 
Double 
magazine is prevented by the extractor engaging the cartridge 
magazine and holding its 


down, 


that the cartridg 
three on one side and two on the other, when 


the magazine is “off” 


used as a sin 


rear, 
high enough to be caught by the bolt in its 
is closed, 
being held up during its 








the chamber and, in 


in the 
magazine j 
This j 
nd the piece is ready 


the 


As the bolt moves 


loading from the 


is ejected. 


of the cartridge 
case from the 
of cams. The piece 
until it strikes 


In firing, 
the cam on the 
and the 


closed. 
r by cartridges held 
the rear, 
and the bolt is again 
wider than a single 
res lie 


and 
front end, projecting 
holds it down in the 
The magazine mech- 
gun can be used as 
gazine being held in 
gle-loader 
agazine is “on,” and 
permitting the top 


this cartridge is 
The last one in the 


back, the follower 
hat the magazine is 
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ber required to make a pound. Consequently, if it took 
eight or twelve balls to make a pound, the corresponding 
size of gun would be known as eight or twelve ball. ‘This 
naturally merged into bore, as the maker bored the barrels 
to the size of the ball used. Caliber, as now understood 
in the United States, is measured by the size of the bore 
in decimal parts of an inch, 30-caliber meaning 0.50 in. 

While the very early and perhaps some of the first 
guns made were of the breech-loading type, considerable 
trouble was experienced in making the breech tight enough 
to prevent the escape of gas, which in many cases was ex- 
tremely dangerous to the operator. It was for this reason 
that it was not until the invention of cartridges that 
breech-loading became practical. However, there are 
numerous specimens of other breech-loading mechanisms 
in existence in various museums. One example espe- 
cially, which may be found in the British Museum, was 
made by John Cookson in 1586. This gun was not only 
a breech-loader, but was a repeater. Powder sufficient 
for ten loads was carried loose in one magazine and ten 
bullets in another. 
charge of powder and one bullet to the barrel, from 


A revolving-disk mechanism fed a 


which they were discharged. This gun appears to be 
in perfect condition in spite of the danger that is at 
once evident to the reader—of the ignition reaching the 
powder magazine itself. 


AN Earzty REPEATING BREECH-LOADER 


Another single breech-loader appears to have been mad 
some 30 years previous to the Cookson gun, and in the 
same vear of 1550 a matchlock revolver was invented, 
which had a seven-chambered cylinder revolved by the 
action of the hammer. Six of the seven chambers wer 
exposed in practically the same way as in the modern 
revolver with which we are all familiar. 
known to have been made during the reign of Henry 
VIII were veritable Snider action rifles. 

In 1664 Abraham Hall invented a gun: “Which hath a 
hole at the upper end of the breech to receive the charge, 


Two weapons 


which hole is opened or stopped by a piece of iron or 
steel that lies along the side of the barrel and that is 
moved by a ready and easy motion.” 

Numerous other examples of early breech-loading port- 
able firearms could be cited, but the foregoing is sulfi- 
cient to give an idea of some of the early inventions. 

On May 21, 1811, John H. Hall, of North Yarmouth, 
Maine, patented a breech-loading gun that was the first 
one of the kind manufactured in this country, with the 
possible exception of a few isolated cases. It was at 
first a flintlock and later a percussion-cap gun, using 
paper cartridges. Official records show that about 100 
were issued to a company of riflemen in 1816. In 1836, 
Congress voted Mr. Hall a reward of $10,000, based 
on $1 per gun, which shows that 10,000 had been made 
up to that time. These guns were priced at $20 each, and 
a number were used as late as the Civil War. There és no 
evidence of any foreign government having adopted a 
breech-loader previous to the invention of the Hall, so 
the United States must be credited with having been 
first in the field. It must not be understood, however, 


that this gun was ever officially adopted at any time for 
the entire United States Army. 
a considerable extent in the Black Hawk and Seminole 
Wars, and also in the Mexican War; and while not gen- 
erally known, quite a number were used in the Civil War. 


It was. however. used to 
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Just how early paper cartridges were invented is un- 


certain, though in the vear 1586 charges of powder and 


a bullet were placed together in a paper envelope o1 


sack, the base of which was torn or bitten, and the pow 


der poured into the barrel. The bullet was then rammed 


down on it. These cartridges were gradually improved 
in form, but did not carry their own means of ignition, be- 
ing fired by matchlock, flintlock or percussion-lock mech- 
anisms similar to those used for loose powder and ball. 
\ cartridge carrying its own means of ignition is known 
to have been patented in IS27. 

In the vear 1836 Lefaucheux invented the pin-fire cart- 
ridge, which was made of thin brass and paper and had 
a pin projecting through the side which, on being struck, 


exploded a “cap” inside the shell. In this same year 


Greener, an Englishman, produced a very successful elon 
vated bullet that would expand and fill the rifling grooves 
when fired, thus conserving the energy of the gas. Several 


others had tried the same scheme, but his appears to hav 


been the earliest successful one. 


The needle run cartridge Was ented yy Devse n 
I838 and adopted by the Prussians in 1841. It had a 
conical bullet, with a wad at the base, behind which was 


a charge of powder in a lubricated paper case, The deto 
nator was placed in the wad and was fired by means of 


needle that was thrust through a perforation in. the 


hase, through the powder and into the “cap.” 

Percussion itself dates back to 1807 and is credited to 
the Rev. John Forsyth. It was first used in the form 
ol powder ignited by means of a punch hence the name 


ot “pune h-lock.” Late ‘ ignition was used In the shape of 


pills and gave the nan of pill-lock to the type of arms 
to which it was applied. The copper percussion cap was 
nvented in 1818 and is genera credited to Joseph Egg, 


of England. 


In \merica the first metal cartridges appear to ha 
been fired from per ussion locks by means of a yx riora 
tion in the base of the cartridge, which allowed the flam« 
of the priming to ignite the charge. Probably the rim- 


fire cartridge closely followed. \ center-fire cartridge 


was patented by Smith & Wesson in 1854. Thev also 


obtained patents on an improved rime-fire cartridge in 
1860. It was the development of the metal cartridge 
that made possible the successful use of breech-loaders. 
as the expansion of the metal shi vy the explosion for 
the first time produced an effectual seal for the prevention 


of the escape of gas at the Pree 


ORIGIN OF THE AMERICAN ARMY MusKE’t 


The original model for the first musket made by th 
United States Government was the French model of 1763. 
which was largely furnished by the French Government 
during the American Revolution. This stvle was known 
as the Charleville musket, and it was copied in almost 
exact detail. The subsequent models brought out bv the 
French were also closely followed for many vears. The 
model of 1763 is especially noted as having been men- 
tioned in the contracts of 1798. \ model of 1797 was sent 
over from France by the American ambassador as an ex 
ample of fine workmanship, and on the recommendation 
of Eli Whitney the improvements were later adopted in 
the United States guns. From the beginning of Gov- 
ernment gun manufacture in the United States until the 
Krag svstem was adopted in 1892 the lines of the old 


Charleville musket are plainly visible. A few interpola- 
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tions were introduced to a limited extent, notably the Declaration of Independence steps were taken looking 
Remington in 1870, the bolt-action Ward-Burton in toward the establishment of an ammunition factory, but 
S71 and the Chaffee-Reece bolt-action in 1884. None it was not until after the close of the Revolution that 
of these were ever universally adopted for the regular anything which could be called a Government small arm 





“7 FIG. 29. SHARP’S CARBINE 
Patented Sept, 12, 1848, and Oct. 5, 1852; 
lever-action vertical sliding block; first 
ones used percussion caps and paper 
cartridges; cal. 50 and 52; length of bar- 
rel, 22 in.; total length, 39 in.; weight 
8 lb.; 80,512 purchased during Civil War 


FIG. 30. MAYNARD CARBINE 
———m Patented May 27, 1851, and Dec. 6, 1859; 
tip-up barrel; lever action; percussion 
cap; 50 cal.; length of barrel, 20 in.; total 
length, 36% in.; weight, 6 lb.; 20,002 pur- 
chased during Civil War 








FIG. 31. BURNSIDE CARBINE 
Patented May 25, 1856; percussion cap; 
flaring metal cartridge with small hole 
in butt end; lever-action tilting breech- 
block into which cartridges were placed 
butt end first; cal. 53.5: weight, 7 Ib.; 
55,567 purchased 





FIG. 32. COLT REVOLVER REPEATER 
v meee pos _ — ¢ y 
a - 5-shot; percussion caps; patented Nov 
24, 1857; cal. 56; length of barrel, 26 in.; 
total length, 44 in.; weight, 9 lb. 3 oz. 








FIG. 33. CARBINE MADE BY B. KITT- 
RIDGE & CO., CINCINNATI, OHTO 
Rim-fire cartridges; 40 cal.; dated Oct, 25, 
1859; tip-up barrel striker on hammer 


FIG. 34. SMITH CARBINE 
Patented June 23, 1857; percussion; top 
lever, tip-up barrel action; cal. 50; barrel, 
211. in.: total length, 39 in.; weight, 7 Ib j 
15 oz.; 30,062 purchased during Civil War 


FIG. 35. JOSLYN CARBINE 
Patented Oct. 8, 1861; rim-fire cart- ‘ 
ridge; firing pin; breech-block hinged at 
{ 





side; 53 cal.; weight, 7 lb. 3 oz.; 11,261 
purchased 


FIG. 36. REMINGTON CARBINE 
Patented Dec. 28, 1863; thumb hinged 
block at breech; 44 cal.; weight, 5 Ib. 4 
oz.; 20,000 purchased 





FIG. 37. GALLAGHER CARBINE 
Patented July 17, 1860; percussion cap; 
tip-up barrel; 51 cal.; 22-in barrel; 
weight, 7 lb. 8 oz.; 22,728 bought 





FIG. 38. STARR CARBINE 
Patented Sept 14, 1858; firing pin; , 
lever-action vertical sliding breech- 


block; 52 cal.; weight, 7 Ib. 9 oz.; 25,603 
bought 














army, though the Remington was issued in large num- was manufactured. In 1776 General Washington ordered 
bers to militia in a number of the states. Coil. David Manson, of Boston, to establish a laboratory ‘ 


The beginning of the manufacture of the Charleville for making all kinds of ammunition. Brookfield, Mass., 
pattern guns is pretty clearly traced. Soon after the and then Hartford, Conn., were suggested, but for sev- 
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eral reasons were not selected. The final decision was 
centered on Springfield, Mass., and early records show 
that work was begun on this laboratory in April, 1778. 
After the Revolutionary War was over, all the employees 
were discharged and the buildings left in charge of a 
storekeeper. 

In April, 1794, Congress authorized the establishment 
of two armories, one at Harper’s Ferry, Va., and the 
other at Springfield, Mass. The manufacture of small 
arms began at Springfield in 1795 with 40 men, and 245 
muskets were turned out the first year. There is no rec- 
ord of any small arms being produced at Harper's Ferry 
previous to 1801. In 1810 the output at Springfield was 
9.700 muskets and 602 carbines. At this arsenal in 1819 
the cost of labor per musket was $6.57, which together 
with the cost of the material brought the total cost to 
$12.40 each. The output of this arsenal continued from 
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FIG. 27. TYPES OF BAYONETS ON UNITED STATES ARMY 
MUSKETS AND RIFLES 

A, bayonet 1803, hollow ground point, 16 in. long, % in. at 
widest part of blade; B, bayonet 1865, hollow ground blade, 
18 in. long, % in. wide at widest part of blade, % in. thick at 
base of blade: C, rod bayonet 1888, when out projects 15 in 
from end of barrel, rod is * in. in diameter with triangular 
point; D, Krag bayonet 1892, 11% in. long, % in. thick at 
base; E, bayonet 1905, 16 in. long, 1x4 in. at base of blade, 
handle 4% in. long; F, bayonet 1906, slight changes in handle 
and catch 


1811 to average about 1,000 per month. ‘Twelve thousand 
muskets and 250 rifles were produced in 1819. This av- 
erage was not materially changed until 1862, when it 
jumped to 102,410, and to 276,200 in 1864. The cost per 
gun the latter year was $10.69. In 1865 the output 
dropped to 195,341, and the cost rose to $14.12 each. 
Besides the Government armories established, Congress 
in 1808 enacted a law for the annual payment from the 
United States Treasury of $200,000 for six private ar- 
mories established that vear. From among the more 
prominent gun makers were selected Asa Waters, Sutton 
(now Millbury), Mass.: Simeon North, Middletown, 
Conn.; Nathan Starr, Middletown, Conn.; Eli Whitney, 
Whitneyville (near New Haven), Conn.; Henry Der- 
ringer, Philadelphia, Penn.; and Lemuel Pomeroy, 
Pittsfield, Mass. Contracts were issued to these firms 
for a term of years, which were renewed from time to 
time until 1840. These private armories were regarded 
as permanent, having been recognized by the Government 
as a part of the United States industrial preparedness 
measures for the insurance of a supply of arms. 
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The six private armories assured, the Government 
proceeded to issue contracts for arms to supply the militia. 
From June 30 to Nov. 13, 1808, nineteen contracts wer 
made; the total number of arms delivered by these nine 
teen firms to December, 1812, was 43,660, 

In 1841 and 1842 the number of private armories was 
seven, with an output as follows: Pomeroy, 1,200 mus 
kets; Whitney, 1.500 muskets: Starr, 1,200 rifles, Der- 
Waters, 3,000) pistols: Johnston, 


These mad 


ringer, 1,200 rifles; 
3,000 pistols; North, 2,000 Hall's carbines. 
a total of 13,100 annually. In 1845 the last of these 
contracts expired, and the whole system was broken up 
without notice. 

Starting at the beginning, the strictly Government 
muskets and rifles were made as follows. The changes in- 
dicated can be easily traced by reference to the various 
illustrations, shown and described separate] 


French Charleville musket, model 1763; pattern only 
Flintlock musket, smooth bore, 1795 to 1822: minor changes 
bore reduced from 71 or more to 69 cal 


Musket altered to percussion, model 1822; cal. 69 


Musket, percussion; new nipple seat or boss; model 1842 
cal. 69; patterned after French Charleville, model 1840 

Springfield rifled musket, model 1855; Maynard primer 
cal, 58 


Springfield rifled musket, models 1861, 1863, 1864; different 
mountings. 

Springfield breech-loading rifle model 1865; Allen altera 
tion; cal. 58. 

Springfield breech-loading rifle, model 1866; cal, 50 


Springfield breech-loading rifle, models 1868 and 1870: cal 


Springfield breech-loading rifle, model 1873: cal. 45 

Springfield breech-loading rifle, model 1884; cal. 45; rod 
bayonet, 

United States magazine rifle, model 1892; cal. 30; Krag 
Jorgensen system 

United States magazine rifle, models 1896 and 1898: Krag 
system 

United States magazine rifle, model 1908: cal. 30 


Briefly reviewing the various changes and interpola- 
tions that took place from time to time, only minor altera- 
tions were made in the muskets manufactured from 1795 
until 1822, when the percussion system was adopted to 
supersede the flintlocks. Many flintlocks were altered 
later, so that frequently models of earlier vears are en- 
countered in museums, having the per ussion system of 
ignition. A large number of the old flintlocks were al 
lowed to accumulate at the various arsenals until in 1850 
and 1851 a great many were changed to percussion. It 
was during this period that the Hall breech-loader was 
used to some extent, and many are to be found of both 
systems. 

The model ¢ 


bulging out from the side of the barrel and an integra! 


f 1842 shows a new nipple seat or boss, 


part of it. The next change of importance was _ the 
reduction of the bore from 69 to 58 caliber and the adop- 
tion of the Maynard primer, which was done in 1855. The 
Maynard primer consisted of a flat tape with an explo- 
sive mixture, or caps, at intervals. This tape was wound 
over a small drum, and the caps were fed one at a time 
up over the nipple. The action of the hammer, as it 
was cocked, brought a cap into position ; and as it de- 
scended, it cut off a piece of the tape and a cap. This 
did away with the necessity of putting a cap on the nippl 
at each loading, as it was taken care of automatically as 
long as the priming tape lasted, when it was easily re- 
placed. This system was later abandoned and return 
was made to the percussion caps. With this exception, 
few changes other than in the mountings were made for 
years, the essential parts remaining standard. 
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Very few breech-loading arms except the Hall were 
tried yy the Government previous to the Civil War. 
\mong the principal ones were the Sharps, Burnside 


and Spencer, of which a few were issued to troops he- 
tween 1845 and 1860. Some Maynards were also is- 
sued. The general opinion of the army boards of this 
time was that the breech-loader was not perfected enough 


general adoption. At the outbreak of the Civil War 
the Government found itself unable to furnish its troops 


for 


with arms, so they were purchased both here and abroad. 
None of these influenced 
the subsequent Government models to any noticeable ex- 


weapons, however, seem to have 


tent. Since thes cuns had so little bearing on the regu- 
lar army models and were so numerous, only a_ few 
of the better known ones are shown in the illustrations, 


In 1865 the Government adopted its first official breech- 
This the Allen alteration and 
consisted mainly in crossmilling a section the 
top of the rear end of the barrel and fitting on a hinged 
This block illustra- 


The 


loader. was known as 


out of 


rect h-blow k, 


tion for that year. 


is plainly showh in the 


model of 1866 Was*very similar, 


but the caliber was reduced to 50, which was taken care 
of in the uns already made hy inserting a rifled tube 
in the barrel to reduce it to the required size. Practical- 
ly no change was made in the models of 1868 and 1870, 
except that in 1870 the barrel was made to screw into 
the receiver frame. It was also in this vear that the 


Remington breech-loader was used to a limited extent. 


This was followed the next year by another brief experi- 


ment in the form of the Ward-Burton bolt-action rifle, 
which was one of the earliest of this type. 
The model of 1873 had the caliber reduced to 45. Some 


fitted with a 
he borne 


models of this -vear also were 
three-cornered rod bavonet. Of 
in mind that all through these periods numerous carbines 
artillery, others were 
All sorts of 


of the officers’ 


course, it must 


for mounted troops, otheers or 


made, but had no bearing on the main issue. 


weapons were also being constantly tried out by the ord- 
nance boards in the search for something better, but 
through it all the old lines of the original Charleville 


musket proved the more practical. 

The Springfield model of 1884 carried the rod bavonet 
as its principal change. This was a round pointed rod 
that the rifle the old 
and could be pulled out a certain distance, when a catch 
This 


experiment in 


was carried in about like ramrod 
would hold it until released and pushed back again. 
year the introduction of another 
the Chaffee-Reece rifle, of 
hundred were manufactured and issued for regular service. 

The next change is a the 
duced to 30 and a magazine rifle of the modified Krag- 
Jorgensen type being adopted after extensive competitive 
It is not necessary to describe this model in detail, 
with slight alterations until 
1903. 


also saw 


holt-action which only a few 


radical one, caliber being re- 


tests. 


though it continued in use 
the adoption of the present model of 
the latest type 


This last rifle 


the action and 
described else- 


the best 


details of of which are 


where. contains many of fea- 


tures of both the Krag and the Mauser systems, and in 
its present form is considered hy army men to be one 
of the best and hardest shooting rifles used by any army 


The big advantage of the bolt action is that it lends it- 
easily to either hand loading. 
During the entire period of rifle evolution the bayo- 
nets varied but little, except as they were made to conform 
to the different sizes of barrels. Some special designs were 


self so magazine or 
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introduced for different branches of the service, but three 
principal types only were used by the regular army, as 
the 


shown by illustrations. 


Inspecting High-Grade Gears 


By JoHN YouNGER* 

It is a comparatively short time since shafts and bush- 
marked on the blueprint to the normal size 
The “man in the 


” was expected to turn or bore his own clearances, and 


ings were 
rather than the actual expected size. 
shop 
the drawings had the appearance of Fig. 1. 

The did not prove equal to the job, 
took the 


“man in the shop” 


gradually respousi- 


drafting on 


the 


and room 





frunan mwners 





EBs or ee 
: sf 8 e ah 


Bo Fig.4 F 


SIZE 


g.9 


Fags 


VARIOUS METHODS OF INDICATING AND 


WORKING TOLERANCES 


Inlity of giving him accurate sizes. Simultaneously they 


vave him the working tolerances as well as the clearances, 
so that a drawing now looked like Fig. 2. 


The gage makers did their part and designed two gage 
the One plug went in, the 


Sometimes 


plugs (Fig. 3) for one hole. 
other did not. 
made for the shaft. 

The system was gradually extended to surfaces, 
fits, height and width measure- 


“man in the shop” was not given a chance— 


similar caliper were 


Sometimes micrometers were used, 


gages 


screw 
forced depth, 
The 
ercept in gears. 

A draftsman draws two 
distance. He draws two gears each marked plainly 
in. and expects them to mesh quietly together. 


threads, 
ments. 


exactly 3 In. center 


PLD. 
They 


shafts 


won't. 

The “man in the shop” either makes the centers out 
“a little’? or he cuts the pitch diameters “a little” less. 
Sometimes he measures that “little” by a thing he calls 
hacklash—that is, the thickness of feeler he can just get 
in tangential to the curved surfaces of two tooth faces. 

It is obviously impossible for him to measure backlash 
en every tooth, especially if the gear is case-hardened and 
of slightly varying shape. He must form a general con- 
clusion based on approximate feel or really instinctive 
It is this “rule of thumb” intuitive or instine- 


that differentiates the good gear inspector 


knowledge. 
tive knowledge 
from the 

To repeat, 
between 


} wor, 


working clearances were once measured this 
shaft and bearing, till the supply of good 


\ 0.002-in. clearance felt to some men like 


wal 
nien ran out. 
0.015 in. and vice versa. No man could estimate 
yr backlash correctly all the 

It is not easy to measure piteh diameter accurately, but 
A nominal : P.D. can be actually cut 
blank and These 


nf 
shake 


time. 


3-in. 
3.005 in. 


it ean be done. 


3.002 in. in one in another. 
can be retained as masters, and acceptable gears 


with the 3.005 in. and run around 


blanks 
should 


*Chief 


mesh tightly 


Engineer, Pierce-Arrow Motor Truck Department 
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freely with the 3.002 in. If this accuracy be too great 
the tight or “not go” might be made as much as 3.010 in. 
und the free gear as little as 3 in. Clearances and toler- 
ances in gears may be a matter of taste Just as much as 
they are in shafts and holes. 

Perhaps better still a hardened rack can be made and 
verv accurately ground on the teeth and on the back: its 
to the back, and all gears 
The 
rack could slide in Ways across the gear teeth as indicated 
in Fig. 4. 

A gear under suspicion could be run with the master 
in a 
instantly and cause rejection. 
eccentricity can readily be detected. 


pitch line accurately measured 
run with it between the two allowed center distances. 


few seconds. One high tooth alone will show up 
With slight experience 
Nothing is left to 
the emotions of the inspector. It either runs or does not 
run. 

Drawings could be 


what they are. A gear drawing would look like Fig. 5. 


dimensioned in accordance with 


28 


The Temperature of Chips 
By EK. THautow* 

The heating of metal chips is due to the energy lost by 
the through the 
material of the chip and external friction in the chip, the 
piece of work and the cutting tool. A part of that heat 
is conducted away from the cutting point through the 
material of the piece of work and the cutting tool: but 
at a cutting speed high enough, the greater part remains 


cutting action “internal friction” in 


in the chip and gives it the well known coloring, as men- 
tioned in the last article of Mr. Herbert (Vol. 44, page 
OL). 
blue chips by cutting mild steel, I developed a mathe 
matical formula for the the cutting 
pressure and the temperature of the chips. I think this 
formula may be of interest to some American Machinist 


Some time ago, when I tried unsuccessfully to get 


relation between 


readers. 

If the cutting pressure in kilograms per square milli 
meter is p, the area of the chip in square millimeters a, and 
minute v, then th 
energy used by the cutting action will be pav kilogram- 


the cutting speed in meters per 


meters per minute. As the unit of heat corresponds 
to 427 kilogram-meters, the heat generated will be 
pav ‘ . . 

42% calories.’ Suppose finally that the part used to heat 
we 


up the chips is proportioned to the total heat generated 
by n, then the heat per minute //, available for heating 
the chips will be determined by : 


pave 
di - calorwes 


127 (1) 


The volume of chips cut per minute is av cubic centi 


Hi 


meters. Taking a specific gravity g in kilograms per 


centimeter and a specific heat / in calories per kilogram, 
the heat //, required to heat up the chips to the tempera 
ture 7’ above the temperature of the room is determined 
by: 
/1, avghT 
By actual cutting we get //, H,. 
Hence 
T= n-_* 
127 xX gh 


*Professor, The Royal Technical College, Copenhagen, Den- 


mark. 


3,087.77 ft.-lb 3.97 B.t.u. 


1 calorie 
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The 
cutting speed and the « hip area do not affect the tempera 
ture of the chip. 


formula shows that except in the value of n th 


“i 
. ‘ 
For steel we have g i 


i O.115 
000 L1o. 


nd hk Subst 


tuting these values in formula (3) we get: 
i 2.62 np (1) 
The value of n depends on the cutting speed, partly 
also on the area and thi shape of the chip, and is supposed 
the practical use of high-speed stee| 
roughing steel. As a 
Substituting these values for n, formula 


to be about *%4 in., 


tools in maximum never reached 


we get n # 


(+) becomes: 


T 1.9% p (5) 

and as a maximum 
_ 2.62p (6) 
In cutting medium steel, using a cutting angle of 


about 70 deg. and an area of cut of about 5 
(0.008 sq.in.), the value of p is about 1.75 kg. per sq.m. 
Hence 7 344 deg. C. (650 deg. F.), as a 
T 158 deg. C. ; 


(850 deg, K.). 
the temperatures are still less, and high temperatures such 


Sq rin, 


maximum 
For larger chip areas 
as glowing temperatures by cutting ordinary material of 
construction are beyond physical possibility, unless there 
is something wrong in the cutting action, as the break- 
down of the cutting edge. 

The foregoing considerations threw some light upon the 
For tools 
of carbon steel the temperature of the chip may be much 


behavior of different materials for cutting tools. 


higher than the breakdown t niperatures ol the tool steel. 
Therefore, it is necessary to employ a slow cutting speed 
and a small chip area, so that the heat generated can be 
conducted for a considerable part through the piece of 
work and the tool itself; that is, the 
For tools of high speed steel the effect is opposite. 


factor nm must be 
small. 
Here the chip temperature is lower than the breakdown 
temperature of the tool, and the chip acts as a cooling 
medium. 
Besides this, 
tool and the piece of work may be much higher than 
the latter still 
stronger cooling medium on the edge. This in connection 


the difference of temperature between the 


in carbon steel, and will also act as a 


with the poor heat conduction of high-speed steel will 
the the edge 
mainder of the cutting side of the tool. 


preserve hardness of longer than the re- 
In cutting tough 
materials where the chip remains in contact with the 
cutting the tool time, this fact ex- 
plains the well known phenomenon of the wear of the 


while the latter is left nearly 


side ol lor a longer 
tool behind the cutting edge, 


untouched. 


Removing Counterbore Teat 
from a Hole 
By H. P. Jounson 


While counterboring a j%-in. hole Y% in. deep the pilot 
on the counterbore roughed up and twisted off flush with 
the 


could not be heated as this would spring it. 


The piece being covnterbored 
An old drill, 


the size of the body of the counterbore, was procured, 


the bottom of hole. 


and the center was ground out with a thin wheel the size 
of the pilot. The drill 
After running the drill in the center slot all that 


thus ground acted as a hollow 
mill. 
remained was to take a pair of tweezers and pick the 
broken teat out. 
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Tools for Pump and Lathe Parts 


By Rospert Mawson 





pump and turret lathe in a New England shop. The tools 
are not elaborate, yet they are producing work of an inter- 
changeable nature at a good rate of speed. It will be 
observed that the same fixture base serves for both the 
milling and the drilling operations in machining the back 
arm. 

A milling fixture to machine two parts which are held 
by one strap and the jig for the same piece are shown; 
when machining the lathe carriage, the boring fixture is 
made with a finished surface to suit the part to be ma- 
chined, which is securely held in place with a wedge. 


SYNOPSIS—lIn this illustrated jig and fixture 
data page are shown tools for machining elements 
The different items 
include weight, speeds, feeds and time required 
With such information, 


used on pumps and lathes. 





for the various operations. 
the article should prove helpful for similar work 
in many shops. 





The special tools, jigs and fixtures shown herewith are 
found in the equipment for machining the parts of a steam 








FIG.7 


TOOLS USED IN MACHINING 


PUMP AND LATHE PARTS, WITH WORK SHOWN IN POSITION 


drilled. The 
threads. 


FIGS. 2 AND 2-A Holes Machined—Two ™/qg-in. and six %-in. 





Operation—Milling pump pedestal, Fig. 1. The rough cast- 
ing is located against pads at the end of the fixture, and an 
open strap is slid under the nuts on the bolts. The nuts are 
then tightened, holding the casting securely. 

Surface Machined—Base, using a 3%-in. end mill 
ating at 96 r.p.m. wtih a feed of 0.1 in. per revolution. 

FIGS. 4 AND 4-A 

Operation—Drilling lathe countershaft 
Fig. 3. The rough casting is located in two V-blocks and 
forced against a stop pin with a setscrew. A thumb-screw is 
then tightened on the piece to hold it securely. 

Holes Machined—Two “/g-in. and one “/-in. drilled. 

FIGS. 6 AND 6-A 

Operation—Drilling lathe back-arm block, Fig. 5. The 
milled casting is placed in the sub-base fixture and held with 
two bolts. The jig is then slid on, the upper surface being 
located against an adjustable setscrew by a thumb-screw. 


oper- 


hanger tie-rod, 





former holes are afterward tapped with 1l-in. U.S.S. 
FIGS. 7 AND 7-A 

Operation—Milling lathe back-arm tool block, Fig. 5. The 
casting is located in the sub-base fixture in a manner similar 
to that described for the drilling operation. 

Surfaces Machined—Slots inthe base, using three 5-in. 
cutters operating at 53 r.p.m. with a feed of 0.18 in. per revo- 
lution. 

FIGS. 9 AND 9-A 

Operation—Boring lathe carriage, Fig. 8. The casting is 
located against a stop pin. A wedge is driven into the ma- 
chined surface of the fixture and the part to hold the carriage 
in position. The fixture is located on the boring machine 
with keys and held in place by bolts fitting in the slots of 
the fixture ears. 

Surface Machined—One 32-in. bored hole through two sec- 
tions of the casting. 
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Encouraging the Manufacture 
of Steel in Japan 


By A JAPANESE ENGINEER 


Herewith is given a summary of the report of a Steel 
Committee appointed by the Japanese Government in 
May, 1916, to investigate the steel situation. Its mem- 
bers included high authorities in Japan—steel makers, 
steel consumers (private and Government), professors, 
mining engineers, dockyard directors, etc. Some of the 
figures differ from our last report. They were probably 
obtained from a more reliable source. 

Though the Government has already investigated the 
iron beds in Japan and there is probability of finding new 
beds in the future, it is quite evident that there is not 
sufficient ore in our country to satisfy the increasing 
Therefore it is 
The Government 


home demands of iron and steel. neces- 
sary to secure a supply from abroad. 
has studied the iron beds in the neighboring countries to 
some extent, but this work is not finished. The following 
steps are to be taken to encourage the production of iron 
ore at home: 

1. The Government will give technical assistance to 
private enterprise, such as boring, mining, planning, ete. 

2. A special reduced price will be fixed for transporta- 
tion of iron ore. 

3. Special facilities will be 
charcoal to be used in iron furnaces. 

t. The Government steelworks will investigate and try 
the experiment of producing iron from inferior ore, as 


prov ided for supplying 


well as from sand iron ore. 

The use of sulphide iron ore for producing iron will 
also be encouraged, and the first, second and fourth of 
the items above will be applied to this kind of ore. The 
Government will investigate the plants of important iron 
mines when a great quantity of ore is required in case of 
emergency. It will study the Skatani mine, and steps 
will be taken to start the works there. 

There is not sufficient suitable coal in Japan for making 
coke for the iron furnaces, so the Government steelworks 
will endeavor to use inferior kinds of coal for its own fur- 
naces. It will determine the possibilities of near-by 
countries as sources of iron ore, mangan ore and special 
ore necessary for certain steels. This will be done imme- 
diately. Coal fields suitable for 
producing cokes for iron furnaces will be investigated. 
Assistance will be given to private enterprises in import- 
ing iron ore and all kinds of raw material necessary for 
ironworks, and those private firms that produce metals 


in near-by countries 


or alloys necessary for special steel will be aided. 
VARIETIES OF [RON AND STEEL Propucts 


The home consumption of pig iron has been as follows: 


124,007 tons 


Average yearly consumption, 1996 to 1910....... 
200,228 tons 


Average yearly consumption, 1911 to 1916....... 
Increase 


The probable consumption of pig iron in the future 
is estimated as follows, in tons: 


61.5 per cent. 


re ee 360,900 Did .ewkegene enya wae 617,500 
ee errr 430,000 TTT iT 743,000 
Se reer eee 533,600 


The home consumption of steel has been as follows: 

472,487 tons 
691,884 tons 
46.5 per cent. 


Average yearly consumption, 1906 to 1910....... 
Average yearly consumption, 1911 to 1916....... 


Increase 


The 
engines, 


ships, 
esti- 


importations of 


figures do not include 
etc. These are 


wagons, locomotives, 


above 
railway 
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mated at 92,000 tons per year, as the average from 1912 to 


1914. 
The probable consumption of steel in 
estimated, in tons, as: 


the future is 


ki Sala San so alge are 1,113,000 EA er eee 1,786,000 
iad, dint a gh laa ah cee 1,295,000 DS <¢+sn8' cee whee a 2,112,000 
Sa: incact.aceie ss Wai 1,568,000 


The annual production of Japan and neighboring 
countries follows: 


Pig Iron, in Tons 


Home Chosen* Manchuriat Chinat Total 
Ne ee 345,600 ...... 30,000 200,000 575,600 
EDR ae CS ieee 35,000 200,000 726,000 
REE dine hee aes CO) as 70,000 200,000 809,900 
SOS $<xcnncens 541,500 100,000 230,000 480,000 1,351,500 
After 1919 541,500 100,000 230,000 480,000 1,351,500 
After 1922 611,500 100,000 230,000 480,000 1,421,500 
Steel, in Tons 
aR at  <eiaem) © amewes 50,000 455,100 
1916 EE) leutcaratie nl |. atase-de 50,000 619,600 
1917 Dt tteaeere-. | aaee ad 60,000 746,000 
Dt tcicseudds ne) | wteweer? —eekees 60,000 825,000 
After 1919 ... 770,000 . ...... 120,000 60,000 950,000 
After 1922 ...1,096,000 -...... 120,000 60,000 1,270,000 


Besides the above figures, there is a yearly production of 
wrought iron of 1,000 tons at present. 
*Chosen indicates the production at Kenjiho. +tManchuria 


means Honkeiko and Anzantenm. {China means Dai-ya and 
Han-yang. Honkeiko and Dai-ya do not produce any steel 

We cannot get good ore suitable for acid steel in Japan, 
but all other varieties of steel are as good as those of 
foreign manufacture. The cost of manufacturing pig 
iron is not higher than that in foreign countries. The 
greatest difficulties are the lack of capital, heavy taxes 
and miscellaneous shop expense. The committee believes 
there will be great prosperity for these manufacturing 
works in Japan, if the Government makes a special policy 
in their favor. The same conclusion also applies to steel 
manufacture. 

The committee strongly advises the Government that 
mutual intimate consultation and coéperation of Govern- 
ment and private steelworks, instead of competition be- 
tween them, is highly desirable. 


Steps To EncouraGe Iron AND STEEL MANUFACTURE 

To encourage the manufacture of iron and steel the 
following steps are recommended by the committee : 

1. Works producing pig iron of more than 35,000 tons 
per annum shall receive the right to buy the land by force, 
if necessary (just as the land necessary for railroad or 
Government use is acquired—buying the land at an ap- 
praised value instead of at abnormally high cost, or buying 
though the owner declines to sell). 

2. Steel makers can buy or contract to hire Govern- 
ment land for long periods. 

3. Steelworks established to produce more than 35,000 
tons of steel or pig iron per annum shall be exempt from 
any kind of taxes for 10 years from the commencement 
of the work. 

t. Special subsidies for encouraging works producing 
pig iron containing a low amount of phosphorus shall 
be granted. 

5. No taxes shall be charged on iron and steel imported 
from Chosen. 

6. Special protection shall be paid to iron and steel 
products manufactured in foreign lands under Japanese 
capital. 

7. Government steelworks shall constantly prosecute 
research and experiments that might benefit private steel 
makers. 

8. Government steelworks must keep in mind means for 
producing skilled engineers and foremen, etc., so as to be 
able to supply them to private firms if required. 
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Installing ZTasK-and-Bonus Work 
in [Typewriter Plants 


By L. 





SYNOPSIS—The principles and a few of the 
practical reasons that have brought success in in- 
stalling task-and-bonus work in the plants of the 
Remington Typewriter Co. This work has been 
done during the introduction of scientific manage- 
ment and with the counsel and adwice of H. L. 
Gantt. 





Three preceding articles, published on pages 457, 49% 
and 537, have briefly sketched the results of the installa- 
tion of scientific management in the four principal plants 
of the Remington Typewriter Co., have outlined the 
attitude of the management toward the employees and 
have given the principles of storekeeping, timekeeping 
and production control. This last article on general 
features of the management as now organized deals with 
task-and-bonus work. It is the purpose to give a few of 
the principles, together with some of the basic reasons 
that have contributed to success in its installation. 

A few of the figures given in the first article showing 
the general results and savings that have come from the 
introduction of the new methods will bear repetition here, 
for task work and bonus has been one of the important 
factors in bringing the benefits. About one-fifth of the 
operations in the Remington plant at Ilion, N. Y., are 
now on a task-and-bonus basis. Many jobs are also on 
this same basis in the other three factories, 
as many in the aggregate. The 
production per unit of time on these 5,000 tasks is 65 
per cent. The saving of labor expense on these same 5,000 


average increase of 


jobs is about 18 per cent. The increase in wages earned 
by the workmen employed on these 5,000 jobs is 23 per 


cent. 


reduced and show through the decrease of manufacturing 
costs. 


Opsect or Task Work witH A Bonus 


The object of task work with a bonus is to insure the 
regular accomplishment of the full amount of work that 
can be done by a trained workman with proper equip- 
ment and under proper conditions. ‘To secure this re- 
sult it is necessary that every operation shall be studied 
to find out the best method of doing it with the equip- 
ment available, or to determine what other equipment it 
may be necessary to acquire. 

The method and equipment having been decided upon, 
the next step is to establish the rate of production that, 
all things considered, is the most economical. It is on 
this rate of production that the task is based. The health 
and happiness of the workmen enter as factors in setting 
this rate, for it is obviously uneconomical to have any 
employees overworked or overstrained. Thus a task sys- 
tem that does not consider these features of well-being is 
A successful system 


wrong in principle and must fail. 
must be scientific, human and be operated with fairness. 

The function of task-and-bonus work can only be ful- 
filled by obtaining the codperation of the workmen. 


Such 


though not 


In addition to these savings, there are many other 
items of operating expense that have been eliminated or 


ALFORD 


cooperation is a most important factor in the economy of 
manufacture. It can best be developed by rewarding the 
individual worker according to his just deserts. It is 
this that task work with a It en- 
deavors to obtain the codperation of the workman by in- 


bonus seeks to do. 
ducing him to work at a rate and in a manner which 
scientific investigation shows to be the best for all con- 
cerned, and then rewards him adequately for the efforts 
that he puts forth. 

Thus one of the basic ideas in task work is the setting 
up of an equitable bargain between the company and 
each employee. The company asks for a definite mini- 
mum output, which investigation has shown to be fair 
In return for 
this it offers the workman a guaranteed hourly rate over 
This im rease 


considering all of the working conditions. 


and above that which he regularly receives. 
is great enough to induce him to do the minimum amount 
This 


workman 


of work specified in the manner and time specified. 
amount of work the “task.” If a 
accomplishes his task, he regular 
rate for the time allowed for the task plus a percentage 
of that time. The compensation is thus equivalent to a 
piecework rate. The workman has all the advantage of 
daywork if he is unskilled, and of piecework if he is 
skilled. 

A task is set in such a manner that 
enabled to accomplish it every day, and the time allowed 
is liberal enough so that he will not be penalized by fail- 


is called 


is paid at his hourly 


a good workman is 


ure because of small and unusual delays which cannot be 
specifically provided for. Every failure to make bonus 
is investigated as promptly as possible after the work is 
and the conditions that caused it are at once 
corrected. 

A study of task work in the Remington plants discloses 
this fact: That task work cannot be successfully estab- 
lished until the has sufficient production 
control to insure that the proper conditions for the speci- 
fied output can always be maintained. This means that 


there must exist proper methods of purchasing material, 


clone, 


management 


planning and scheduling, be 
If this foundation is not laid, 


storekeeping, timekeeping, 
fore task work is begun. 
conditions are likely to arise which will bring a loss of 
bonus for causes over which the workman has no control. 
Such a condition is fundamentally opposed to the basi 
idea of any proper sy stem of task work. 
Conpitions THuat Must Bre MAINTAINED 
In order that the functions of 
may be successfully performed, the following conditions 


task-and-bonus work 
must be established and maintained: 

1. The workman must have a constant supply of work 
ahead. 

2. Proper instructions must be furnished as to what 
is to be done and how it is to be done. 

3. An accurate record must be kept of the amount o! 
work done and the time it has taken to do it. 

The storekeeping and timekeeping systems care for 
] 


items 1 and 2. The proper instructions required by 2 


can only be supplied from research information accumu 
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lated by the engineering office. Thus the duties of the 
task-setting division of this office, in order that this func- 
tion may be properly performed, are as follows: Routing, 
analysis, study tabulation, utilization, classification, train- 
ing and charting. It is impossible in such an article as 
this to do more than outline what each one of these duties 
includes, 
Routing—This is a 
What manufacturing operations should be performed and 
in what order: that is, it is supplying the information 
for the card from the best information 


available. 


determination and recording of 


master route 

Analysis—This comprehends a splitting up of the 
operations on the master route card into their elementary 
parts, with instructions for performing each one according 
to the best knowledge available. 

Study—This is a determination of the best time needed 
to perform each elementary part of each operation in the 
best manner that can be devised. 

Tabulation—This is collecting and tabulating all kinds 
of data that are or may be useful for task setting. 

Utilization—This comprehends making use of the ob- 
served and tabulated data determining the best 
methods and proper time for performing the various 
It also includes writing the task reports and 


when 


operations. 
making out instruction cards. 

Classification—This is a determination of the class to 
which the work belongs. 

Training—This item is one of the most important of 
all, for it concerns the training of the workmen to do the 
work in accordance with the instructions. 

Charting—This includes the planning and establishing 
of proper charts on which to record the daily performance 
of the task workers and the comparison of their per- 
formance with the task required. 


THE 
As the purpose of the task-and-bonus work is to estab- 
lish and maintain the active codperation of the workmen, 


LEADERSHIP OF THE TASK SETTER 


at the same time giving them an adequate reward for 
their efforts, and as it involves a training of these men 
in the methods prescribed, it follows that an important 
responsibility rests upon the men who do the teaching. 
Their principal duty is 
then 


These men are the task setters. 
first to learn value themselves and 
teach it to others. 

However, the task setters’ duties in this particular ap- 
ply only to new work, for these men are under the control 
After a task has once been set, 


something of 


of the engineering office. 
demonstrated and one or more employees trained to per- 
form it, it is the duty of the foreman to teach additional 
employees who are subsequently given this same task. 
This latter duty comes under the manufacturing office, 
for it is routine work. 

In order that task setting may be done successfully, 
it is of great importance that the good will of the work- 
men be gained. Apparently there has been unusual suc- 
cess in this direction in the plants of the Remington Co, 
Such results can only be obtained by selecting for task 
setters men who are honest, above board, and who can 
inspire confidence in others. It must be remembered 
that the workman’s opinion of a task setter is based upon 
what the latter does and says in the shop. Thus he must 
gain his end by kind, persistent persuasion, rather than 
by arbitrary methods. 
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In order to show some of the things that intelligent re- 
search brings to light, a number of isolated facts recorded 
in connection with the task-and-bonus study in the auto- 
matic screw-machine department at the Ilion plant are 
given below. These are introduced to emphasize the 
things that occur in an unorganized, unstudied shop de- 
partment. 

A study of 11 Brown & Sharpe No. 00 automatic 
screw machines over a period of eight weeks showed that 
the “irregular legitimate stoppage” amounted to 40.8 
per cent. of the “regular legitimate stoppage.” It also 
showed that the “interference” amounted to 55 per cent. 
of the “total legitimate stoppage.” 

During the eight weeks’ investigation the above ma- 
chines that were making screws were running from 74 
to 86 per cent. of the total time. Those working on 
sleeves were running from 63 to 87 per cent. of the total 
time. The average for the machines on screws was 82.8 
per cent. and for those on sleeves 70.1 per cent. 

In eliminating the illegitimate stoppages a number of 
minor changes were made in the machines and _ tools. 
Some of these were: 

It was found that the chuck fastener for the bearing 
attachment was turned at right angles to its proper posi- 
tion on all the machines. This was remedied, thus keep- 
ing the sleeve in the chuck from catching and causing the 
safety pin to break. 

It was also found that the diameter of the pin for 
loosening the chuck of the burring attachment was too 
small. This allowed the pick-up arm to go down with 
the piece in the chuck, and the result was again a broken 
safety pin. This was remedied by providing a pin with 
an enlarged head, so that the loosening pin of the chuck 
could not fail to meet it. An excessive drill breakage 
was caused by the chips binding around the drill and 
forming a nest, thus preventing the oil from reaching 
the drill. This was overcome by means of a tapered drill 
bushing which caused the chips to slide down its side 
in a direction away from the drill. At the same time 
new oil spouts delivering a heavier flow of oil were put 
on the machines. This latter feature had a marked effect 
in reducing drill breakage. 

Safety pins were also broken at times on account of 
chips from the forming tools wrapping around the sleeve 
and not allowing it to enter the bushing of the burring 
attachment. This caused it to catch and break the pin. 
This was overcome by the introduction of a stripper, 
which consisted of a piece of spring-tempered steel bent 
over the forming tool in such a manner that it seraped 
the chips off the piece as they were cut. 

Another battery of 14 Brown & Sharye No. 00 auto- 
matic screw machines were engaged in turning the shanks 
of the type blanks. These shanks are tapered and must 
be very accurate. While studying their operation, it was 
discovered that at times the type blanks would stick in 
the magazine and not feed. This was remedied by widen- 
ing the magazines out somewhat and placing a heavy 
weight on the feeding rod. The guide plate on the maga- 
zine holder was also too wide, and this at times allowed 
a blank to turn at a slight angle and thus strike against 
the chuck instead of entering the opening. This caused 
a high breakage of feeding forks, about 16 per day 
for 14 machines. This difficulty was overcome by making 
the slot in the guide plate narrower and tapered, so 
that the type could not possibly miss the chuck opening, 
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This brought the fork consumption down to two or three 
per day for the battery of machines and eliminated one 
of the causes of time waste. 

Two other changes were made on this job. 
mill was done away with and its time of operation saved 
by combining its work with that of the pointing tool. 
This saved about 45 per cent. of the total time of the 
Furthermore, high-speed steel was substituted 


One hollow 


operation. 
for carbon steel in these mills, and this, of course, per- 
mitted higher speeds and faster feeds. The speeds of the 
box tool were also changed, so that it started its cut at a 
high rate and ended at a low one. The result of this 
was that the time of operation of the box tool was reduced 
sufficiently to keep the shank of the type from heating 
and breaking off—a difficulty that had previously existed. 

An interesting situation developed in regard to the 
study of a line of four No. 51 Acme automatic screw ma- 
These were all engaged on making the same 
screw. On the first day after the task was set, the ma- 
chines were kept going constantly, but it was found that 
the production was about 2,000 screws short of what 
was set. An examination of the chips taken from the 
machines brought to light nearly 4,000 screws. These chips 
had been thrown away without careful examination. Going 
through the machine, it was discovered that the pan used 
for catching the work was too small and would quickly 
fill up and overflow into the chip pan below. A larger 
work-pan was substituted, closely watched and never al- 
lowed to fill up completely. Also, the chips were exam- 
ined daily. It is interesting to mention that this job 
on these machines ran for about nine months with prac- 
tically no bonus loss to the operator. 

At the end of the first 16 months of task-and-bonus 
work in the automatic screw-machine department, the 
following results had been obtained : 

On 169 tasks the average production was 179.3 per 
cent. of the old production under piecework,. 

On 208 tasks the average labor cost was 59.6 per cent. 
of the old labor cost under piecework. 

For 12 operators the average wages were 138 per cent. 
of the old wages under piecework. 

When considering these gains, the reader must remem- 
ber that before the task-and-bonus work was started the 
automatic department was a good example of the usual 
shop organization. It was systematically handled and 
the piecework prices had been intelligently set. 

- 


The Feeler Gage and Its Use 


REMACLE 


chines. 


By GusTaveE A. 


The mechanic, once he has learned to make use of the 


feeler gage, would not care to be without one. These 
instruments cost but a trifle, and the reason that all 


machinists and tool makers do not possess one may be laid 
to the fact that they do not realize the many uses to which 
it may be put. Just a few of these applications are men- 
tioned in the following article. 

In Fig. 1 is shown the simplest application of this tool 
—measuring a small slot directly with one or more blades. 
If one or more blades are to be used, they should be meas- 


ured with the micrometer. If three blades, 0.007, 0.008 


and 0.009 in. respectively, are placed together, they may 
not measure exactly 0.024 in., as they may be kinked or 
dirt may exist between them; but when tested with a 
micrometer the operator is sure of the exact dimension. 
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At A 
for measuring the slot in a gage, 
used in conjunction with a ground parallel to determine 
the width of a larger slot. These blades are hardly to be 
relied on for measuring a gage when finishing, but ar 


in Fig. 2 is shown the application of two blades 
while at B several are 


used when milling the opening and later when grinding, 
to determine the progress of the operation, 
[ have removed the blades from the holder, finding that 
[ can use them more conveniently when they are separate. 
In Fig. 3 is shown how a step upon a piece may be 
measured if there is no other convenient way of doing so. 
The step may be gaged very accurately by this method if 
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FEELER GAGES 


FIG. 6 


VARIOUS APPLICATIONS OF 
the straight-edge can be applied as shown, the operator 
feeling with the blade. If the job is of such form that the 
straight-edge cannot be used, the operator can place the 
blade in position and determine with the aid of a magni- 
fying glass which blade is the same width as the step. 

In Fig. 
master plate is to be accurately shifted. 


t is shown how the blades may be used when a 
By clamping 
parallels against the sides of the plate and applying the 
blades as indicated the plate may be shifted to a certain 
definite point. 

A mechanic was given the task of making the plunger 
for a dashpot, one of the requirements being that the 
plunger be a certain number of thousandths less in diam- 
eter than the hole in the pot. As he had no micrometer 
or othér instrument which would register the dimensions 
of these parts in thousandths, he was at a loss to know 
how he could obtain the desired result with plain calipers, 


With 


the aid of the inside caliper the outside caliper was easily 


I lent him my feeler gage and told him how to use it. 
set to the dimensions of the pot. Using a blade equal in 
size to the difference between the hole in the pot and the 
desired size of the plunger, and applying it as shown in 
Fig. 5, the mechanic easily machined the plunger to the 
proper dimension. 

In the making of a number of spiral facing tools, such 
as shown in Fig. 6, I found the feeler gage indispensable. 
It was required that I cut a number of angular grooves 
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on the face of these cutters, the first groove to be a certain 
The rest of the grooves were 
supposed to be the helical 
surface upon which these grooves were to be cut there 


distance from the mandrel. 
spaced equally. Owing to 
seemed to be no other good method of properly locating 
these grooves other than that which I shall describe. It 
may be well to say that the graduated dials on the lathe 
on account of their inaccuracy were useless, 

The distances between the tool and the mandrel for 
each of the different cuts were carefully calculated and 
noted, and the blades were applied as shown in Fig. 6. 

Various bodies or parts of machines may be moved and 
the distance traveled measured, as shown in Fig. 7. If it 
iz desired to move the carriage of the lathe say 0.023 In., 
a test indicator should be placed so that the point rests at 
right angles to the side of the carriage. A 0.023-in. feeler- 
cage blade should be placed as shown, the indicator being 
adjusted so that it registers zero. By removing the blade 
and advancing the carriage until the indicator again regis- 
fers zero we know that the carriage has been advanced 
0.023 in. Of course the feeler blade may be dispensed 
with if the indicator accurately measures in thousandths. 


Lack of Adequate Clamping 
Devices in Toolrooms 


By Hersert M. Dar tine 

We are constantly hearing a cry for greater efficiency 
and lower costs of production, This call extends to the 
toolroom as well as to the production departments of 
the modern shop. One important detail, however, seems 
to escape the eye of the management in many plants. 
While the production workers are well supplied, the tool 
makers are often obliged to get along with a most in- 
sufficient equipment of clamping devices, such as bolts, 
straps, clamps, ete. 

In most toolrooms it takes twice as long as it should 
to set up a job, if it is in any way complicated, prin- 
cipally owing to the fact that the workman has to search 
the whole department to get enough bolts, straps, blocking 
or clamps. This condition does not apply to any one 
shop, but seems to be general. In my experience in about 
twenty shops through New England and the Middle West 
I have found only two that provided their men with 
an adequate supply. And I might say that these two 
were the only shops I have found where anv competent 
person is directly responsible for the condition or care 
of such clamping devices or where there are 
storage facilities. In most shops it seems the usual thing 
for bolts and straps to be left lving about the floor, 
benches and elsewhere until the helper takes a notion to 
pick them up and throw them all into a box 


proper 


rough 
beneath the bench, or some equally inaccessible place. 

In a large shop I believe the best plan is to furnish 
a number of bins or racks, with each one marked for 
its respective size of bolt, strap or clamp. This set of 
racks may be in the toolroom, where the men can help 
themselves without the But 
the men must be made to understand that they must 
return the articles to the rack after using. In addition 
to this, some competent person should be responsible for 
the condition and care of the equipment. 

In the small shop one of the handiest devices I have 
seen is a truck about 30 in. high and 30 in. wide by 50 
in. long. The top is divided into pockets for various 


bother of tool-« rib checks. 
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bolts, nuts, washers, etc. The lower part is 
similarly divided for straps and blocking, and on each 
end is a rack, in which to hang long bolts. This truck 
may be wheeled about the room to different machines and 
greatly facilitates setting up jobs. 

The saving of time effected will soon pay for the install- 
ation of some system of storage and care, especially for 
bolts and nuts. Frequently the threads of bolts and 
nuts become stripped, or “bugged up.” I know one shop 
that had a mixture of 54-in. U.S.S. and sharp V-bolts 
in the milling job. This caused a hopeless mix-up and a 
constant flow of “cuss words.” In another shop (which 
by the way employs 7,000 men and covers 60 acres) one 


SIZES ot 


of the experimental rooms had a lot of 1%4-in. carriage 


bolts for clamping purposes. After a number of weeks 
a few 5-in. T-bolts were supplied. Numerous other 


instances could be cited to show that more thought should 


‘ 
> 
», 


> Sill! Large-size 
||| Step Block, 





COUPLING 


AND STEP BLOCKING 


be given to the selection and care of bolts. A valuable 
but little used article is a coupling, Fig. 1, that will make 
two short bolts into one long one, 

Another thing lacking in many shops is blocking to 
go under machinists’ straps. The men generally have to 
resort to all sorts of makeshifts—odd pieces of iron and 
wood. I know of one big shop where the 
favorite scheme is to pack up with milling cutters stood 
By making cheap wooden patterns, two different 
sizes of step blocks, Fig. 2, could be provided in sufficient 
quantities at small expense. 

As for the straps—I often wonder where all the good 
forged straps go that I see advertised in the American 
Machinist. In many places the strap is an odd piece of 
cold-rolled stock, with a bolt hole drilled in it. In 
addition to straight straps, the modern shop should have 
forged U-straps, gooseneck straps and other special shapes 
that may suggest themselves. 

We must come to the conclusion that far too little 
Superintendents 


blocks of 


on end. 


attention is being paid to this matter. 
or managers should not think that the shop is well pro- 
vided for, merely because the shop foreman occasionally 
puts in a requisition for bolts, nuts or washers. The 
chances are that a lot of tool makers at 50c. an hour are 
spending a half-hour a day hunting for means to clamp 
their work. This wasted time would soon pay for the 
systematic storage and care of such tools. 
cs 

In Soldering Electrical Apparatus, a writer in “Power” 
points out that nothing but a rosin flux should be used, as it 
is free from injurious acids and is a fair insulator. It can be 
applied in lump or powdered form, or as a paste by dissolving 
There are several handy combinations of rosin- 
market, such as a slender tube of solder filled 
with rosin so that in use the flux is applied as the solder is 
melted and applied. Prepared soldering pastes and fluids may 
be bought, all of which are more or less satisfactory and con- 
venient to A strong acid solution can be made by dis- 
solving scraps of sheet zinc in muriatic acid, a little at a time 
to avoid generating too much heat, taking care not to inhale 
the acid fumes 


it in alcohol. 
solder on the 


use 
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Precision Work in Manufacturing 
Aeroplane-Motor Parts 





By Frep H. CoLvin 





SY NOPSIS—The severe demands made on aéro- 
their 


more exacting problem than many realize. 


much 
The 


limits of weight and the continual demand for 


plane motor make manufacture a 


maximum power are two difficult factors that enter 
into the construction of connecting-rods and valves. 
Th is article describes a few methods used in the 
making of such parts, 





The combination requirement of light weight and max- 
imum power continued for long periods makes the motor 
problem for the aéroplane one of considerable difficulty. 
Bearings must all be fitted closely and yet it is impossible 





FIG. 1. GRINDING PISTON-PIN HOLE 

to send out a new motor with the bearings nearly as 
stiff as in an automobile, in which the motor soon wears 
itself to a good bearing. This can readily be done by 
driving the car slowly and easily while the “wearing-in” 
In the case of the aéroplane, 
to have practically 
motive power, and this must be kept fairly close to the 
maximum in any 


process is taking place. 


however, it is necessary constant 


most cases, effectually preventing 
wearing-in while the motor is being used, and necessi- 
tating careful fitting when the motor is finally set up 


for actual duty. 


Some of the methods used to insure that the two beat 
ings in the connecting-rod are 
Figs. 1 and 2, these representing the practice 
of the Thomas Aérmotor Co.., Ithaca, N. Y. 

The connecting-rod is of forged steel of I-section and 
finished all 


perfectly parallel ar 


shown in 


over, The ends are rough-bored, the large 
end lined with its special bearing metal, and the rod is 
then ready to have the two holes lined up with each other. 
This is the the lathe 


shown in Fig. 1, the head stop of which is raised by the 


being done for present in small 


large cast block shown. The tool post is raised in a similar 
manner in order to carry the electrically driven grinder 


shown In position at Z. The plate \ is mounted on the 


base plate, and a suitable counterweight is clamped ii 
position as shown, so that the work may revolve smoothly. 

The connecting-rod bearing A is clamped against the 
lower end of the plate by the strap B at the connecting 
rod end. The piston-pin end of the rod is located against 
the hardened stop € and clamped against it by the strap 
Kk, while the screws DD locate it centrally from each 
side, 


When the small end of 
cated, this being tested by an indicator to insure the hole 


the rod has been properly lo 


being true with the lathe spindle, the grinding machine 
is put to work and the hole ground to the proper size. 


After the hole has been ground tO size, a piston pin is 


put in position for locating the small end of the rod in 
2. The pin A is located 


the boring fixture shown in Fig. 








FIG. 2. FINISHING CONNECTING-ROD BEARING 
in a V-groove eut im the block B and Is held in Dost 
tion hy the forked « lamp C. 
This practically allows the large end of the rod to 


float. 
which are brought up into contact with the lower side of 
After these 
studs have been moved into contact with the rod, they are 


The three shouldered studs )) form floating stops 
the rod end by means of the shoulders F. 


fastened by the screws F.. so that they then become solid 


locating shoulders. Sidewise adjustment is secured by 


means of screws on eat hy side, one being shown at @. | lis 


prevents anv springing of the rod in clamping. 
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The large end of the rod is then ready to be finish- Fig. 5. Here the pusher A is supported in the block B 
bored. with the assurance that this bore will be parallel and adjusted by the small serew C. It is held between 
to that of the small end carrying the piston pin. A single the parts DD, the whole arrangement being mounted in 
pointed cutter is used for this finish-boring. After it is the frame #, The handle F allows the movable part of 











FIG. 3. GRINDING VALVE PUSHERS FIG. 4. GRINDING THE CORNERS 


bored, this cutter is removed and a facing cutter put in 
place, as shown at //, Sweeping the face of the rod bear- 
ing in this way assures its being square with the bore. 
This would seem to be unnecessarily precise work on 
connecting-rod bearings, but the makers feel that it pays, 
in order to insure a smooth-running and long-lived motor, 


GRINDING VALVE Pusu Rops 


A neat little device is used for finish-grinding the push 
rod or pushers which operate the valve. These pushers 
are made from square stocks and have one end turned 
round as shown at A, Fig. 3. They are rough-ground and 
come to the small hand surface grinder shown, for finish- 
ing. Figs. 3 and 4 give a good idea of the grinding fix- 
ture in which the pushers are mounted. It consists 
primarily of a block B that has a suitable ledge in front 
to receive the square edge of the pusher, and a 90-deg. 
V-groove in the top as at C. 

The pusher is held in place for the grinding of the 
sides by the clamp D, Fig. 3. This is a small bell crank 
that has a sharp front end and an adjusting screw F at 
the back for forcing the pusher into position against the 
shoulder in the fixture block. This point clamps the piece 
nearer the upper side, and as the bearing is at the lower 
opposite corner, tends to force the pusher down into posi- 
tion so that it will be uniformly seated at all times. The 4. ¢ 4 srmPLE AND EFFECTIVE GRINDING FIXTURE 
holder carrying the pusher is then moved under the FOR FINISHING THE RADIUS 





grinding wheel until the desired size has been obtained. , 
the device to be brought under the wheel, so as to grind 
REMOVING SHARP Corners the correct radius on the end of the pusher. It is a simple 

After the four sides have been cround to the desired device and works 50 efficiently as TO merit more general 
size, the pusher is laid in the V-groove, as shown in Fig. adoption. 
t, and the sharp cornefs removed by passing it under the we 

The Tensile Strength of Test Pieces taken from steel and 
. - ; iron sheets in the direction of rolling is greater than that of 
object being simply to remove the extremely sharp edge. test pieces taken at right angles to the direction of rolling. 
The same letters are used in Figs. 3 and 4. In general, the reverse of this is true with test pieces taken 
from rolled brass. Further, the greater the reduction of the 
. Beg 4 : . brass sheet by rolling the greater the comparative strength 
with the raising cam, 1s ground in the fixture shown in of the test piece taken across the grain. 


grinding wheel. There is ho spec ific size for this, the 


The rounded end of the push rods, coming in contact 
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Old-Time Tools and Mechanics in 
a New England Shop--Il 


By FRANK 





here of the 


SY NOPSIs- 


careers of a number of mechanics in various de- 


Some details are given 


partments, who have been in the organization 45, 
50 or more years, in most cases losing no time 
whatsoever from illness, accident or for vacations. 
The pattern maker has been 16 years in his de- 
partment, and he has in constant service a wood- 
working machine that dates back 40 years befor 


his own period al the shop. 





It is interesting in connection with the previous de- 
scription of machine tools dating back nearly a century 
to be able to present a brief sketch of certain person- 


alities that have played an important part in the hand- 


\. STANLEY 


personally, as a part of their own experience, pretty 
much all the history of the development of machine 
tools in this country. This means also that their ex 


perience has been contemporary with the development o 


many other lines of machine manufacture too numerous 


in detail to cover here. Such articles as modern guns 


it, the 
present-day steam-power line and the complete line of 
electrical steel-hulled steamship, textile 


and rifles, the steam locomotive as we now ktriow 
apparatus, the 
and shoe machinery and hosts of other things, many of 
which go back only 40 or 50 years, are recent institutions 
as compared with certain developments taking place dur 
individuals. 

Middletown, Conn., there are 


at least five men now actively engaged in machine opera 


ing the lifetime of these 
At the Douglas shops, 








irr ettnneeeeneneant ones 





5 


. 


, \ . 
\ + 4 | £4 > 


‘ 














FIGS. 5 AND 6. TWO MACHINISTS WITH A RECORD OF OVER 50 YEARS EACH IN THE DOUGLAS PLANT 
ling of the routine work through the shops. New tions who have had in the neighborhood of 50 years o1 
England, of all sections of the country, has been the more of practically continuous service with the compan) 
‘riginal home of the machinist and other shop artisans. and who are apparently good for a number of years 
Although our most highly developed factories, employing more. 
today thousands of workmen, seem to have on their rolls The man standing at the old lathe, Fig. 1, is Henry 
comparatively few men who are getting up toward the F. Raynor, foreman of the brass-finishing department 
65- and 70-year period of age and are still actively en- who came to this shop in 1875, over 43 years ago, t 
gaged in shop operations, nevertheless there are notable serve his apprenticeship. He has been employed at 


‘xceptions, 


Some of these old-time mechanics who are still en- 


recall] 


ploved at the bench or in machine operations can 


the plant ever since in some capacity or other as a ma 
While his 


vears seems 1 lon 


chinist or a department foreman. 


service of nearly 45 





ACHINIST 





























FIGS. 7 AND 8. CHARACTERISTIC DRILL-PRESS WORK 


work upon the part of a mechanic, it is actually only upon some similar qualifications, owing to the im- 


about half the period during which the lathes shown possibility of establishing each and every detail of 
have been used in the same shop with satisfactory results. the facts when it is necessary to search back for a 
Another workman with almost exactly the same period — half-century or more for data. I feel entirely safe, how- 


of activity in the shop 
is Frank S. Hull, 
shown by the lathe in 
Fig. 4. Mr. Hull ‘thas 


heen connected with 











the machinist trade 
for over 50 years, but 
his service with the 





Douglas company is 
only 44 years. Mr. 
Hull served his ap- 
prenticeship with the 
old Pelton company, 
which made hollow 
ware in Middletown 
many years back. 
Later he worked at the 
Finklie & Lyon sew- 
ing-machine works in 
the same town, so that 
while he has put in 
over a half-century in 
the machine business, 
it has practically all 
been in the Middle- 
town district. It is 
usually more or less 
risky to undertake to 
bestow upon individ- 
uals titles based upon 
niority in service o1 1G A PATTERN LATHE, ONE END OF WHICH WAS BUILT IN 1832 
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éver, in calling the two men shown at work in Figs. 5 and 
6 the associate deans of the machinist trade in Middle- 
town, as each of these gentlemen has had a litth 
50 years’ experience at his vocation. 

Frank A. Simons, operating the brass-finishing lathe 
seen in Fig. 5, served his apprenticeship in this shop 
and in a period of service of over 50 years has lost only 
four weeks’ time all told. Ile has never taken a vaca- 
tion and has never been absent from the plant, other 


than for the four weeks mentioned, except for a portion 


of a day or so once in a great while, waiting for cast- 








FIG. 10. OLD ENGINE LATHE FITTED UP 


ings or other material to come to his department for 


finishing. His only period of lay-off—the four weeks 
mentioned—should be explained as having been due to 


a lame knee (not a shop injury), requiring confinement 
in the hospital. Aside from this he never 
a day from illness nor taken a day’s time for th 


has missed 
pur- 
suit of pleasure or personal business. 
The fourth group whios 
are included in this article is S. W. Hedges, 
pied as machinist for over half a century, who has had a 


machinist of the portraits 


now occu 


little more variety in his shop life, although almost all 


of 50 years have been devoted to the manufacture of 


pump parts in this plant. He did, however, as a_ boy, 


work for the Remington Arms Co., at Ilion, N. Y., shortly 


after the time when that firm started to develop the 


typewriter. About this time E. 
of the plant, sublet a contract for carbines for the Turkish 
Arms Co., then located in 


Government to the Savage 


Middletown, and young Hedges returned to his native 
Shortly after, he entered the 


town to work on this job. 
employ of the Douglas company, where he has remained 
ever since. 


MACHINIST 


over 





FOR TURRET WORK 


Remington, proprietor 


O93 


It hardly needs pointing out that the lathe on which 
Mr. He@ges was working at the time this photograph was 
the old tin 


trated herewith, but is a typical lathe of fairly recent 


taken is not one of group especially illus 


here used for boring out pump cylinders, 
The old-time drill and 8 


putting oil holes in boxes, drilling small holes in pump 


design, 


Figs. r SCcTVes for 


press in 


bodies, bases, etc., and is operated by a German machin- 


ist, Louis Siegel, who, though born abroad, is an Amer 
ican citizen. Mr. Siegel has had only 36 years’ experi 
ence on this kind of work with this company; hence 


he may be considered 
quite a junior in point 
of service, although 
he has rounded out a 
period of nearly three- 
and ten, 


score 


years 
most of which has 
been spent in the Mid- 
dletown district. Few 


comments are neces- 


sary regarding the 
drilling apparatus. It 
consists of the usual 
form of old-time post 
drill, with head bolted 
to a stiff wooden up- 
right, and a table car- 
ried on a ad- 
justable up and down 
to suit the height of 
the work and the trav- 
el of the drill spindle. 
The driving 
and shaft are carried 
by brackets 
to the rear of the post 


saddle 


pulleys 
attached 
or column, and the 
free side of the post is 
utilized to 


sheave 


mount a 
wheel over 
which passes a rope at 
tached at 


at the other is a counterweight for bal- 


one end ol 
the work table: 
the table, to admit of 


to other departments 


control. 
than the one In 


ancing easy 


Turning now 
which these five men are employed, Fig. 9 illustrates a 
turret lathe built up by applying a special saddle, slick 
and turret to one of the old-time engine lathes constructed 
this is a rear view 
idea of the feed 


indistinet 


n this plant many years ago. As 
of the lathe, it gives a more thorough 
than can be had from 
Figs. 1 to 4. 

driving connection for the feed screw 


earing the somewhat 


photographs in It also shows clearly the 
(the latter having 
heen removed while the carriage is in use) and the open 
end socket for it, shown directly beneath the special chuck 
on the spindle. 
The character of the work handled on this lathe will 
he obvious upon inspection of some of the parts lyin: 
upon the floor, although these are only a small portion 
of the great variety of castings finished on this and sim- 
ilar machines. The work-holding fixture is really a form 
of two-jawed chuck in which one jaw constitutes a part 
of the chuck body, while the other or loose jaw is sO 


connected with the swinging yoke or strap which locks 
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ov 


is re- 


the latter 
The work if then 


the chuck for that when 
eased the chuck jaw may be opened, 


lropped in place, the swinging clamp turned back into 


operation 


position, the setscrew tightened and the work firmly 
vripped for operation. This type of work-holding fix- 
ture or special chuck is used for many different castings, 
as only slight modification is necessary in the pattern 
or in the cast body itself, to adapt it to any special job 
coming along in large enough quantities to justify end- 
ing on the turret lathe. 


AN PATTERN LATHE 

The last illustration in this group, Fig. 10, shows an 
old-time makers’ lathe, actually built on the 
premises in 1832. As a matter of fact, this is a double- 
ended lathe, and only the right-hand portion of the ma- 


At 


that time the machine had no metal ways, consisting 


OLD 


pattern 


chine was constructed as long ago as the date given. 


merely of two heavy timbers mounted upon suitable sup- 
ports and carrying the headstock and tailstock upon a 
flat upper base. In 1863 this lathe was rebuilt, and flat 
metal ways or shears were attached to the upper faces of 
the wooden bed, these being flat strips of wrought iron 
% in. thick by 2144 in. in width. At the same time 
the bed was made longer (it was originally only about 
two-thirds of the present length), and the other head and 
the left-hand end, were added. A 
new built with a black-walnut 
material common enough in the sixties, but as many 


tailstock, shown at 
headstock was cone, a 
manufacturers are now discovering, exceedingly rare at 
the present moment when such enormous quantities are 
required for gunstocks. 

In connection with this pattern-shop illustration it 
may be mentioned that the machine department of this 
plant has no monopoly of the men with many years of 
local experience of a mechanical nature. There are one 
or two still engaged in the foundry who can boast of 
about a half-century of actual work at molding pumps 
in this plant. The pattern maker, Henry P. Bliss, who 
has been here since 1870 (46 years), came here as an 
upprentice boy and has made pump patterns ever since. 

* 
A Spotting Tool 
By F. J. Dirrmar 

The accompanying illustration shows a tool designed to 

take the place of a prick-punch in laying out accurate 


It is often desirable to limit variations of drilled 
In prick-punching intersect- 


work. 
holes to say 0.002 in. or so. 
ing lines of a piece of work that has been laid out, the 
mark is seldom correct. With this little tool, which is 
light and sensitive, one can feel the cutting point strike 
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SPOTTING TOOL 


iirst one line then the line intersecting. Tf held fairly 
vertical and pushed downward rapidly, the little flat drill 
at its end will cut a mark, not merely produce an indenta- 
tion. Its correctness is easily determined with a magnify- 
There will be no burr, nor a confusing rim 
The point 


ing glass. 
of displaced metal to misguide the workman. 
is easily kept sharp with an oilstone. 
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Support for Crankshafts 

| While Scraping 
By P. 
In scraping bearings and fitting connecting-rods to 
crankshafts it is desirable that the pins be accessible and 
the work the correct height. The illustration 
support for this purpose that is used by a concern making 
It will be seen 


G. LITTLE 


shows a 
a great number of automobile motors. 
that the support is fastened to the workbench so that 
all tools, ete., are at hand. 

A cast-iron bracket A is drilled to suit the holes in 
the crankshaft flange and attached to a 2-in. tube that 





FOR CRANKSHAFT 


SUPPORT 


The crankshaft 
At the front 
bench is a 


is fitted to a base fastened to the floor. 
is connected to the bracket by bolts or pins. 
end of the crankshaft and fastened to the 
clamp that is made as shown in the sketch, 
It will be found that the foregoing method is a far 
quicker and better one than fitting the connecting-rods 
to the crankshaft after it is in place in the crank case. 


Surfacing Thin Gages 
By J. B. Murpuy 


A week or so ago one of the men had a number of thin, 
flat gages to surface on the No. 2 Brown & Sharpe surface 
grinder, using a magnetic chuck. It seems he had a great 
deal of trouble, owing to the gages “buckling”—rising up 
in the middle. He finally tried placing two sheets of 
paper under the work, on the face of the magnetic chuck, 
and obtained very satisfactory results. 

The gages were about 4 in. long, probably an inch wide, 
and about +g in. thick. There was something like 0.010 
in. to be removed. As all the gages were required of the 
same thickness, it became imperative to find a remedy for 
“buckling,” lest a gage be ground too thin in an effort to 
take out kinks and buckles. By way of experiment, | 
afterward tried wetting a cost card and placing it under a 
piece of thin gage stock on the grinder. This also seemed! 
to give good results. Still, I have not tried it far enough 
yet to wish to go on record with a positive statement. 
These little “kinks,” though, often point the way to bigger 
things. 
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Working Machines in the 


Scandinavian Markets 


By Lupwie W. ScHMIDT 





SYNOPSIS—A 
conditions in Denmark, Norway and Sweden, with 
especial reference to the markets for mach ine tools. 


brief review of the industrial 





The industrial life of northern Europe has undergone 
many changes during the last few years. The new condi- 
tions do not date back merely to the beginning of the war, 
but were noticed much earlier. They are the result of the 
rapid expansion of the European markets—England, Ger- 
many and Russia particularly. This expansion has made 
it possible for the northern European countries to take up 
manufacturing on a larger scale than before. While they 
have all been considerable importers of all kinds of mer- 
chandise, they have now begun to export on a large scale. 
Their export, however, is not in every case the same. 
While Sweden and Norway are showing an increase in the 
export of manufactured goods, Denmark, which is less 
developed industrially than the two other Scandinavian 
countries, has mainly exported foodstuffs. Germany and 
England have been her best customers. This predom- 
inance in the production of foodstuffs, however, has en- 
abled her northern neighbors to export articles of 
manufacture to Denmark. In fact, both Sweden and 
Norway have found a good market in Denmark in conse- 
quence of the cheap export facilities offered in both cases 
by the short sea route. 

While, therefore, the market of Denmark for metal- 
working machines and machine tools has always been 
small, at least before the war, the Norwegian and Swedish 
This activity was much 
American export sta- 
those countries 


markets have been very active. 
increased when the war broke out. 
tistics have shown that both 
Denmark have increased their orders for metal-working 
machines in an astonishing way. While it is not unlikely 
that a part of the machine tools shipped via Norway, 
Denmark and Sweden may have finally reached Germany 
or Russia, it is a fact that the consumption of such 
machines has increased in the countries mentioned. 


and also 


THE SCANDINAVIAN INDUSTRIAL FIELD 

It is hardly possible to divide the economic field of 
northern Europe into political units, as there is a close 
interdependency, especially between Norway and Sweden. 
Commercial agents frequently cover both markets, and 
the class of business done is practically the same in both 
This statement also applies more or Tess to 
The business in American machine tools in 


countries. 
Denmark. 
the Scandinavian market is generally not very much dif- 
ferent from that in most of the other European markets. 
Where there exists a highly developed metal industry, 
there must be a certain demand for high-class machine 


tools. The Scandinavian manufacturers have well real- 


ized the advantages offered by the American machines, 
even if the American maker as a rule has not been able 
to compete in price. 

Before the war American machine tools were semething 
of a luxury. 
pay the higher prices, and the superiority of the American 


Agents had to persuade manufacturers to 


model had to be shown before an order could be secured. 
The war has changed this attitude. 
facturers keen to execute the orders coming to them either 


Scandinavian manu 


from their own markets or from abroad had to expand. 
They had to enlarge their producing capacity, and this 
necessity entailed the increase of their machine-tool equip- 
For a while there was a possibility of securing 
English and German machines. A good many of those 
possibly were in stock, and it is a fact that German ma- 
chine tools of the heavier type were still exported into 


ment. 


Sweden and Norway for quite a while after the outbreak 
of the war. This business has now come to a standstill. 
An industrial held before the 
brought a good many orders to continental builders, who 
Later, when that supply 
The 


influx of such machines has been large and has consider- 


exhibition shortly war 
seem to have executed them. 


dried up, only American machine tools were ieft. 


ably changed the machine-tool equipment of the country 
in favor of American designs. The higher price was paid 
less unwillingly than before the war. Also, the more 
severe conditions of the American makers were met mor 
readily. 
Crepit CONDITIONS OF THE SCANDINAVIAN MARKETS 
English and German firms were fairly lenient with 
Since then this sit- 
uation has altered, provided any business has been done 
at all. In former times machine tools could be got with 
four and credit The latter, 
however, was not the general rule. Importers and machin- 


their sales conditions before the war. 


even six months’ terms. 
ery dealers very often had to meet the convenience of 
their less well-to-do customers. Smaller machinery users 
were accustomed to get machines on the installment plan, 


The 


usual way to transact this sort of business was for the 


and the importer had to carry part of the risk. 


importer to pay a certain part in cash and give the manu 
facturer notes for the rest. Importers as a rule demanded 
credits of from 60 to 90 days. 
cent. was made for 30 days’ payment. 


An allowance of 24% per 
Special cash rates 
also were given. 

At present, credit conditions are more or less unsettled. 
Importers and manufacturers in those countries have don 
their best to keep up a system suitable to the interest» 
of the trade, but the American makers, having plenty of 
inclined to make 
more than the most If the busi 
ness is to be retained in the hands of American manu 
facturers, it will be absolutely necessary, after the war, 
to meet the demands of the market with regard to credit 
facilities. This most likely will entail the’eeform of the 
present banking facilities and the employment in Ameri- 
can banks of men having a good understanding and per- 
sonal knowledge of the market. 

It has been pointed out that Denmark is not a large 
market for machine tools of the more expensive kind. 
Business has been brisk during the last few years, but 


orders on hand, have so far not been 


hecessary COnCeSSLONS., 


exceptional circumstances have brought about exceptional 
Generally speaking, the Danish metal industry 
Many men are employed in it, but 


results. 
is not a large one, 
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1 great percentage of them are small artisans doing 
repair work only. Further, there are plenty of wagon 
builders, lock makers, etc., who have a local custom and 
arn a good living, but can hardly be considered prospec- 
tive buvers of first-class American machine tools. There 
is, however, a possibility that Denmark might become 
after the war an excellent market for hand tools. -This is 
2 line of export that is not developed as thoroughly by 
the Den- 
mark buys in peace times also American agricultural ma- 


The replacement of parts of those machines and 


\merican manufacturers as should be the case. 


chines, 
the repair of European agricultural implements and ma- 
chines make necessary well-equipped repair shops. The 
difference betweer =e American repair shop and that in 
Denmark, however, is that human labor plays so consid- 
erable a part in the latter. Before the war England and 
(iermany were taking care of that business very well. The 
sales of American machine tools in Denmark have been 
averaging during the years before the war about $60,000. 
The increase in orders during the last two years can hardly 
be regarded as a guidance for further business. 

While the commercial and industrial activity of Sweden 
is possibly more pronounced than that of Norway, the lat- 
ter country has made great progress during recent years. 
This progress had to be made in the face of heavy compe- 
tition from outside, which is felt by all the Scandinavian 
Ali these markets are suf- 
Their commercial 


countries in the same degree. 
fering somewhat from growing pains. 
and industrial apparatus has developed more quickly than 
they could follow. As an example, the case of a Danish 
firm building railroad equipment may be mentioned. This 
concern complained about foreign competition. To meet 
the situation and to keep this important business in the 
country, Parliament decreed that for a period of 15 years 
80 per cent. of all railroad material should be bought 
in Denmark. 


Merau-WorkING PLANTS IN Norway 


Norway has not carried this policy so far. A pro- 
tective tariff, however, gives sufficient help to the Nor- 
wegian manufacturer. Also in Norway there is a strong 
national sentiment. The result of all this is that Norway 
lias been able to build up in a short time a large industry. 
In 1914 there existed in Norway 853 plants connected 
with the iron and machinery trade, having together 
nearly 30,000 workmen. This industry is greatest around 
three points. The most prominent is Christiania, with 
well above 200 plants and about 8,000 workmen. The 
second is Trondjem, with about 50 plants and nearly 
2,000 workmen; and finally Bergen, with somewhat over 
100 plants, but mostly of a smaller size. Christiania and 
Bergen have a number of shipbuilding yards, of which 
the situated in the first- 
mentioned city. 

The awakening of the national spirit in the Seandi- 
navian industries has much benefited the importation of 
An exten- 


most Important ones are 


metal-working machines and machine tools. 
sion of orders for the iron and metal industries naturally 
must bring also an increase in the necessary equipment. 
American manufacturers therefore will watch with inter- 
est any development in this direction. This predominance 
of the national sentiment in the Norwegian market, how- 
ever, also has certainsdisadvantages. While the two north- 
ern Scandinavian nations have many things in common, 
the languages which in former 


differences in national 
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years were not so marked, make it now necessary for the 
manufacturer to send catalogs printed in Swedish and 
Norwegian. 

The Swedish metal industry is very powerful for the 
size of the country. According to recent domestic sta- 
tistics the Swedish machine shops produce railway mate- 
rial and cars of a value of about $4,000,000 yearly; 
electrical machinery, $8,000,000; other motors, $5,000,- 
000; pulp and paper machinery, $1,000,000; agricultural 
machines, $1,000,000; and dairy machines, $4,000,000. 
The total, including others not mentioned, is about $35,- 
000,000. The have reached 
$20,000,000. 

The Swedish shipbuilding industry is fitted out only 
for building vessels of medium and small size. It is, how- 
ever, very busy, and there is no reason why it should not 
become important. The end of the war undoubtedly wil 
bring a large demand for new ships, and in this case the 


iron and steel exports 


northern European countries will receive their share of 
the large orders for new bottoms which will come into 
the market. Rumors about the formation of new com- 
panies to take care of this business and the extension of 
older concerns have been frequently afloat, but nothing 
definite seems to have materialized as yet. Both Sweden 
and Norway have done a considerable part of the carrier 
trade of the world during the war and will continue to 
do so, possibly taking care again of the routes more outside 
the course of the international liners. Such a develop- 
ment naturally would bring a large demand for machine 
tools for use in shipyards. 

The outiook for Swedish agricultural machinery seems 
to be very good. This industry, especially represented 
by a concern making cream separators that sell over the 
world, realizes the advantages of specialty manufacturing 

Of course, there is no doubt that the end of the war 
will bring an increased competition in the machine-tool 
business. Germany will do everything possible to regain 
the market she has lost, and with England is well equipped 
to take care of the Scandinavian trade. 

American firms wishing to do a large business in these 
markets will be well advised to employ native agents in 

While the latter 
to help the interests 
of their principals, both by studying the market and by 
closing actual sales prepared by local agents, only the 
native house as a rule has that personal influence with 
the buyers which is necessary to build up a trade. Sev- 
eral foreign concerns working in this market have obtained 
good results for their foreign principals, who include 
some in the United States. Their success, however, is 
frequently based on their wisdom in employing managers 


preference to special representatives. 
during occasional visits may do much 


of Scandinavian birth. 


—- 
~ 
. 


Manganese for Hardening Aluminum Castings was made 

the subject of a paper presented at the last meeting of the 
Institute of Metals, and it was pointed out that various com- 
binations containing manganese with or without copper and 
with a minimum aluminum content of 95 per cent. have been 
used in foundry practice for the past two years with gratify- 
ing results, the use of manganese in relatively small quanti- 
ties hardening the alloy without destroying its ductility, as in 
case of copper or zinc. The paper stated that alloys of 
containing manganese have been found to work 
in cold rolling or hot forging. The same type of 
ingot molds is used in preparing aluminum for forgings as 
for brass forging ingots. In making drop forgings from 
aluminum a little preliminary forging is desirable. The ingot 
can be cut or dropped and forged to approximate shape at a 
temperature from 1,150 to 1,200 deg. F., after which it can be 
finished in the dies 


the 
aluminum 
very freely 
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Plant of Honolulu Iron Works 


SPECLAL 





SYNOPSIS 


necessity adapt themselves lo the needs of their 


Machine shops in distant places of 
surroundings. So it is not surprising to find a 
Hawaiian shop building and repairing sugar-mak- 
ind mac hi ine ru. Th is arti le le lls a little about one 


such shop. 





The Islands, 
San Francisco, have long been one of the prin ipal cahe- 
sugar producing sections of the world. Of the present 
industries on the island, sugar is by far the most im 
portant, although the manufacture of fertilizers and the 


Hawaiian lying 2,200 mi. southwest of! 


production of rice and coffee, and the raising of pine- 


CORRESPONDENCE 


In the early davs of white settlers on the islands. Hor 
lulu Harbor became the principal rendezvous for tl 
whaling fleets of the Pac Ocean, and with the estab 


lishment of steamship lines between America and 
Orient, Honolulu became the principal port of call 
steamers sailing east and west. With this inerease it 


ocean travel, and with improvement in lines of communi 


cation between the various islands in the group, marine 
repair work became important. Much of this work is 
tended to ly the Honolulu Lron Wo cs, Which Is 
iated close to the waterfront. 
The first shop of the company was erected nearly three 
quart rs of a century avo. Some mterir views of th 


present plant are shown in the illustrations, Figs. 1 to 4. 














FIG. 1. 


apples, hananas and certain other fruits are carried on. 

Coincident with the growth of the sugar industry, ther 
has been a marked 
and foundry work, to keep pace with the demand for 
mechanical equipment adapted to the crushing of cane 
and the manufacture of sugar. 

Situated as it is in the midst of this 
dustry, the Honolulu Iron Works Co., 
1852, has experienced a constant development and growth, 
until today it employs about 600 workmen in its principal 
plant at Honolulu. It also maintains a branch factory 
at Hilo. 


equipment for sugar factories and, in addition to the 


increase on the islands of machine 


Important in- 
established in 


These shops manufacture complete lines of 


machinery built by them for sugar mills on the Hawaiian 
Islands, ship machinery to all parts of the world. 





MAIN MACHINE SHOP OF 


THE HONOLULU IRON WORKS 


A view showing the greater portion of one of the main 
cellent vel l 


shops is given in Fig. 1, which conveys an e) 


of the size of this section of the plant and illustrates 
some of the heavy tools. It also shows the heavy char- 
acter of the work turned owt, and in conjunction with 
other views presented in Figs. 2, 3 and 4, illustrates some 


of the equipment used in sugar factories, particularly 
in the line of crushing apparatus for can 


In Fig. 


and grooving crushing rolls. 


1, the heavy lathe is shown set up for turning 
This machine is kept con 


stantly at this kind of work. 


One of the big overhead traveling cranes is seen in 
Fig. 3. This shows the handling of a crushing roll ready 
for placing in the machine that is being erected along 
the right-hand side of the building. Fig. 2 shows the 
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same machine in of erection, but with fewer 


rolls in place than in Fig. 3. Both of these engravings 
bring out clearly the heavy character of sugar-mill hous- 


pre ICCSS 


ings, and show the big broad-faced, coarse-pitch gearing 
for driving the rolls. These views further illustrate the 
variety of operations on boring mills, slotters and drill- 


ing machines near the left-hand bay of the main shop. 





As coeell 


FIG. 2. SUGAR-MILL MACHINERY 





FIG, & SUGAR-CANE CRUSHING TRAIN WITH ROLLS 


IN PLACE 
In all of the interior views referred to, a number of big 
pipe sections and connecting members are seen lying about 
on the shop floor. 

The bay, illustrated by Fig. 4, is fitted up with smaller 
machine tools, and the nature of the work generally han- 
dled in this department is pretty well represented. This 
view, like the ones preceding it, shows the general feature 
of shop construction, including the heavy girder columns 
along the main bay for supporting the crane rails, the 
lattice columns and girders at the side with the angle-roof 
trusses and the corrugated roofing. A system of sus- 
pension for lineshaft and countershaft hangers is clearly 
shown, as the of belting line to 
countershaft and from counter to machine spindle. 


also method from 


Is 
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The foundry occupies a building of approximately the 
same dimensions as the machine shop. A good general 
view of the equipment is given in Fig. 5. This foundry 
produces all of the castings furnished in the establishment 
and turns out a big line of special work for all purposes 
relating to sugar machinery and other industries of the 


Hawaiian Islands and faraway countries of the world. 


ie er * 
en 


= 


hi 


UNDER ERECTION ON SHOP FLOOR 





A VARIETY OF SMALL MACHINE TOOLS 


FIG. 4 


IN THE SIDE BAY 


Like the machine shop, the foundry is equipped with 
massive overhead cranes, and the big ladles can be read- 
ily transported to any part of the building for pouring 
molds wherever set up. This foundry casts~ flywheels 
running up to 18 or 20 ft. in diameter and weighing 25 
or 30 tons each, and pours big sugar-mill and engine 
housings and bedplates and turns out pump beds and 
cylinders of almost any capacity. 

A view in the forge shop, showing the big steam ham- 
mers in the center of the building and the small forges 
along the sides, is presented in Fig. 6. Each of the 
hammers is served with a long-armed jib crane equipped 
with convenient trolley and hoisting apparatus. The 
furnaces for heating heavy work are not seen in this 
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FIG. 5. GENERAL VIEW OF FOUNDRY OF THE A FORGE SHOP, SHOWING STEAM HAMMERS 
HONOLULU IRON WORKS AND FORGES 

















BOILER SHOP AND A PART OF ITS EQUIPMENT 








FIG. 8. VACUUM PAN 13 FT. PIG. 9. HUGE CONICAL SETTLING TANK WITH ; ; ‘ALANDRA FOR 
IN DIAMETER SECTIONAL CYLINDRICAL BANDS PAN 
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view. The marine work forms an important part of the 
operations attended to here, and the equipment is heavy 
enough to take care of shafts, stern-frames, rudder parts 
and other ship-repair jobs, in addition to the regular 
line of forgings required for cane-sugar machinery. 


Tue Botter Suop anp Its EquipMENT 

A view of the boiler shop is seen in Fig. 7. Like the 
other buildings in the plant, this shop is of corrucated 
metal with big skylights overhead and large window areas 
in the side and end walls. Climatic conditions in Hawaii 
make it possible to keep the great doors and windows 
open almost all the vear round. So far as practicable, 
shop buildings are erected with a view of admitting air 
from all directions, so that much of the work is carried 
on under conditions similar to working out of doors, 
except that the roofing provides shade and _ protection 
against rain. 

This shop builds boilers of various types and sizes and 
turns out big tanks of special shape as required at the 
mills, such as the immense evlinders required for cyl- 
indrical and conical tanks used in the sugar industry. 
The general nature of the equipment, the overhead crane 
service, the lineshaft-drive method of rigging cranes and 
hoist require no explanation. 

Some of the apparatus made in this shop is shown in 
Fig. 8 illustrates a 13-ft. vacuum pan 
in process of erection. Fig. 9 shows a big settling tank 
with a cylindrical body for half of its length, the re- 
mainder being in the form of a cone. Such tanks are 
made in large numbers and its general proportions will 
he seen upon comparison with the equipment near-by. At 
the bottom of the structure there are two cone-shaped 
great number of 


Figs. 8, 9 and 10. 


members 13 ft. in 
tubular openings in the conical lower surface and the 


diameter, with a 


necessary bosses to form a seat for the pipe connections. 
The shells of these cone-shaped members are made in 
sections with fhanges, as indicated, to receive the plates 
which hold the parts together. In erecting such appar- 
atus, jacks are placed underneath the cone to support 
the structure and it is then built up as a single unit on 
the shop floor. The method of attaching the upright angle 
bars and connecting the sectional cylindrical bands is 
clearly represented. 

Fig. 10 shows a conical member with a workman stand- 
ing alongside and gives a definite idea of the true pro- 
portions of this big piece of apparatus, which is known 
as a calandra. 


— 
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Internal Threading Tools 
By W. Burr BENNETT 

Two very satisfactory tools for cutting internal threads 
are shown in Figs. 1 and 2. Each consists of a case- 
hardened and ground machine-steel bar, of proper length, 
with a small inserted bit of tool steel. They are for use 
in a lathe, and a holder for each is shown at J in Fig. 2. 
This holder is in the form of a clamp and is made with 
a tongue that fits in the tool-post slot on the carriage. 
\ plate J serves as a nut for the capscrews K. When the 
bar is in place and these screws are tightened, the whole 
is rigidly secured. The capscrews K have a clearance 
hole through the holder. 

In Fig. 1 the inserted tool A is fitted in a slot in the 
stud B so that when the nut PD is loosened the tool can 


be swung through a 90-deg. are and its movement can 
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be read from the graduations on the head of the stud. 
This also serves as a means of setting the tool to a pre- 
determined angle. When the nut is tightened the too! 
is clamped in the bar C and is ready for use. In Fig. 2 
the tool F, which is held in the slot of the taper collet £, 
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Fig.2 
THREADING 
HOLDER 


ADJUSTABLE INTERNAL TOOLS AND 


has considerable horizontal adjustment when the nut // 
is loosened. The slot in the collet registers with the slot 
in the bar G, and the tool, passing through both, keeps 
the collet from rotating when the nut is tightened. 
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An Erasing Hink 
By Ernest A. ANDREWS, JR. 

Every draftsman is familiar with the irksome labor 
involved in erasing ink lines on tracings. It is especially 
hard when using a circular eraser. 

The illustration shows a kink that will help consider- 
ably to reduce the tired effect on the fingers because of 
gripping the thin eraser and rubbing at the same time. 

Take an ordinary wooden clothespin and after cutting 
away the flared portion at the end drill a hole large 








CIRCULAR-ERASER GRIPPING DEVICE 
enough for a °/,, button-head screw through both lips 
of the pin. Insert the circular eraser in the slot of the 
pin, push the °/,, button-head screw through the pin and 
the eraser, screw on the nut and the eraser is ready for 


business, 
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Method of Mounting Detail and 
Operation Sheets 


The Becker Milling Machine Co., Hyde Park, Mass., 
has adopted an interesting method in its drawing-room 
system. Quite a number of firms employ operation sheets 
to control the work when manufacturing various 
ments. The common practice is to mount these element 
details and operation sheets on separate cardboards and 
shellac them. They are then sent out to the shop for use 
by the workmen. The Becker company has introduced a 
better method. It mounts the detail 
the operation sheet on the reverse side. 
cedure the danger of losing either sheet is lessened, and 
reduced. 

A. Tow Ler. 


ele- 


on one side and 
By this pro- 


the cost and number of boards are also 


New York City. 


Sensitive Drilling Attachment 
for the Bench Lathe 


The accompanying illustration shows an excellent at- 
tachment for use in drilling small holes in the bench 
lathe. Ordinarily when drilling very small holes many 
drills are broken, owing to the lack of a delicate means 
of advancing the drill into the work. Push-spindle tail- 
stocks are sometimes used for such drilling; but 
these are sensitive enough, they lack the firm, steady push 
of the screw. 

In the attachment shown the screw A has a right- and 
left-hand thread that enables the operator to advance or 


while 


COMPARISON TABLE OF NUMBER, I 
No. Mm Decimal No Mm Decimal No Mm 
Drill Drill Equivalent Drill Drill Equivalent Drill Drill 
1 0.228 23 0.154 21 
5.7 0.2244 3.9 0.1535 45 
2 0.221 24 0.152 46 
5.6 0. 2205 3.8 0.1496 2.0 
5.5 0.2165 25 0 1495 47 
3 0.213 26 0.147 4s 
5.4 0.2126 3.7 0 1457 1.9 
4 0.209 27 0. 144 49 
5.3 0. 2087 3.6 0.1417 1.8 
5 0.2055 28 0. 1405 SO 
5.2 0 2047 3.5 0. 1378 51 
6 0.204 29 0.136 1.7 
7 0.201 3.4 0 1339 52 
5.1 0. 2008 3.3 0.1299 1 
Ss 0.199 30 0. 1285 53 
5.0 0.1969 3.2 0.1259 1.5 
9 0.196 3.1 0.1221 1.4 
10 0.1935 31 0. 120 ee | 
4.9 0.1929 3.0 0 1181 55 
ll 0.191 32 0.116 1.3 
12 0.189 2.9 0.1142 1.2 
4.8 0. 1889 33 0.113 aa 
4.7 0.185 34 0.111 1.1 
13 0.185 2.8 0 1102 vi 
14 0.182 35 0 110 58 
4.6 0.1811 36 0 1065 Be) 
15 0.180 27 0 1063 iw 
4.5 0.1772 37 0 104 1.0 
16 0.177 2.6 0 1024 61 
4.4 0.1732 38 0 1015 62 
17 0.173 39 0 0995 63 
18 0.1695 2.5 0 0984 64 
4.3 0.1693 40 0 098 09 
19 0 166 41 0 096 65 
4.2 0 1654 2.4 0 0945 66 
4.1 0.1614 42 0 0935 67 
20 0.161 23 0 0906 0.8 
21 0.159 43 0 O89 6S 
4.0 0.1575 2.2 0 0866 69 
22 0 157 44 0 O86 70 
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Letters from Practical Men 
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withdraw the drill 
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in a sure though delicate manner. 
When the drill requires lubrication (a critical point when 


drilling with a small drill), vibration can be easily felt, 


through the touch of the Opn rator’s fingers on the screw A. 
A kevway is milled along the part B, which is a good 
sliding fit in the part C. A small screw # acts as a key 





a g— 
Lf |RSS rey 
J ‘ r \\\ 
//45\\\)\b ; wr ') Wg 
Se £2 . mm a mo gd ‘i 
<i! = ‘. \) syn & it 
CaN a a v | | 
mot? \X E 





SENSITIVE DRILLING ATTACHMENT 


and prevents the part B from turning. This attachment 
fits the tail spindle of the bench lathe and should be mack 
carefully if it is to do good work, A. G. ACKMER. 


Newark, N. J. 


English and Metric Drill Table 


Finding need in the shop and drawing room for thi 
accompanying comparison table, | think that some of your 


readers may also be interested in it. The table is helpfu 


where both the metric and the English standards of 
measurement are used, J. HAaveKkosy. 
New York City. 
ETTER AND MILLIMETER DRILLS 
Number 
and 
Decimal Letter Mm Decimal Letter Mm Decimal 
Equivalent Drill Drill Equivalent Drill Drill Equivalent 
0 0827 0.7 0 0276 7.3 © 2874 
0 O82 71 0 O26 I 0 200 
0 O81 72 0 O25 7.4 0 291 
0) O7S7 73 0 024 M 0 2O5 
0 O7S85S 06 " 0 0236 7.5 0 BOS 
0 O76 74 0 O225 7 6 0 2002 
0 O748 75 0 1 N 0 302 
0 O73 76 0 O20 By 0 3001 
0 O700 05 0 O107 7.8 0 3071 
0.070 77 0 O18 7.9 0 3110 
0 O67 7 0 016 8.0 3149 
0 Oo89o o4 0 O15) a) oO 316 
0 0635 7u oo & 1 0 S1S0 
0 063 st) oO os 8.2 O 322s 
0 05905 58 0 2284 P 0 323 
0 O59l 59 0 232 & 3 0 32068 
0.0551 \ 0 234 s.4 0 3307 
Oo O55 Ho 0 Oo 22 Q O 3342 
0 O52 B 0 238 8.8 0 4347 
0 Oo12 1 oO 24ir x 6 Oo os 
0 0472 & 0 242 R 0 3390 
0 0465 6 2 0 244 8 7 0 342 
0 0433 D € 246 gS 0 346 
Oo O43 63 0 248 Ss o 348 
0 O42 ] 0 250 0 0 3543 
0 O41 i 4 0 2519 I 0 35s 
oOo O40 6.5 0 2559 9 1 0 3583 
0 O393 I 0 257 9 2 0 3622 
0 039 66 0 2598 9.3 0 3061 
0 O38 G 0 261 U 0 368 
0 037 67 0) 2638 9.4 0 3701 
0 036 H 0 266 9.5 0.374 
0 03854 68 0 2677 \ 0 377 
0 O35 69 0.2717 9 6 0.3779 
0 033 I 0 272 9.7 0 3819 
0 €32 7.0 0. 2756 9.8 0. 3858 
0 0815 J 0.277 Ww 0 386 
0 031 7.¢ 0 2705 99 0. 3808 
0 0293 Kk 0 281 10.0 0 3937 
0 028 7.2 0 2835 0 397 


N<% 
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Adjustable Step Lap for 
Plug Gages 


Generally, a lap is made with one lapping hole in a 
round or rectangular of stock. Having at one time 
100 plug gages to make, 0.308 in. in diameter, I made two 
laps out of a rectangular piece of gray iron 3Q@x5@x3 in. 
long, drilling and reaming four holes 0.308 in. in diam- 

with an adjusting screw at the end to take up wear 


prece 


eter, 
as needed. 

These holes became a series of steps In sizes retaining 
the difference in their wear when lapping—that is, the 
lap when started is adjusted to the end hole A. The lap 
until it refuses to cut. The plug gage 
B without distributing the ad- 


is used at this hole 
is then entered into hole 


STEP LAP FOR PLUG GAGES 


gage is 


but 


This hole is used up, and the plug 
and D, 
are progressively smaller. 

As the holes were all one start 
the plug gage becomes smaller at each hole, there is less 
wear on the lap as the plug is passed from hole to hole. 
The holes retain about the 
measuring for sizes very often, when rough-lapping the 
plugs to within 0.0001 in. of finish size. As a finishing 
lap for size, it will be a surprise in the few trial measure- 
ments required with the micrometer or ring gage. 

There is a tendeney among workmen to use an excessive 
rotary speed when lapping a A speed that 
will make the work just comfortably warm to the hand 
is about right. Speed above this rate has a tendency to 
hake the oil and abrasive, which is a detriment to smooth 
and fast cutting. A. MAcCREADY. 

Springfield, Mass. 


justment. 
cut, 


passed to holes which have less to 


size to with and as 


same proportions and save 


plug or ring. 


A Plea for Signed Help Wanted 
Advertisements 


When are manufacturers going to advertise for help 
over their names? Surely no firm should be ashamed 
of the fact that it is hiring men. 


In one instance that came under my notice, IT sympa- 
thized with a tool maker who answered such an advertise- 
ment. Unknowingly he wrote to a firm where he had once 
been emploved while rather wanting in experience, The 
foreman showed the letter to at one of the men in 
the shop and soon the news was spread. The 
wrote this letter never for a moment thought that it was 
to the he would not 
have written it. former 
shopmates would be 


least 
man who 
shop in question, otherwise 
Neither did he think that 


privileged to enjoy a laugh at a 


voIng 


his 


communication that he considered confidential. 


That affair went a long way toward curing me of 
writing to IT don’t know whom. While I regret that 
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I am deprived of the mail as a medium of applying for 
a position, the to resort to the 


method of making application in person; for then, I know 


circumstances force me 


to whom I am talking. When a tool maker seeks 
position, he is really a salesman ‘desiring to sell his 


He prefers to pick his prospective buyers, 
naturally someone who may buy his wares. 
But advertisement and does not 
know to whom he is writing, he is not to be compared 
with the salesman but rather with the peddler who roams 
the streets velling his wares to any and all that may 
he within hearing. 

Perhaps there is some just reason for firms advertising 
in this manner, but the fact that there are concerns that 
do not hesitate to reveal their names in their help wanted 
that they can all do 
CHARLES. 


services, 
choosing 


when he answers an 


advertisements leads me to believe 
so if they wish. R. A. 
Newark, N. J. 
& 
Decimal Thickmess Table for 
Sheet Copper 


Sheet copper is always designated, not by its thickness, 


but by the weight in ounces of a square foot. I am a 
designer in a metal-ware factory, where more or less 
copper is used. Orders always come through stating, 


“Use 


THICKNESS OF 


oz. copper to make the following articles.” 


COPPER FROM 3 TO 253 OZ. PER SQ.FT 


Decimal Decimal 
Oz. per Sq.Ft. Thickness, In Oz. per Sq.Ft. Thickness, In 

3 0.004 64 0.083 

4 0.005 70 0.095 

6 0.008 81 0.109 

8 0.010 s9 0.120 
10 0.013 100 0.134 
12 0.016 110 0.148 
14 0.018 123 0.165 
16 0.022 134 0.180 
18 0.025 151 0.203 
20 0.028 164 0.220 
24 0.032 177 0.238 
32 0.042 193 0.259 
410 0.049 211 0.284 
48 0.065 225 0.300 
56 0.072 253 0.340 


we had to go to the stockroom for a sample 
so that we could make the 
To obviate this necessity, 


Formerly 
and measure it for thickness, 
correct allowances on our tools, 
we compiled the accompanying table from sheet copper in 
stock. H. B. Kevuam. 
Buffalo, N. Y. 
& 


Feeler Gages 


Thickness or feeler blades are usually made to fold 
down ina steel handle much like an ordinary pocket knife. 
used in connection with standard- 
This a 


is inconvenient, 


Feelers are commonly 
rrangement of having 
because all the 


gage blocks for setting tools. 
the blades held together 
blades have to be opened up before the right one is found. 
It is also clumsy. 

convenient method is to disconnect the blades 
them in a row in a folder made for this 
blade is plainly seen and the one 
wanted is quickly obtainable. The blades can be easily 


A more 
and arrange 


purpose, where each 
removed from the steel handle. 

The folder is made from any stiff material such as duck 
or canvas and has two strips sewed across its length 
serve as pockets. When not in use, it can be folded up 
and tied. J. KE. Cooiey. 


Hartford, Conn. 
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Why Not Same Hours for Office, 
Drawing Room and Shop? 

There are some points on which I must disagree with 
the opinions given on page 125, Vol. 45. While it is true 
that the office man, in many cases, gets a vacation with 
pay and is on a salaried basis, it should not be forgotten 
that the same man, in nearly all cases, works free when 
overtime is required: and in some places this is by no 
means a small item. 

Under heading No. 3, your manufacturer makes the 
statement that “the office force does not have to work 
nearly as hard as do the people in the factory.” 

I should like to know on what basis he measured work. 
Does he think that a man can only get tired by using his 
muscles ? 

A large portion of the shop man’s work is cut out for 
him, while a considerable portion of the designer’s and 
estimator’s work requires concentrated mental effort. 

Conversation, whistling, singing or moving about is a 
relief to the average workman and in the case of the shop 
man can do little harm in the noise of the shop. In the 
drawing room, however, these things are strictly pro- 
hibited or frowned on for the reason that the man who 
indulges in them takes his mind, more or less, from his 
work and also annoys his fellow worker, with a resulting 
lack in efficiency for all within hearing. 

It has been usual for mill workers in the steel industry 
to work 12 to 14 hr. per day and six to seven days per 
week. The work is extremely hard under high tempera- 
tures, but is concentrated into short spells with periods of 
rest between. 

There is no doubt in my mind that a draftsman could 
not work the same hours for vears if for no other reason 
than that his eyes give out. I have frequently found by 
actual count that about 50 per cent. of the men in drawing 
rooms wear glasses. Many draftsmen and engineers after 
being in the business for a number of years become quite 
nervous. 

I cannot understand item 4. Surely the writer did not 
expect a mechanic to go into the office and perform the 
office man’s work and vice versa. 

With regard to item 5 I fail to see why there should 
be more social intercourse between factory and _ office 
employees when their hours become the same. The 
employer does not pay his men for social duties during 
working hours, and when the whistle blows employees 
usually hustle for their cars and home. 

My experience disproves the statement that no record 
is kept of how much work each one does. It is the usual 
practice to charge the time engaged on engineering work 
to the various jobs or job numbers, and some of the large 
places require a record of the time spent on each drawing. 

As to the free use of the telephone, naturally the office 
man does not require as much time to answer a call as 
one who must be brought from the shop. However, the 





free use of the telephone is certainly not encouraged as it 
frequently interferes with important 


“company calls.” 


Discussion of Previous Question 


UANUNA i AOMMMMDUOAANANAUOORGNAGALAOEONNGA LULU UUAANLLLAUREMALLOOUOOOUNEN AAU UOU EN NNEANAU TO UATTNAAA AEST TT SAA AAU eR eNO RENNNN TaN 





Some firms do not permit of its use during working hours, 
and some make a charge for its use at actual cost. 

It is a fact that many firms consider the draftsman a 
nonproducer, which frequently means that in very many 
cases he is crowded into unsanitary and unsuitable quar 
ters, sometimes with such a small amount of room that he 
can scarcely turn about. 

In most cases the drawing room is very small compared 
to the shop, so that in itself gives it a cramped look. Al! 
these things combined have, in my mind, a tendency to 
make the working hours of a draftsman appear long, 
trving and tedious. 

My own experience has been that it is not necessaril\ 
long hours that make work one long continuous grind, 
but that the working conditions and surroundings have 
more to do with it. 

T can well recall an office where a day of less than seven 
hours under a “grouchy” boss, together with poor light, 
poor working tables and poor pay, appeared longer to me 
than at other places where the hours were 81% and the 
bosses were pleasanter. B. F. Warp. 
Newark, N. J. 


Where Arethe Good Mechanics? 


As Mr. Brophy observes on page 236, the good me- 
chanics are few and far between. They are so because 
the old ones are fast wearing out and few efforts are 
being put forth to make new ones. The mechanics of 
the “old school” have seen this condition coming on for 
several years. They have talked it over much and often, 
with deep concern. 

Formerly manufacturers took good care to secure the 
sons of their mechanics as apprentices, and these boys 
were carefully trained and taught, both by employer and 
father, as well as in many cases by an older brother who 
was following in father’s and sometimes grandfather’s 
footsteps. 

Father was always glad for an opportunity to get his 
son into the shop to “serve his time” took much 
pleasure in the attention devoted to the instruction of 
his own son so that he should become thorough and 
competent. 

A boy who ran away and thereby failed to finish his 
time was disgraced. Neither would mechanics in other 
shops where he might try to pass himself off as a me- 
chanic show him anything, so in most cases the runaway 
was forced to go back to complete his apprenticeship. 
Thus both employer and apprentice were protected and 
benefited. 

It is quite different now. Fathers and older brothers 
offer every discouragement to sons or younger brothers 
who consider entering shops to learn to be machinists. 
Why is this the case? This condition is largely due to the 
practice of manufacturers of breaking in men instead of 
making them machinists by the apprentice system. 

Many young men after they leave school wander aim- 
lessly about, driving delivery wagons, trucks or doing 


‘ 


and 
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some nice light work in offices or stores, until they begin 
to realize that they are learning nothing which will assure 
them an adequate income and that they have wasted from 
four to ten years of valuable time. They flock to the 
factories seeking a chance to learn something before it 
hecomes everlastingly too late. Many such young men are 
taken in and broken in on some special job, good care 
heing taken by the employer that they become expert in 
this one thing, which was formerly done by a machinist. 
Again, in too many cases the employer also takes care that 
these young men get no chance to learn anything else. 
The pay they receive is always far below that which would 
be paid to an all-around machinist. This 
tinues until soon the shop is full of such cheap labor. 
And the machinist must then work for like wages or get 


process con- 


out. 

These young men work hard and soon get to thinking 
that they have learned something that justifies them in 
asking for more money. When told that they are getting 
all they are worth (because their knowledge is so 'imited), 
they quit their jobs. Some other employer who is pressed 
for men hires these fellows for what they say they are and 
can do, always for a rate below that which would be paid 
for a machinist; and thus another machinist is displaced. 

In this way some employers finally fill up their shops 
with, say, twenty-five or more operators or specialty men, 
all of them good on their own jobs, but none of them 
capable of doing anything else. And thus are twenty- 
live or more machinists crowded out. 

All this has been seen and considered by the machinists 
of the “old school,” men who have worked and struggled 
for what they now have—namely, a practical knowledge of 
and an experience with things mechanical, whereby they 
are able to perform that which the man who has been 
broken in can never know or acquire, because he has 
not; pursued the right course to learn it. 

It.seems today as if the railroads are the only employers 
who’ are really and sincerely giving their apprentices a 
show. 
scarcity of machinists, and some of them are now endeav- 
oring with considerable success to recuperate their me- 


They awoke ten years ago to the fact of a coming 


chanical forces. 

Why not have all the employers of a like craft in com- 
munity or city combine to establish and maintain for 
apprentices a school similar to that of the New York 


1 The writer would suggest this kind of 


Central RR? 
training as a remedy, 

I myself, being one who attended the “old school” and 
afterward advanced to an executive position, can fully 
uppreciate the scarcity of good mechanics. 


Indianapolis, Ind. W. T. 


SEIDER. 


The discussion on page 390 interests me. I am 


iquainted with an excellent all-around mechanie who had 
the form letter shown herewith printed and sent to two 


vundred manufacturers throughout the country (not 
munitions manufacturers) and received only — three 
inswers. 
Mr. Manufacturer: 
SUBJECT—MECHANICAL EXECUTIVE 
I am taking this unique way of placing my name before 


the manufacturer who is in want of a first-class mechanical 
executive 

[fam an American, 

I have held the position of a 
endent and superintendent for the past 25 years. 

I have invented and patented a great many devices. 


I have five patents before the patent office at present. 


45 years of age. 


foreman, assistant superin- 
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I have contributed a great many labor-saving devices to 
mechanical magazines. 

Have been employed in the following lines: Builders’ hard- 
ware, steel locks, cash registers, sporting goods, novelties, 
trolley supplies and electrical goods, fire-department supplies 
and general hardware. 

I am well up on the following lines: 
pattern and models, tool making, finishing 
foundry, brass, gray and malleable iron. 

I have executive with present company 
hine years. 

I am well up on shop management and bonus systems, and 
have written a number of articles on these subjects. 

In making a change, I wish to place myself permanently 
with good company who can offer me a larger salary 

Yours very truly, 


drafting, 
work, 


Designing, 
machine 


been an for past 


some 


The letters were sent from a town of only three thou- 
sand population. What is the matter with this letter? Is 
it because he was in a smal] town, or was it his age? | 
would like to have opinions from the readers of the 
American Machinist. A. E. Howapay. 
Naugatuck, Conn. 


~~ 
or) 


Exact Angles for Lathe Centers 


Replying to Mr. Greene’s interesting article on page 
298, I will answer the last query first. An error of 2 
min. on a piece of such dimensions as is shown on page 
298 would, if expressed, be in the decimal fraction of an 
inch, zero at the extreme point, increasing to 0.00072 in. 
at the base of the angle of which the point of the center 
is the apex. If, as is usually the case when using centers, 























EXACT ANGLES FOR LATHE CENTERS 


only a small portion of the center is used, this error may 
not be too great. But if for any reason whatsoever more 
accurate results are desired, they can and should be pro- 
duced. Without resorting to highly elaborate methods a 
good gagemaker can reasonably be expected to produce 
a ground and lapped gage, such as the centers in ques- 
tion, with an error not to exceed 0.0001 in. 

The accumulated error of Mr. Greene’s three centers 
it they were 2 min. in error and all alike, would be a little 
over 2 thousandths and could readily be detected by the 
method By testing in the manner just 
mentioned, the operator cannot be certain of the accuracy 
of the pieces until he is sure that the angles of all three 
pieces are exactly alike. The fact that the three pieces 
were ground with the same setting of the head of the 
crinder does not by any means give assurance that they 
will all be of exactly the same angle. 

In the accompanying illustration is shown an excellent 
method of not only determining the accuracy of centers 
but exactly what error exists. Of course, other angles 
than 60 deg. can also be measured. A hardened and 
A is clamped to the side of a surface 


he described. 


ground parallel 
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blo k. The side of the surface block to w ch the paratle! 


is clamped is square to the face upon which the 
high are 


testing 
is being done. Two parallel pieces about Ye in. 
placed under the sine bar to raise it to the proper level. 
The center or gage which is to be tested may be clamped 
in such a manner that it bears against the parallel and 
It will be well to mention that to test in 
the 
The sine bar should be placed as 


surface hlo« ” 
this the center should be 
is running dead true. 
shown, rubbed slightly against the gage and then while 
holding it firmly in this position it should be clamped 
to disturb the 


way eround while shank 


to the surface plate. It is important not 
location of the 


imperative that the pressure exerted upon the 


sine bar when clamping. It is also 


sine bar 
he delivered squarely to the side of the anele undergoing 
test and also be directed toward the center of the surface 
tested, the To properly 
locate and clamp the sine bar is the most delicate and im- 


being as indicated by arrow, 
portant part of the entire operation, and the greatest 
care should be observed. 

Two other methods of testing the pieces with the same 
rigging are to set the sine bar to the desired angle by 
measuring from the posts of the bar to the parailel piece, 
dimensions VY and ¥ 
rect, and then securely clamping them to the plate. By 


determining when the angle is cor- 


applying prussian blue judiciously, a very slight error 
may be detected. If a hole has previously been put 
through the plane surface directly under the point where 
in contact with the 
error may be detected by looking for light. 

Newark, N. J. GusTAVE <A. 


center or gage, 


the sine bar comes in 


REMACLE. 


Young Men of Today--A 
Criticism 


Mr. Brophy, in his remarks on page 269, seems greatly 
dissatisfied with the machinists that his and other large 
manufacturing plants are turning out. 
doubt that the man tackle anything and 
away with it is scarce nowadays. IT wonder if Mr. Brophy 
has ever stopped to think of the little shop where the 
his apprenticeship. 


ae 
There is no 


vel 


who can 


good mechanic of old days served 
[ wonder if his boys have the doubtful 
cleaning out the cupola, getting up the 
vetting cussed by the molder, chipping the castings and 
finally seeing them through the shop, along with firing 
the boiler, watching the engine, helping the blacksmith, 


pleasure of 


and iron, 


coke 


running errands and the like. 
My own experience some 16 vears avo lha large Corliss 
engine plant in Ohio gave me an opportunity to observe 


what small opportunity a boy has in a manufacturing 


shop. The first three weeks T faced nuts till I dreamed 
of them: the next two weeks was put in on governor 
shafts: then on the following Monday morning. when 


| could not see my lathe for valve castings corded around 
it, I fled to the little shop where there was everything 
in the repair line from grandfathers’ 160-ft. 
You cannot blame the apprentice for 


clo ks 10 
] 
SCUK 

the 


or the apprentice is 


windmills. 
evenings as an from 


stated 


ing pleasure in the escape 


monotonous routine above, f 


usually “still a boy.” 


make a sugges 


To remedy this inethe lene \ | vish TO 
tion: If Mr. 


in connection 


Brophy will start a small repair shop 


with his manufacturing plant. put in a 


mechani as foreman ma et Dis apprentices 


first-class 
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work there every other week, [ assure him that this 
provision will afford the average boy enough pleasurs 


Moreover, the anticipation of the following week in th 


repair shop will keep cae lad from getting melancholy 


while in the factory. I can see where such an enterprise 


would pay for itself, Ricuarp Cowan 


Crookston, Minn. 


J. P. Brophy asks two questions that are really the vital 
questions for American mechanical trades to setth 
Briefly, the questions are: “Where are the all-rownd 
machinists of former vears?” and “Why do not. the 


apprentice boys stay in the shops?” 
Undoubtedly the allied trades of die sinking and tool 


the eood all-round 


making have taken a great many oO 


10 vears ago. The automobile industry has 


machinists of 
done so much to stimulate the drop-forging process that 
| 


an unusual demand for die sinkers has been created. 


Everv large shop now has a die-sinking department, and 


rather than train apprentices the practice generally 


prevails of taking In and teaching men who have shown 


themselves to be careful all-round men in the machine 


shops. Ten years ago tool makers were found only in the 
factories specializing in the manufacture of tools; other 
machine shops depended upon their all-round men to 
make what tools were necessarv. Now, turret lathes, 


screw machines and automatics require so many special 
tools. 
require so many jigs and fixtures, that a great number of 


and interchangeable svstems of manufacturing 


all-round machinists have been taken from the machine 


shops to supply the demand for tool makers 


There are three other minor reasons for the dearth of 


all-round machinists. Many have found greater oppor 
tunities and better pay in various divisions of the engi 
neering profession Most licensed marine engineers are 


mechanics with more or less shop 


! 
all round eX perrence 


Some emplovers are prejudiced against men who claim to 


be all-round machinists, claiming that there are no such 


men. Men seeking emplovment at their shops represent 


themselves as lathe, planer or miller hands in order not to 


create a had Impression; hence a few good all-round men 


are disguised by the machines they operat 


Lastly, we are not training all-round machinists in ow 


well-equipped large shops. Several concerns—the West 
inghouse, General Electric and Allis-Chalmers companies 
and the Pennsvivania R.R.—take in large classes ol 
apprentices, but they become engineers, salesmen and 


executives rather than machinists. Railroad shops train 


n few all-round men, but thev stay in the ratlroad busi 
hess, so one does hot find thre i in the factories, 
ln most shops after an apprentice has become used to 


his surroundings. has undergone the usual amount ol 
hazing and horse-play and has learned to expect some 
absurd answer when he asks a question, he is put to work 
on a machine whose “internal workings” he has never 
seen. Ile clamps work into a jig that someone else made: 
sets a tool that someone else has forged, temp red and 
eround: takes a couple of euts making the work fit the 
limit gage that he got by number om  toolroom 
Then he repeats thy process again al il wan 
Machinists are made by teaching, study and experience, 
and until American shops provide teachers, books an: 
varied work for their apprentices there will be no mor 
all-round machinists. The European W; is shown what 
vomen and 21 s cH do in specia ead arm thet amy iil 
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In several shops in this country they 
Special 


tion manufacture. 
have done better and quicker work than men. 
instructors spent time and patience teaching them the 
principles and details of their work. If apprentice boys 
could be given one-tenth the instruction their sisters have 
heen getting, our machinists 10 years from now would 
be the finest the world has produced. 

The apprentice problem is an individual problem for 
Some shops cannot get apprentices enough, 
while others have waiting lists. One thing that is a 
necessity is a square deal for the boys. If, after a year 
in the shop, a boy is put on work on which others are 
working by the piece and making $3 to $4 a day, his 50c. 
The two years before he can get 


each shop. 


seems rather small. 
journeyman’s pay seem an age, and nine times out of 
ten he will quit and go to driving a grocer’s wagon, for 
which he may get $8 or $10 a week. Men of mature years 
will occasionally change their employment to get an 
increase of 300 per cent. in their pay; and unless the boy 
can feel that he is really learning something, he too is 
going to rise to the bait. 

In the last three years I have had six young men as 
coal heavers and firemen who left shops after one vear of 
apprenticeship. With what we could teach them with the 
small machine tools on board ship they have gone ashore 
and are now making good in shops as machinists, elec- 
tricians and steam fitters. One of them is drawing— 
counting his bonus—a larger pay check than mine. 

A man is only a boy plus experience. Attract the boy’s 
interest to the history and romance of the manufacture 
of metals and mechanical processes, and he will find no 
spare time for dance halls and picture shows. 

M. W. Torset, 
Lieutenant, U. S. Coast Guard. 
Tompkinsville, N.Y. 


The wail has gone up many times before that it is be- 
coming more and more difficult to get hold of boys with 
brains to enter an apprenticeship of any kind. 

When we think of “the happy days” when we started 
our four-year drill, how for the first three or four 
months the only tools we got a chance to use were a shovel 
and a broom, and how we were told to keep our eyes open 
and remember what we saw—all for the munificent sum 
of “four bits per”—we wonder why the kids of today do 
not do the same! 

A little study might reveal some of the causes that have 
brought about such a state of affairs. We might consider 
the quality of the mechanic turned out today at the end 
of an apprenticeship. Anyone who has done hiring and 
firing for the past few years knows how very few real all- 
round machinsts there are in existence. We have lathe 
hands, planer hands, shaper hands, miller hands, floor 
hands and so on, world without end, but not machinists. 

There used to be a time, especially in the small shop, 
when a kid was shifted around once in a while from one 
machine to another and given a chance to “get next,” but 
it is seldom the case now. 

No youngster with any kind of a noodle wants to go 
into the shop and serve four years, sticking to one opera- 
tion where he literally becomes a part of an automatic 
machine, with no chance to use what few brains the good 
Lord did give him. I think I am right in saying that 
most apprentice machinists get disgusted and quit because 
they are not given a chance to change once in a while. 
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The present-day machine-shop necessity, the price-time 
limit, has also had a great deal to do with knocking the 
gloss off a machinist’s career. A shop with a slave-driving 
reputation has its own troubles in getting what few good 
men it has. 

Another thing that has turned the twentieth-century 
kid toward the clerks or “shinies” is the fact that a clerk, 
no matter how far down his job may be, is tolerably sure 
of being known personally to the powers that be and feels, 
justly or not, that if he has the making of a good clerk 
he will be in line for anything that comes his way. 

In nearly every concern (as we read in some recent 
numbers of your magazine) there is considerable discrim- 
ination in favor of the office force as against the shop. 
A kid leaves home in the morning, puts in an hour’s 
work and then sees his neighbor kid come into the office. 
At 12:30 the lad in the shop hears the whistle to dig in 
again, and 30 minutes later he sees the office boy back 
from lunch. Then at 4:45 the office closes up, while our 
poor little machinist devil keeps drilling until 5:30. Of 
course, he should not notice a little thing like that, but he 
is human and cannot explain the difference. 

Let us consider for a minute a foreign apprentice sys- 
tem. There the boys are put into a shop school part of their 
time and given the rudiments of a mechanical education. 
They are shown “movies” of shop operations, not only in 
their own line, but in other related departments, also 
“movies” showing dangers to avoid in handling machin- 
ery, how things are done and why. All during this course 
(two or three years) the records the apprentices make in 
study and shop are under observations by “the powers,” 
and the ones that show ability and push are encouraged 
to get along as far and as fast as possible. 

Last winter I visited a large technical school where a 
couple of hundred young fellows were putting in 9 and 12 
hours a week in classroom, shop and laboratory. Each 
man was asked two questions: “Does your company by 
bulletin boards or otherwise encourage employees to take 
up night study?” “Do they make overtime or Sunday 
work less frequent for you on account of your school 
work?” The majority of the answers were, “No.” 

Many of our big corporations are opening schools of 
their own for their employees. In all our large cities 
there are such schools. If the employer would pay a part 
of their small expense and keep an eye on an employee’s 
record, he would find a larger number willing to ente> 
the shops, more loyalty and jnterest among the employees 
and receive a substantial percentage on the investment 
besides getting a line on the quality of “timber” in the 
works. T. A. Huenes. 

Avalon, Penn. 


Although I have read Mr. Brophy’s theme, requesting 
the whereabouts of good mechanics, I cannot agree with 
Very few mechanics are looking 


The jobs 


some of his statements. 
for jobs at the present time; it’s unnecessary. 
are looking for good mechanics. 

In the old days it was unheard of for a shop owner to 
bring in green hands as laborers, and as they became 
familiar with the shop to place them on a machine and 
give them the same advantages as apprentices on this 
work. 

Mr. Brophy would consider a man who could handle a 
planer, a miller and a lathe a very capable man, but 
would that man receive any higher wages or be dis- 
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tinguished in any manner from the specialist who has 
been on the same kind of work all his life and who 
could not handle another style of machine if his life 
depended upon it? 

The remedy that I would suggest is to rate a man who 
has served an apprenticeship higher than the one who has 
not had such training. B. A. DonLEy. 

Renovo, Penn. 


I have always read J. P. Brophy’s articles with interest, 
and my perusal of his criticism of the young men of 
today on page 269 was no exception. It would appear 
that the young man of today, in starting out to work, 
considers his services slightly more valuable than did his 
father or .grandfather, and I cannot help but think that 
in a measure he is justified. 

Years ago, the boys going to high school were few in 
comparison to the numbers going today. They were sent 
from the grammar schools directly to work and became 
apprentices for three or four years, doing all kinds of 
labor, including general chores around their employer’s 
home and taking the baby out for an airing. These boys 
lacked the training of the high schools in the very years 
in which they needed it the most. They also lacked the 
direct and exact teaching now given to our boys in the 
commercial and technical even our grammar 
schools give instructions in manual training. It is safe 
to say that a boy from one of our trade schools is of 
more value eventually and can advance more quickly, 
especially in the mechanical trades, than could the 
apprentice of former years. 

Very often the knowledge obtained by the apprentice 
was of the rule-of-thumb kind. This is often shown by 
the hard work he makes of it, when there is a special 
screw to cut or a taper to turn. The trained trade school 
boy not only knows how to get the correct results, but 
understands and can reason out the method. As a rule, 
these boys are at first jeered at by their fellow-workmen, 
especially by the old hands, and it is not to be wondered 
at if they find the old methods slow and of the cut-and-try 
kind. Many of the old hands had to pick up their trade 
by keeping their eyes and ears wide open and very 
often heard or saw only in part, so that when confronted 
by a new problem they are not sure of themselves and 
lose time by their indecision. It was these 
conditions, partly, that the time-study work and efficiency 
methods were adopted some few years ago in many large 
plants. 

Our trade schools teach not only a particular trade, 
but its allied trades; for example, together with pattern 
making, instruction in foundry practice, machine shop 
and shop mathematics, all of which it is necessary that 
a good pattern maker should understand. To learn all 
this by the old apprenticeship methods would take years. 
Our schools, when run by a good, wideawake teaching 
staff, enable the boy to learn all this, and learn it more 
thoroughly, before he even applies for his first job. 

This of course does not apply to the apprentice who is 
given classroom instruction along with his practical work. 
But this method is expensive, consequently the concerns 
that follow it are as yet few compared with the many 
others in which numbers of boys are starting out each 
year. It is therefore left for the boy to stand the expense 


schools: 


because of 


of his own schooling, and those that do so should be 
recompensed for it when starting in to work 
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While this latter form of apprenticeship is far in ad- 
vance of the old-time system, the apprentice must not 
be content to stop his schooling with this alone, as the 
instruction thus given is often limited to a particular 
branch of the trade, is not of an all-round nature, and 
lacks that completeness which enables the young man to 
further teach himself. 

It is true that not 
apprentices as of old, and in consequence of this a boy 
is handicapped in learning a trade and does not become 
a thorough mechanic. His fellow-workmen are not free 
in giving information and guard everything as a trick 
of the trade. A great many of these tricks are simply 
the details of the trade that require headwork and which 
are readily understood by any high school boy with the 
average training in mathematics, geometry, ete. 

I have known of cases where trade school boys, while 
reasoning out and making short cuts, have been watched 


also many trades do encourage 


with jealous eyes by their foreman, who endeavored to 
learn from them what his own inefficient apprenticeship 
had failed to teach him. 
valuable and consequently worthy of higher wages than 
were the hovs of the old standard ? 


Are not these boys more 


Their education has 
been costly to them, while their employer immediately 
receives the benefit of it, whereas he formerly had to wait 
until the apprentice had very nearly finished his time. 
I am strongly in favor of systematic training for young 
men desiring to become expert mechanics. 
Thousands of dollars are spent annually in training 
young men for the professions; and it is for this reason 
that our dentists, wanted in foreign 
countries because of their superiority over poorly trained 


for imstance, are 
home talents. On the other hand we want their mechanics, 
hecause they are well trained. 

From considerations such as those T have given, I can- 
not altogether agree with what Mr. Brophy says in the 
article referred to at this letter, 
while T agree that, as he says, times and conditions have 
changed, I think it a trifle unjust to attribute these 
changes to a falling off in the caliber of the young man 
of today. M. T. Scuumn, 

Boston, Mass, 


the beginning of for, 


cand 
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Standard Size Holes--Why ? 


In order to settle the question of whether it is bette 
to produce standard size holes and vary the shafts to 
meet the requirements of the various fits, or to vary the 
hole size for the fit and keep the shaft standard, it is 
to consider the conditions which work 
The question 
broached in an editorial, Vol. 44, page 1137. 

If shafts (the entering parts) are taken as standard, 
what are the conditions of production and what tools and 
The shafts 
standard gages of the pattern, ani 
their production to fine limits would be a simple matter 


necessary under 


would be produced in each case. Was 


gages are required ? would be turned on 


ground to “snap” 
The size of the 
holes must then be varied to give the required fits; and to 


with standard machines and equipment. 


produce these an internal grinder, or boring bars anid 
reamers, would be used. The tools required for this would 
be: Reamers for force, push and running fits (two or 
three of the latter if two or three classes of running fits 
are required) and plug gages for each of these sizes. 

If the standard hole is taken as the base, one reamer 
and one gage only are required for each standard size o| 
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hole, and a number of gages are required for the differing 
shaft diameters. 

Now what are the advantages or disadvantages of each 
<vstem ? 

In the first case a large stock of reamers must be car- 
ried with a large initial outlay and high cost of upkeep, 
but worn reamers for the running-lit holes could be ground 
and used for the push and force-fit sizes so that they 
would have a long life. It would be necessary for manu- 
facturers of reamers to increase the size of their reamers 
to make them over standard, and also for them to make 
and stock three or four sizes for each standard dimension. 
A large number of gages would be required, but these 
would be of the plain cylindrical tvpe, easily produced 
hut not easily made adjustable for wear: although these, 
like the reamers, could be reduced for other sizes. 

The shafts for this system could be easily produced 
with standard equipment, and only one gage for each 
standard size would be required. 

In the second Case only a small stock of reamers Is 


carried, although as the same number of holes are required , 


the reamers are subject to more wear and the upkeep 
would be about the the first case. It is 
probable that the life of the reamer for this system would 
not be so long as for the other svstem, but a solid reamer 


same as for 


can usually be “peened” and reground a few times and 
can then be reduced to the next standard size when badly 
worn. When finally “out of commission” it can be an- 
nealed and the steel used for a vet smaller size, while if 
the reamer is adjustable it would last quite a long time. 
Only one gage is nec ‘ssary for each standard hole, but 
lor the shafts, which are produced under the same con- 


ditions as in the other case, a number of gages are re- 
quired. These can easily be made adjustable or with 


removable gage points which can quickly and cheaply be 

replaced. 

seems to be 
is better to 
grind each 


Considering the two cases together, it 
really a question of reamers: and whether it 
have a large initial outlay and be 
reamer three or four times before starting to 
that is, from the running-fit 


size 


able to 
“neen” (set 
reduce it size to the 


up) 
or to buy about one quarter the number 


force-fit 
if reamers and peen before each grinding. 

From this point of view the advantage appears to be 
ith the standard hole, especially as in a modern manufac- 
iring plant the work is not usually such as to require the 

frequent use of force, push and running fits for the over- 
standard size. A reamer, say | in. in diameter, when worn 
too small for the running fit may never be required again, 
as a l-in, push or force fit may not be used. In such a 
case the reamer upkeep cost would not be reduced. 

The two cases given in support of standard size shafts 
in the editorial on page 1137, Vol. 44, would hardly stand 
when fully considered, for the expense of producing holes 
i! varying diameter would be exactly the same as for 
standard The 
limits the same as the latter, and the operations of line 


holes. former would have to be made to 


reaming, scraping and fitting would be just as necessary. 
The line reaming on assembly may just as well produce 
standard holes as holes a few theusandths over standard 
if the same limits are used. 

Again, is it always the case that the driving fit part 


on a shaft is at the leading end when assembling? If the 


shaft was made standard, it is quite possible that In a 
number of cases the shaft would have to be forced for the 
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Whole of its length through the smaller size hole, or caps 
he fitting to the bearing, although in both this case and 
a number of others where caps are at present fitted, the 
design is at fault and not the system. 


Nottingham, England. ALBERT F. GUYLER. 


Hiow Far Can Supervision 
Replace SKill? 


Though all the articles written lately, with the pur- 
pose of giving reasons for the (lisappearance of the good 
mechanic, contain some truth, still [am of the opinion 
that the main reason is stated in the editorial on page 
55, “How Far Can Supervision Replace Skill?” Not 
only the indicated New England shop, but also hundreds 
of other manufacturing concerns have been earnestly en- 
deavoring for the last decade to replace high priced 
labor with a combination of higher and poorer paid labor 
and have done so to their own financial advantage. 1] 
know of a medium-sized shop where there seem to be 
more bosses than workers. The owner has within three 
years replaced half a dozen good tool makers and a score 
of all-round machinists hy one boss tool maker, a drafts- 
The 


lathe hands so long as their services are required for tool 


man, a squad of lathe hands and several girls. 


work act as tool makers under supervision of the fore- 
man and draftsman. Otherwise they do odd jobs on 
their lathes, machines or supervise a squad of girls, who 
are really efficient at the price, six dollars a week. The 
mistakes made worry the life out of the supervising me- 
chanics, and the advantage of methods, to the 
community as a whole, is doubtful, but only compari- 
sons of payroll and actual output concern the mannu- 
facturer and they are of such a nature that his verdict 
cannot but not wanted. 

[t is the old self-adjusting question of supply and de- 
mand, and but for the extraordinary conditions caused 
hy the War, 
mechanics would have been unnoticed, 


Brooklyn, N.Y. 


such 


be: Good mechanics are 


European the growing searcity of good 


JAN SPAANDER. 


cd 
“ 


The Problem of Hiring Men 


With reference to the editorial on page 213, 
the hiring of employees, I had an interesting experience 
in the office of a manufacturer a I ap- 
A clerk asked me innumerable ques- 


discussing 
few months ago. 
plied for a position. 
tions about my life history and, after taking my pedigree, 
I told him that I 
Ile looked puzzled 


desired to know what IT could do. Was 
an automatic screw-machine operator, 
for a while and finally asked his assistant whether he hap- 
pened to see one of those machines ly ing around any where. 
Then he went on with his interrogations. When L told 
him that I was incredulous and 


told me that there was ho use in trving to get work there. 


received 406. per hr. he 

When I saw that there was no chance of obtaining em- 
ployment in this place, [ asked for my application blank, 
The clerk replied that he was not permitted to return the 
blanks after they were filled out, as he had to file them. 
| think this employment department is trving to qualify 
as Uncle Sam’s official census taker. 

The clerk did not seem to know anything about the 


work done in the place, the kinds of machinery used, 
the waves for different trades or the kind of help needed, 
Brooklvwn, N.Y. S. WETZLER. 
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A Factory Inspector’s Vital 
Admission 


An excellently designed, uptodate power plant had been 
lt supplied current for power 
One day a 


-running for about a year. 
and lighting for a manufacturing building. 
factory inspector came in and ordered a rubber mat for 
the floor in front of the switchboard. The current used 
was direct and the switchboard voltage 240. 

The chief engineer that this 
entirely unnecessary and made a protest to the superior of 


believed expense Was 
the inspector. Thereupon the inspector’s chief sent him 
back to the power station to look it over again. The chief 
engineer told him that so far as he could see, conditions 
in front of the board were safe and would not be improved 
in the slightest degree by adding an expensive rubber mat. 
The inspector at first said that if the floor was wet there 
might be a chance of danger. The chief engineer at once 
had a pail of water thrown upon the floor, and then 
standing on the wet spot took hold of the positive side of 
one of the switchboard’s main switches. 

The inspector was then asked again what were the 
possible points of danger without the mat. Finally, after 


dowt know: | am no elec- 


heing cornered, he said, “I 
trician. But | 
make good with my boss.” 


This Is the Spec tacle: A hah who admits he is no elee- 


have ordered this mat, and now L must 


trician is attempting to prescribe safeguards for electrical 
apparatus. It appears that we should have factory inspec- 
tors selected after the most careful examinations—perhaps 
as rigorous a one as that given to stationary engineers. 


Fatigue as am Important Cause 
of Occupational Disease 

Industrial fatigue has had considerable study. Meth- 
ods for its tried, 
adopted or abandoned, as the observed results seemed to 
It is probable that the average machine-shop 
should view this 
but there is good reason for saving that fatigue- 


prevention have been devised, and 


warrant. 
executive. does not know just how he 
matter: 
producing conditions cannot be ignored in any plant with- 
affecting the well-being of the 


out seriously working 


force. 

Medical testimony is to the effect that “Undue fatigue 
is one of the most common causes of occupational dis 
ability. It lowers the vitality of the individual and there 
hy increases his susceptibility to the hazard of his occu- 
pation and to disease in veneral.”’ Bevond its increase 
of the occupational hazard, it also has an aspect of direct 
lengthens the time re 


practical importance. Fatigue 


quired to perform a given amount of work. It increases 
the liability to errors. It is a cause of accidents. 

J. A. Watkins, passed assistant surgeon, United States 
Public Health Service, has recently written a technical 
paper on “Health Conservation at Steel Mills.” In dis- 
cussing the subject of fatigue in industry, he states that 
considered when study is 


details should be 


verisin 


being made of any particular occupation. He lists the 
following items: 
“Does the work involve fixed mental attention. alert 


ness, or fixation of vision? 

“Ts the amount of physical exertion required great 
small ? 

“Is the work rapidly or leisurely performed ? 

“Are the movements simple or complicated ? 

“Are they performed over and over again, or are they 
varied so as to break the MOnotTOnY \y 

“Is the operative subjected to any or all of the fol 
lowing High 
humidity, noise, vibration, insufficient illumination, ex 


conditions: temperatures, high relative 


cessively bright or harmful industrial light. or vitiated, 


fume-laden, or dust-laden air” 


“Has the emplovee the proper teilet) and washing 
facilities ? 

“Has he an abundance of eood drinking water at hand ? 

“Is he given definite, regular. and suflicient intervals 


in which to rest and eat?” 
these 
them 


Many of the undesirable conditions indicated by 


questions may prevail in machine shops. To 


might very properly be added other queries dealing with 


the mental harassment to which employees may be sub 


produce il vreater devree at 


that 


jected, and which 
than those 
sical well-being. 


briat\ 
1 


fatigue conditions merely concern phy 


The Glonor of Long Service 


The impression that recent comment and discussion 


on the Jength of service in machine shops must have 


made on many readers is that the duration of the averag 


job is pretty short. Statistics have been presented sey 


eral times over, quoting cause alter case where Hs Wats 


or more workmen were hired during a vear as were in 


the shop at the year’s end. The purpose of all this dis 


call 


spots in shop management and to emphasize the expense 


cussion has been to attention to one of the weak 


force. Tt is esti 


lost 


of constantly changing the working 
that 


industries through 


mated millions of dollars are each vear in 


\merican the shifting of emplovees, 


With the memory of all these comments fresh in ow 
minds, it is relieving to turn to some of the facts in 
the article in this issue, “Old-Time Tools and Mechanics 
in a New England Shop—I1,” and to the first install- 
ment, which appeared in last week’s issue. [In addition 


lk ck =( ribineg Some of the old machines ana methods 7h 


production that are still in use in one of the oldest pump 


making shops of this country, a part of the article in 
this issue is devoted to the personality of some of the 
workmen. Seven have remarkable records of service. In 


these are: Hb. 44. 46, 50. 50, 50, 50. 


years The total 
iS Dede vears Tor seven men, or an average ol, say, wl, 
curs each, 

In the article are portraits of some of these men, slo 


scenes where thes work ene 


Ine them amid the familiar 


dav and 


alongsice Tie machines and tools Tyron whit 
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they are engaged. The American Machinist is glad to 
present these, because of the belief that there is real honer 
in long service. 

One conclusion that may perhaps be drawn from these 
records is that machine-shop work is not necessarily 
harmful to health. One of the men mentioned served his 
apprenticeship in the shop where he is now employed and 
has lost only four weeks all told in a working life of 
over 50 years. Quoting: “He has never taken a vacation, 
and has never been absent from the plant, other than for 
the four weeks mentioned, except for parts of a day or 
once in a great while, waiting for castings or other mate- 
rial to come to his department for finishing. His only 
period of lay-off, the four weeks mentioned, should be 
explained as having been due to a lame knee (not a shop 
injury) requiring confinement in the hospital.” 

Considering the lives of these seven men—there are 
many others in the country whose records equal theirs— 
and putting their long terms of service over against the 
statistics of the rapid movement and change among work- 
ingmen today, a query that comes into one’s mind is, 
Have any of the changes in business and in working and 
living conditions influenced the length of employment ? 
Do the increased speed of modern life and the increasing 
rate of business acceleration have anything to do with 
the length of time that a man is willing to work at 
one job? And another question, Are there young men 
who are entering machine shops today who 50 years hence 
will be working in the same place, with an unbroken 
record of faithful service ? 


FS} 


Elect Engineers to Congress 


In the current Naval Appropriation Act appears an 
innovation with respect to the method of paying for new 
ship construction. Heretofore, all new ships have been 
built by contract, at stipulated prices, arrived at after 
competition among shipbuilders. The new act provides 
that the Secretary of the Navy may contract for the con- 
struction of the new battle cruisers “upon the basis of 
actual cost, plus a reasonable profit to be determined by 
him.” 

What an opportunity it would have been for an engi- 
neer, as member of Congress, to pick to. pieces that provi- 
sion in debate ! 

How shall the Take the 
two first elements of cost—direct labor-and direct mate- 
How is the Government to know what labor is 
Obviously, representatives 


“actual cost” be determined ? 


rial, 
expended ? 
present in large number and attend to the timekeeping, 
For some kind of material 
the conditions 


unless its are 
it will be impossible to know. 
it would not be difficult, but 
would be as for direct labor. 

It would ' define the 
direct labor and direct material. There is no uniformity 
in practice, particularly among shipyards, nor even in any 


for others 


also become necessary to terms 


They may charge supervision directly in some 
Not uncommonly, big jobs 


one yard. 
cases, indirectly in others. 
are charged with their own supervision and have to bear 
also a pro rata share of the supervision of small jobs. 
Some tools are charged directly some times, indirectly at 
others. 
bolting the plates and shapes together preparatory to 
riveting—are charged directly or indirectly, according to 


Some materials—such as service bolts, used in 


local practice or individual preference. 


MACHINIST Vol. 45, No. 14 


The problem of direct charges is simple, in comparison 
with that of indirect charges. Not only is it difficult to 
determine overhead charges, it is more difficult yet to dis- 
pose of them. The determination of the amounts of some 
of the elements of overhead, such as the coal bill, presents 
no great problem; but as to allowances for depreciation, 
interest on investment, transportation, etc., complete 
agreement among authorities is not yet reached, and the 
shipyards have no uniformity of practice. And how about 
general administration expense ? 

When it has become necessary to make a change in one 
of the contracts, as heretofore made, an adjustment of 
price has always been necessary; and almost invariably 
there has been a dispute between the Government and the 
contractor as to the amount of the adjustment, the dispute 
arising because of the lack of knowledge of the facts in- 
volved. The amounts in question are usually not great; 
but the amount involved in the construction of a battle 
cruiser is very great indeed—$16,500,000 for each ship. 

Another point is involved: If Uncle Sam is paying the 
bills, will the shipbuilder watch costs as closely as he 
does now? Will he be as alert to take advantage of the 
market as he now is? 

It is true that some big engineering works, such as 
bridge and railroad and building construction, are han- 
dled in this cost-plus-percentage method with comparative 
satisfaction both to contractor and to customer; but the 
surrounding conditions are widely different from those 
attendant upon the construction of a ship for a customer 
in a plant where a number of other ships for other cus- 
tomers are being built at the same time. 

This is one matter of legislation in which engineer- 
legislators could have done some good work. Every ses- 
sion of Congress is faced by many such matters. An 
engineer has been described as one who can do for a dol- 
lar what anybody else could do for a dollar and a half. 

Why not let them help make laws ? 


& 


Production Versus Time Cards 

A shop exists to turn out product. As a detail of its 
operation a record is kept of the time worked by the 
employees and the time required to do certain things. 
But like everything else in the plant, the work of time- 
keeping is secondary to the work of production. 

To emphasize this point and to show that the informa- 
tion collected in connection with timekeeping has a vital 
importance in planning and controlling production, H. 
l.. Gantt is beginning to drop the term “time card” and use 
instead “production card.” The type of card that he calls 
a production card was shown in last week’s issue, page 537. 

It is likely that this name will stick. It is probable 
that, as time goes on, more and more of the cards that 
record the man’s name and number, the operation, the 
time allowances, ete., will be called production cards. 

This is one of those small but important changes that 
help us to realize from a name what the thing really is 
and what it is intended to do. In this respect it is like the 
admirable change of terms-from “nonproductive labor” 
to “indirect labor.” How many men have been under- 
estimated in the past and considered a drag rather than 
help upon the manufacturing organization, simply 
So we are 


because they were classed as nonproductive ? 
prepared to welcome with appreciation the newcomer, pro- 
duction card, and nod our good-byes to an old friend ot 
many years’ acquaintance, the time card. 
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Shop Equipment News 








Special Lathe with Thread- 
Milling, Attachment 

The illustration represents the latest development by 
the Gisholt Machine Co., Madison, Wis., of a special 
machine for taking the finish-boring and facing cuts and 
also milling the threads in the base or nose end of shells. 
This machine can be adapted for cutting either right- 
or left-hand threads, either external internal, U.S. 
Standard or metric. 

This machine has been brought out so that the bor- 


or 


ing, facing and threading operations can be done without 
transferring the shell from one machine to another, thus 
saving time of rechucking and thereby assuring accur- 
ate threads. This machine is of simplified design and 
heavily proportioned. The collet chuck is supported at 
its outer end by a heavy steadyrest and is driven direct 
from a spiral pinion on the back-gear shaft engaging with 
a spiral gear secured to the collet-chuck flange, which 
in turn is secured to the ends of the spindle nose. The 
spindle has large bearings provided with bronze bushings, 
and the end thrust of the spindle is taken by a ball bear- 
ing against the rear housing. The drive from motor to 
back-gear shaft is through a silent chain. 

Special back gearing through worm and wormwheel is 
provided for reducing the speed of the spindle to the 
proper speed for milling the thread at one revolution of 
the spindle. Either the slow speed for milling or the 
regular speed for boring and turning can be instantly 
obtained by shifting the headstock lever. Change gears 
are furnished, so that the relative speed between the 


\ 
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quired for the screw-cutting operation. The power feed 
for the boring operation is through rack and pinion in 
the apron mechanism, and interlocking mechanism pre- 
vents the engagement of the rack feed and the screw- 
cutting feed at the same time. 

The tool post is of cast steel and is mounted on the 
front of the 
slide insures accurate lining up of the too!-post holes 
with the headstock spindle when it desired to 
double-ended boring cutters, 

The thread-milling attachment is mounted on the reat 
of the cross-slide and is provided with radial adjustment 


cross-slide. The index pin on the CTOSS- 


tse 


is 


for aligning the spindle of the thread-milling attach- 
ment with the lathe spindle. The thread-milling spindle 
is mounted in adjustable bronze taper bearings and has 
thrust washers and adjusting collar for preventing back 
lash of the spindle. The spindle is driven by worm and 
wormwheel and spiral gears from a small motor mounted 
directly on the cross-slide. The spindle is fitted with 
an arbor fora hob. The front end of the crossfeed screw 
has an adjustable cam for the 
hob to the correct depth of thread before the main spin- 


accurately feeding in 
dle begins to revolve, 

This machine is made in a larger size for shells up to 
16 in. in diameter. 


Dustless Disk Grinder 


The motor-driven disk erinder shown Was designed to 
he especially adapted for wood and metal pattern work, 
vrinding 


although its application to all classes o1 disk 


will be apparent. The principal feature 











is the self-contained 


dust-removing 


the machine 


Vacuulh 


of 
svstem, which 
collects the dust as soon as formed and 
it the 


through the exhaust pipe mto a sack or 


carries away from machine 


out of a window. This system is made 
possible in the design of the disk and 
The back of the disk is 
the 


banc k 


exhaust guard. 
made in the shape of a fan: and 
cuard, the 
of the disk and the lower portions ol the 
front part of the disk, forms a complete 
exhauster, so that practically no dust is 


which incloses whole 


permitted to accumulate on the work. 
The disk is made of aluminum. It is 
readily removed from the shaft, and 
back of it is a ball thrust hearing to re- 
lieve strain the motor. The 





against 





SPECIAL LATHE WITH THREAD-MILLING 


ATTACHMENT 


table is operated through a cireular rack 


Swing, 25 in., 10-ft. bed; capacity for shells up to 12 in. in diameter; bore |. om bee Oe ; : 
through spindle, 6% in.; four tool-post holes, 2%-in. bore and pinion, by a handwheel. It can bx 

tilted upward to an angle of 20 deg. and 

boring speed and the milling speed can be varied to suit downward to an angle of 45 deg. A graduated 


conditions. 
Three rates of quick-change feeds are provided at the 
headstock end of the machine, and also the usual change 


gears for obtaining various feeds and for threads re- 


gage permits setting the table accurately to any angle, 


— 


and thumbscrews arranged in the guide. hold it in place. 
The table also has a rise and fall of sufficient length to 


permit removing the disks at its lowest point. 
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Angle and centering gages are provided to slide in the 
table slot. f the protractor 
type, is furnished with an adjustment for accurately 


The angle gave, which is of 


vrinding the ends of segments or any other angular face. 
The centering gage is laid out with holes into which small 


























GRINDER 


iy-hp. motor; machine 
weight, 55 Ib 


BENCH DISK 


Disk diameter, 9 in.; table, 44%4x11% in.; 
9 in. square; height, 15 in.; 


DUSTLESS 
base, 


steel centers may be inserted; it Is also arranged with an 
wijusting screw, which makes the gage especially useful in 
evrinding core prints, bosses, ete. 

The machine is of the portable type. It is a recent 
product of the Pioneer Dustless Dise Co... Syracuse, N. Y. 


Shell Boring Head 


The shell boring head shown is of the inserted-blade 
a set is composed of two heads, one for roughing 
the other the 


type 5 


walls and bottom and for finishing same 


surfaces. 
two side-wall cutters 


The 


Kach head contains three blades, 


and one bottoming, or nosing, cutter, side-wall 
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blades are set 180 deg. apart and the nosing blade is 
set halfway between or at right angles to them. As 
will be noted, the rear of the nosing blade overlaps the 
side blades; and in the case of finishing the head all 
are cylindrically ground in place to proper contour, thus 








’ 














SHELL BORING HEAD 
eliminating any possibility of leaving a shoulder in the 
shell at the junction of bottom and side walls. 

The heads were designed to be economical in the use 
of high-speed steel, as a minimum cross-section of blade 
ix employed and they can be lined out and reground a 
the small weight of 
backed up and sup- 


number of times before discarding 
steel that remains. 
ported by the metal of the head. 


Kach blade is 
A wedge ancl screw 
system of clamping is designed to eliminate chattering 
of a blade in service, Provision has been made for the 
unobstructed flow of chips back from the blades and for 
the flooding of the blades with lubricant under pressure 
through a central lead with an inlet at the turret end 
of the head. 

The heads, clamps and screws are casehardened and 
the shanks ground for accurate lit to the turret. Key- 
ways and flats are provided at this end to suit the turret. 
This form of head is a recent product of the Black & 


Decker Manufacturing Co., Baltimore, Md. 


Controlling Fixture for Die- 
Forming Machine 


The illustrations show an attacliment that has recently 
heen developed by the Anderson Die Machine Co., Bridge- 
port, Conn., for use in connection with its die-forming 


machine on work having straight members. 














CONTROLLING FIXTURE 











AND FLEXIBLE SHAFT FOR DIE-FORMING MACHINE 
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The object of this mechanism is to 
make it possible to finish accurately 
the sides of a die or similar work at a 
definite angle with a base or base line. 
For example, suppose a die is intended 
to produce a sheet-metal part the body 
of which may be of any shape, and 
from this main body an arm is to 
extend outward at a definite angle 
relatively to some portion of the main 
hody of the sheet-metal piece. In such 
a case the die is laid out with center 
lines in certain relation to the sides 
of the die block. The body of the die 
is then finished, and with this devecie 
the arm can be finished accurately to 
The flexible shaft 





the angle required, 























shown in the illustration is driven by ile 
means of spiral gears contained in the 

hox on top of the machine table. No screws are necessary 
for securing the gear box to the table, a stem being held 
and driven by the chuck on the machine. 
tion the flexible shaft and gear box are free to swing 
around the table, eliminating the possibility of the shaft 


When in opera- 


kinking. 
e Cod 


Recording Thermometer 


A type of recording thermometer for temperatures as 
high as 800 dee. F., is being manufactured 
by the Brown Instrument Co., Philadelphia, Penn. This 
instrument operates on the principle of the expansion 
A bulb of copper 


or 425 deg. C., 


of gas with a change in temperature. 
containing nitrogen gas under pressure is connected to 
vw recording instrument by a small copper tube protected 
by flexible steel tubing. 

The recording instrument, Fig. 2, has a helical spring, 
somewhat similar to that used in pressure gages, and the 
expansion of the gas in the bulb exerts a pressure that 
is conveyed by the capillary tube to the helix, which ex- 
pands proportionately. This helix, Fig. 1, is directly con 
nected to a recording arm which marks on the record 
chart. 

This type of instrument can be furnished with tubing 
of sufficient length to enable the recording gage to be 
placed at a maximum of 100 ft. distant from the point 














FIG. 1. HELIX AND RECORDING ARM 


RECORDING GAGE 





FIG. 3. INDICATING GAGE 


where the temperature is measured. This permits of its 
application in numerous processes where it is desirable to 
keep a constant record of the temperature on a chart. 

The clock which revolves the chart is mounted directly 
on the front plate on which the chart revolves, which in 
The clips 
that hold the chart in position are mounted on the door, 
<0 that when the latter is swung aside the clips are auto 


sures alignment of the clock and chart plate. 


matically swung away from the chart, permitting its 
easy replacement without interference. A device is fur 
nished which raises the chart pen from the chart aute 
matically when the door is opened and frees the pen 


automatically when the door is closed 
form, Fig. 


dial 


This instrument is made also in 


3, where desired, to indicate the temperature 


indicating 
on a 


instead of recording it on a chart. It is furnished with 
a number of different types of bulbs, either with threaded 
connection for Insertion 1th Das ania pd pes or with lead 
coating to withstand chemicals and acids. 
Portable Electric Drilling 
Machine 

The special claim of the makers—the Black & Decker 

Manufacturing Co., Baltimore, Md.—for the portable 


electric drilling machine shown is the Jow drill breakage 
maintained by an automatic trigger control. 

It will be seen that the control is that of the automat 
pistol, one finger doing the work without in the slightest 




















PORTABLE ELECTRIC DRILLING MACHINE 
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affecting the steadiness of the aim or 
the firmness of the support of the tool. 
The housings are cast from aluminum 
alloy. The gears are cut from solid 
bars of The 
chuck spindle is hardened and ground 
and runs in a bronze bushing, the end 
thrust being taken care of by a ball 
thrust bearing. The motors 
tilated by forced draft, and provision 
lubrication is through 
The commu- 


tator and brushes are readily accessible 


chrome-vanadium steel. 


are ven- 


for bearing 
automatie lubricators. 
hy removing four screws, which enables 
the top cover to be slipped off. The 














cover does not carry the armature-shaft 
bearing. This bearing and brushes are 
carried by an inner spider, which is 
from external 


ovel 
bed, 3% 
double 


Swing 
ters, s-ft 
protected ratio of 
strains tending to bind the bearing. 
This construction the drill to be 


rover is removed for inspection of the brushes and com- 


allows run while the 


mutator. This form of machine is made in several sizes. 


File i lamdle 


The illustration shows a file handle manufactured by 
the Strong-Hold Manufacturing Co., 307 Arch St., Phila- 
delphia, Penn. 

This clever device consists of a handle of wood in the 
It is drilled at the end 


Two saw 


form of the ordinary file handle. 


for the reception of the file tang. slots cross- 





FERRULE 


FILE HANDLE WITH ELASTIC 


ing each other at right angles pass axially through the 
tang hole. The ferrule is in the shape of a_ helical 
spring and is forced on its seat, closing the saw slots. 
When the file tang is driven into the hole, the spring 
vives and the tang is held with an elastic grip. 


BackeGeared Emgime Lathe 


The lathe shown is equipped with double back-gears, 
is provided with a semi-quick-change gear box, and when 
desired a compound rest and a turret tool post are 
furnished. 

The bed and the 
ways are V-shape. The apron is the double-plate type. 
A locking device is provided to preclude the possibility 


of engaging the feed-rod and lead-screw simultaneously. 


is cross-webbed at intervals of 2 ft. 


An apron reverse is provided for all feeds that may be 
operated independently of the reverse screw in the head- 
stock, 

The carriage is provided with a friction feed and the 
cross-feed screw is graduated to read to 0.001 in. 


bed, 21 
% ft.; hole through spindle, 2,, in.; 
ie back-gears, 
Injury or gear feed, 6 to 90 per in.; 


BACK-GEARED ENGINE LATHE 


between cen- 
belt, 4 in.; 
285 r.p.m.; 


in.; distance 
width of driving 
and 3% to 1; spindle speeds, 7 to 
bed, 4,100 Ib. 


in.; swing over carriage, 14 


10 to 1 
weight, 8-ft. 


It will be observed from the illustration that the gen- 
and construction of the machine follow 
conventional lines. The machine is burlt by the Water- 
ville Iron Works, Waterville, Maine. 


eral design 


> 
AireOperated Arbor Press 
To provide a more rapid and less fatiguing arbor-press 
service, the Hannifin Manufacturing Co., Chicago, IIl.. 
has designed and built the pneumatically operated type 


shown. The downward, or pressing, stroke cons/sts of a 




















ATR-OPERATED ARBOR PRESS 

No. 1: Capacity, from base of press to arbor when arbor is 
16 in.; center of arbor to face of body, 5 in.; stroke of 
i bore of cylinder, 6% in.: diameter of arbor, 1% 
in.; power developed, ‘80 lb.; air pressure, 7,900 Ilb.; weight, 
375 Ib. No. 2: Capacity, from base of press to arbor when 
arbor is up, 23 in.; center of arbor to face of body, 8 in.; 
stroke of arbor, 6% in.; bore of cylinder, 8 in 


up, 
arbor, 5 in.; 


steady movement; the upward stroke is a fast return. 

The arbor is provided with a stop collar, which enables 
the setting of the downward stroke to a definite stop, so 
that duplicate operations can be performed semi-auto- 
matically. The press is made in two sizes. 
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The 8-In. Lo-Swing Lathe 


In response to the demand for a machine to handle 
larger work than the original 314-in. Lo-Swing lathe the 


Fitchburg Machine Works, Fitchburg, Mass., have 
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the belt-criven machine is 24 in. in diameter with a 6-in. 
double belt at 500 r.p.m. For electrical drive a 15-hp. 
motor is advised. The shipper rod still runs the whole 
length of the lathe and now controls a double knuckle 
joint clutch in the pulley instead of the countershaft, as 








THE 8-IN. 


brought out a new and much larger size, known as the 


SxS84-in. machine. This swings 10 in. in the clear and 


will actually turn work of this diameter, but as with all 
most of its work will naturally be of a 
the turned Motor-truck 


with their spring seats that must be swung, automobile 


other lathes, 


smaller size in portions. axles, 
crankshafts and projectiles are among the immediate uses 
of the machine. 

The headstock and carriages have been redesigned as 
well as enlarged, the speeds being now controlled by the 
two upper levers on the front of the head, which is much 
more convenient than the arrangement in the smaller size. 
and from 


The spindle speeds are six in number range 


LO-SWING 





LATHE 


hefore. The machine weighs approximately 5,000 tb. and 


occupies a space measuring 1144x151%4 in. 


Quick-Change Engime Lathe 


The illustration represents the latest addition to the 
line of engine lathes built by the Morris Machine Tool 
Co., Cincinnati, Ohio. 

The machine is made with either single or doubk 
back-gear -head and with quick-change or semi-quick 


change feed. 
The apron is of double wall construction with all-steel 


vears. Both the cross and longitudinal feed are oper 








25 to 325 rp.m. The feed mechanism 
in the head is not materially changed, 
nine feeds being provided, ranging from 
0.010 to 0.166 in. per revolution. The 
carriages retain the front bearing fea- 
ture so as to pass the tailstock readily, 
but heavy V-ways replace the flat bear- 
ing, and the carriage is gibbed to the 
hottom on the bed. 
has also been redesigned and is now self- 
contained in every way. The carriage 
feed gears are driven through Oldham 
couplings, which avoid the necessity of 
exact alignment. The the 
carriage is by means of a sliding gear 


The carriage itself 


reverse in 














instead of the right- and left-hand 
worm formerly used. The front spin- 


QUICK-CHANGE ENGINE LATHE ° 


ant * me . 4 . os Swing over hed, 23% in.: swing over carriage, 15% in front-spindle bearing, 
dle bearing is 4x5 4 In. and the reat 3% in. in diameter, 6 in. long; hole through spindle, 2 in.; length of carriage, 33% 
in.; diameter of cone pulley steps in double back-gear, 11%, 12% and 14 in. by 


31¢x5 in., the bearings being of bronze 
with the same adjustment and roller 
thrust as before. The two carriages are 18 in. long and 
are regularly supplied with three tool blocks and four oil, 
or coolant, tubes each, but these can be varied as the work 
demands. There is also an extra oil tube for flooding the 
tail center. The tools used are *4x114 in.:; the pulley on 


4% in. wide; 


weight, 4,500 Ib. 


ated by one lever through expanding ring frictions. The 
headstock has two large drop ribs running its full length. 
The compound rest is clamped by one bolt by means 
of a steel dovetail clamping ring. In general the machin 
follows the lines of other sizes made by the manufacturer. 
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Semi-Universal Milling 
Attachment 
The milling attachment shown is a recent development 
of the Valley City Machine Works, Grand Rapids, Mich., 


and was designed to permit angular cuts with less over- 


hang, resulting in greater rigidity. 

The attachment swings clear under the overarm and 
may be reversed if desired. The hole through the spindle 
is easily accessible when the spindle is in a vertical posi- 














ATTACHMENT 





SEMI-UNIVERSAL MILLING 
tion, this being accomplished by offsetting the spindle 
from the miller spindle proper. The drive is through a 
splined arbor, coarse pitch miter gears, an intermediate 
ball-bearing shaft, and a pair of steel spur gears as final 
spindle drive. The spindle rotates in the same direction 
as the miller spindle and is fitted with a No. 10 taper. 
The attachment is furnished with a clamp base that is 
bored to fit the spindle box and secured with screws to 


the column. 
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Beauty in Machine Design 


One of our friends, an accomplished engineer, remarked 
on looking over a fine new machine tool, “A thing olf 
beauty is a joy forever,” and his remark was sneered at by 
a shop foreman, who boasted himself as “ta practical man, 
first, last and all the time.” An impression prevails 
umong many ignorant mechanics that beauty of form and 
utility cannot go together. That is prejudice resulting 
from ignorance and defective mental training. 

It is not necessary that we should have the intellectual! 
apprehension of the fitness of anything for its use, in order 
that we shall see the sense of harmony and regard the 
object as beautiful. But if in any case we do have the 
perception of fitness, then this: perception must be satis- 
fied, or else the object cannot appear beautiful. 

Machinery, where, as in the case of architecture, man is 
himself the creator, affords admirable illustrations of the 
same truth. Here we are able to see with peculiar distinct- 
ness the necessity for harmony if anything is to appear 
beautiful to us. The illustrations of these truths that may 
be drawn from machinery possess an especial force and 
value, because here all uses lie within our comprehension, 
and the fitness of every part of any machine, and of the 
machine as a whole, for its use, can be determined in an 
unmistakable manner. Every machine has its special use. 
This use was proposed by its 
made all the adaptations of the several parts and of the 


constructor, and he has 
whole of the mechanism to its accomplishment, and the 
degree of success or failure is a matter of certain observa- 
tion to the instructed mechanical engineer, No mechani- 
eal forms or proportions can appear beautiful unless a 
good mechanical Those 
forms and proportions are always the most graceful and 


reason can be given for them. 
elegant that most completely fulfill mechanical require- 
ments. We are able to see at once that the pleasure which 
the builder of a machine can derive from the contempla- 
tion of his work, all the beauty that it can possess in his 
eyes, depends wholly upon his perception of its fitness for 
the use for which it was designed.—Railray and Locomo- 


fire k naimeerind, 


— American Society of Mechanical Engineers 
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Trade Catalogs 


Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 


Boston Branch National Metal Trades Associa- 


‘veeeerneeeseee 





arrived from Petrograd Overfired Furnaces. 


A. L. Buiwitt recently 


Tate-Jones & 


tion. Monthly meeting on first Wednesday of 
each month, Young's Hotel. W. W,. Poole, secre- 


Co., Ine 
; Boston, Mass. 


and will assume charge of the New York office of Pittsburgh, Penn. Circular No. 154. Pp. 8 S4ex tary, 40 Central St., 
the Russian Metal Trading Co. 11 in iMustrated % . Providence Assetiotien of Wiecheniont Mast- 
W. |. Ballentine, until recently general super- Improved Simplex Sine Bar. The Model Tool  jeers. Monthly meeting, fourth Wednesday of 
and Gauge Co., 187 John St., Bridgeport, Conn. each month. J. A. Brooks, secretary, Brown Uni- 


intendent of the Indianapolis works of the Link- 


versity, Providence, R 





Belt Co., has become connected with the Chain Circular Illustrated. 
Belt Co., Milwaukee, Wis., in a similar capacity. Plate and Angle Heating Furnace. Tate-Jones New England Foundrymen’s Association. Reg- 
J. T. Slocomb, president of the J. T. Slocomb & Co., Inc, Pittsburgh, Penn. Circular No. 155. ular meeting, second Wednesday of each month, 
Co., Providence, R. 1, was presented with a lov Pp. 8. 8%4%xil in. Illustrated Exchange Club, Boston, Mass. Fred F. Stockwell, 
ing cup by his employees on the occasion of Lubrication and Casings for Silent Chain 205 Broadway, Cambridgeport, Mass. 
an outing arranged by the employees aud held on — Dpives,—Link-Belt Co., 39th St. and Stewart Ave., Engineers’ Society of Western Pennsylvania. 
Sept. 16 : Chicago, Il. Booklet No. 286 Pp. 8 6x in. Monthly meeting, third Tuesday; section meeting, 
George S. Haley, who has for nine years been — [llustrated first Tuesday. Elmer K. Hiles, secretary, Oliver 
chief draftsman and mechanical engineer = A Model Foundry.—Whiting Foundry Equip- Building, Pittsburgh, Penn. 
- Muctier Mfg. Co., oe oe —_ of the ment Co., Harvey, Hl Booklet Pp. 36 8x11 Rochester Society of Technical Draftsmen. 
2 oe = — ve yA — 1 om in. This covers particularly the equipment neces- Monthly meeting, last Thursday. O, L. Angevine, 
A. \ MacDonald Co, factory at Dubuque, Ta, sary for a grey-iron foundy and contains illus-  Jr., secretary, 857 Genesee St., Rochester, N. Y. 
Sven Winquist. inventor of the S. K. F Dall- trations of some typical installations. Superintendents’ and Foremen’s Club of Cleve- 
bearing, is at present in this country for the land. Monthly meeting, third Saturday. Philip 
expressed purpose of inspecting the new Amer- Frankel. secretary, 310 New England Building, 
ican plant of the S. K. F. company in Hartford. Cleveland, Ohio. 


Mr. Winquist is president of the Swedish company 
and a trustee of the American concern 





Forthcoming Meetings 


Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 








selected as 


Dr. Cary T. Hutchinson has been 
Foun 


the executive secretary of The Engineering 


month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Il. 


dation to represent the engineering professions in National Machine Tool Builders’ Association. ac : " a Pa Mee 
the organization of the National Research Coun- Annual convention, Oct. 24-25, Hotel Astor, New, Philadelphia Foundrymen’s Association. 1 eet 
cll proposed by the National Academy of Sciences. York City Charles E. Hildreth, general man- 285 first Wednesday of each month, Manufac 
Doctor Hutchinson is a well-known electrical con ager, Worcester, Mass turers Club, Philadelphia, Penn. Howard Evins 
sulting engineer, possessed of a scientific as well American Society of Mechanical Engineers. Secretary, Pier 45 North, Philadelphia, Penn 

as an engineering type of mind, and has the en- Annual meeting, Dec. 5-8, Engineering Building, Technical League of America. Regular meet 
dorsement of the National Academy for the work New York City Calvin W. Rice, secretary, 2% ing, second Friday of each month. Oscar 8S 
he is about to undertake West 39th St., New York City. Teale, secretary, 35 Broadway, New York, N. Y 
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Teaching the Manufacture of United 
States Munitions 


By Howarp 





SYNOPSIS—The author emphasizes anew the 
need of organizing and educating the industries of 
the United States. He points out the functions of 
the Naval Consulting Board: To inventory re- 
sources, to train and educate industry and to enlist 
skilled labor. He then indorses the plan of the 
“American Machinist” to present in its pages com- 
prehensive, detailed information on the manufac- 
ture of United States munitions. 





In this issue of the American Machinist is the begin- 
ning of a work fundamental to the practical initiation 
of all our plans for the military defense of this country. 
I refer to the article on page 635, dealing with United 
States munition making and with the projected work 
that is to show the methods and processes of the quan- 
tity manufacture of army and navy materials. 

Our vital need for a textbook dealing with this work 
should require little either by way of explanation or 
comment. Two years’ experience on orders for for- 
eign governments has taught our American manufac- 
turers that the making of materials of modern warfare 
is a new art. It is an art with which we have had little 
or no previous experience and in which our workmen 
are unskilled. 

In England a little over two years ago there were 
three government arsenals. Today more than four 
thousand of England’s leading industrial plants are being 
operated as government factories for the production of 
war materials, and many other thousands of factories 
still under private control are concentrating their en- 
ergies in the same direction. The teaching of the 
munitions-making art to these thousands of manufac- 
turers and to millions of industrial workers has called 
for a work in industrial organization and education such 
as the world has never before seen. 

We have here in the United States vast resources in 
manufacturing and producing equipment, but they are 
unorganized and uneducated for the national service. 
Our observations of the European War have taught us 
that it is upon organized industry that we must base 
any and every plan of military defense, and that in the 
event of trouble with any one of the several first-class 
powers between 80 and 90 per cent. of our industrial 
activity would of necessity be centered upon the making 
of supplies for the Government. 

Our RESOURCES AND THE NEED FOR PREPAREDNESS 

We have had no experience in the kind of warfare 
now being waged abroad, and yet this is exactly the sort 
of thing for which we must prepare, or it is worse than 
useless that we prepare at all. Industrial preparedness 
is strictly in keeping with the natural tendencies and 
abilities of our people. It is the basic and at the same 
time the cheapest form of preparedness. We have already 
the investments in plants, in tools and in machinery, 


*Member, Naval Consulting Board of the United States, 


and Chairman of its Committee on Production, Organization, 
Manufacture 


anl Standardization. 


Kk. Corrin* 


and more important still are our resources in skilled work 
ers, But it is only through the most careful methods of 
organization and education that we may make all these 
resources available to us in time of emergency. 

An uptodate text dealing with munitions work will 
be found indispensable in this educational campaign. We 
have heard much of the difficulties that American manu- 
facturers have experienced in getting out foreign war 
orders. Months of experimentation, argument and delay 
have resulted because of the lack of proper information 
as to the processes and methods involved in the quantity 
production of such materials. Fortunately for us. we 
have not been one of the principals involved in the Euro 
pean struggle, and however costly failure in delivery may 
have been to individual manufacturers, it has not pro- 
duced a national calamity. 

Tue Work or tHe Navat Consuitinea Boarp 

The work of the Naval Consulting Board 
three steps: First, an inventory of the country’s manu- 
facturing and producing resources; second, the training 
and education of these resources for a national service 
both in peace and in war; third, the enlistment of the 
skilled laborers of the country in an industrial reserve 
that shall keep the skilled worker in his place in the 
factory, the mill or the mine and prevent his loss through 
enrollment in the fighting army. It is in the 
step in this program that accurate, complete information 
on munition manufacture will prove invaluable. In the 
event of any future war in this country the munitions in- 
dustry must become our one great national industry. 

The work accomplished by the Committee on Indus- 
trial Preparedness of the Naval Consulting Board will in 
due time be turned over to the newly created governmental 
hody known as the Council of National Defense. It is 
under the auspices of this council that the education and 


involves 


second 


organization of our resources for national emergency serv- 
ice will be carried forward. It is by this body that the 
textbook of munition making will be put into the service 
of the nation, the beginning of which is the series of 
articles commencing in this issue. 

There is no question as to the value of this educational 
campaign to the manufacturer. He will know in ad- 
vance that in the event of war his producing equipment 
will be kept busy at a reasonable profit to himself. He 
will have an intimate knowledge of the work that he will 
be called upon to do in the national service. His skilled 
men will be kept on the job, and suffering through un- 
employment will be reduced to a minimum throughout 
his district. 

Too much credit for this vitally important achieve- 
ment cannot be given to the editor-in-chief of the Amer- 
ican Machinist, and to the corps of efficient workers on 
his staff. To him and io them is due the patriotic in- 
itiative that has given to us, through articles already 
printed, a permanent record of the invaluable experience 
gained by our manufacturers in the filling of foreign 
munition orders, and through the work already well un- 
der way is to give us in like manner a comprehensive 
knowledge of the manufacture of United States munitions. 
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Special Tools for Machining 
Steam-Pump Elements 


By 





SYNOPSIS—On this and the accompanying 
page are shown some of the jigs and fixtures used 
by one of the leading steam-pump builders of the 
country. It will be seen that the tools have several 
interesting features for locating and holding the 
work. This article should be of special interest, as 
this branch of manufacturing does not usually em- 
ploy many special tools, jigs and fixtures. In most 
shops the various holes or surfaces are laid off, 
and the operations are performed to these quide 
lines. In some instances templets are made for 


the 


drilling operations. 





The jigs and fixtures illustrated and described in this 
article have proved valuable for machining certain steam- 
pump elements. It will be observed that time-saving 
features have been introduced in the designs, and the tools 
are economically producing parts of an interchangeable 
character. 

The milling fixture for the fork lever is provided with 
guide arms to assist the operator in setting the part in 
alignment in the fixture at both ends for the operation. 





TOQLS USED IN MACHINING 
FIGS. 2 AND 2-A 

Operation—Milling lever, Fig. 1. The rough lever is placed 

against the angular serrated surfaces of the fixture elements, 


and the adjusting lever swings up to bring the part into 
place The adjusting arms are then moved back, and the 
fixture is ready for the milling operation. 

Surface Machined—Inside of fork, using a T7-in. side mill 


operating at 21 r.p.m. with a feed of 0.3 in. per revolution, 
FIGS. 4 AND 4-A 
Operation—Drilling tappet, Fig. 3. The part, which 
been turned, faced and had the center: hole drilled; is located 
by a fixed pin at one end and a screwed pin at the other. 
Hole Machined—One \-in. drilled. 
FIGS. 6 AND 6-A 
Operation—Milling auxiliary slide valve, Fig. 5. The cast- 
ing is located on a tongue in the fixture and held against a 
fixed jaw by a cam-shaped lever. 


has 





STEAM-PUMP 
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The jig used in drilling the tappet has at the lower 
end a pin that fits into a bored hole in the part. An- 
other pin, which is part of a threaded stud and is oper- 
ated with a knurled head, furnishes the other locating 
medium. As the hole to be drilled is at an angle, the 
base of the tool is placed at an angle to suit these 
requirements. 

The milling fixture used in machining the auxiliary 
slide valve is provided with a tongue to locate the part 
to be machined. The piece is forced and held in position 
with a cam-shaped lever, operated by a handle. 

The milling cutter has shoulders on the shank, which 
fit against a stop plate. By this method the milling 
cutter is brought into the correct location to machine 
the slot in the casting. 

The tool for drilling and reaming the lever has a fixed 
V-block at one end to locate the piece. At the opposite 
end of the jig is a sliding V-block operated by a setscrew. 

After the part has ‘been placed in the fixed V-block, 
the sliding V-block is screwed up, thus locating the part 
in alignment. Setscrews hold the piece securely in the 
jig. A slip bushing is provided so that the hole may be 
drilled before the reaming operation. 





ELEMENTS, WITH WORK SHOWN IN PLACE 


Machined—Depression, using a 1%-in. milling 
cutter operating at 150 r.p.m. The feed is controlled by hand. 
FIGS. 8 AND 8-A 

Operation—Drilling and reaming, Fig. 7. The piece is 
located in a fixed V-block at one end and in a sliding V-block 
at the other end. Setscrews are then tightened on the part to 
hold it securely in the jig. 

Holes Machined—One }j-in. drilled, one j}-in. bored and 
one ™/y-in. drilled after being reamed to % in. 

FIGS. 10 AND 10-A 

Operation—Drilling steam cylinder, Fig. 9. The casting is 
located on plugs at each end, which fit with holes previously 
Setscrews are tightened on the piece to hold it in 


Surface 


bored. 
position. 

Holes Machined—Four jy-in., six 4 -in., two ,-in. and four 
%-in. drilled; two holes for \-in. pipe tap and one hole for 
%-in. pipe tap. 
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Centrifugal Force in the Small Shop 


By Joun H. Van DEVENTER 





SYNOPSIS—The man who runs a shop success- 
fully, be it a large or a small one, must understand 
the laws of human nature. These are often com- 
parable to physical laws, and in this article Dave 
Hope throws a new light on centrifugal force, 
lubrication and some other matters. 





“The red-headed lad at the end of that bench is taking 
a course in physics at the night school,” remarked Dave, 
pointing to a lean, raw-boned, but ambitious looking 
chap, who was engaged in fitting keys. “It may not 
do him any harm,” he continued pessimistically, “but 
I doubt if it will do him any good. If he would spend 
his time studying the laws of human nature instead 
of absorbing natural laws, I might make a foreman out 
of him.” 

“What’s the matter, Dave,” I asked, “don’t you believe 
in educated foremen ?” 

“It depends on the kind of education,” replied Dave. 
“A man that intends to go in for grand opera may benefit 
by studying French and Italian, because he will have to 
wiggle his chin in tune with those languages, but Chinese 
won't help him much in his profession.” 

“You’re looking at it from too narrow an angle,” I 
objected. “Think of the satisfaction that comes from 
the broadening effect of a liberal education.” 

“Not half so satisfying as the effect of a liberal pay 
envelope,” retorted Dave. ‘These shop boys who work 
overtime at night school, or who take a course at home, 
do not do so for the purpose of getting to be cultured, 
but to better their pay. That’s why nine-tenths of the 
correspondence school ads are written around the picture 
of a fat pay envelope. But they don’t always choose 
the right subject—physics won’t do Tom any good, for 
example, as long as he makes his living building 
machines that somebody else has designed. He may 
understand the principles behind them a little better, 
but he won’t build them a bit faster, and they won't 
run any smoother when he gets through with them. Let 
me tell you of my experience with a higher education.” 

“T thought you were one of the old school mechanics, 
Dave,” I interrupted in surprise. “Where did you get 
your higher education ?” 


How Dave Got anp Lost His EpucatTion 


“Hired it,” he replied. “Got it for fifteen dollars per 
week and kept it in the shop just three days. Then 
I got rid of it. Tied a can to my higher education, 
so to speak, and said farewell to it forever. But I had 
to give it the full week’s pay. 

“T sent this higher education of mine out to see why 
it was that Jim Fosdick’s gas engine wouldn’t run his 
mill. It came back and said it had measured the diam- 
eter of the cylinder and the length of the stroke, and 
that according to algebra it would develop 45 hp. at 300 
r.p.m. It said it had also figured the power needed by 
the mill to be 21.5 hp., so that the engine would run 
it after all and somebody must have made a mistake in 
saying it wouldn’t. 


“The next thing I did was to go myself and found 
that somebody had run a wagon over the gasoline feed 
pipe, and one wheel had squashed the place flat so the 
flow was cut off. After this was fixed, away she went. 
My higher education told me, after I expressed my 
opinion of it, that this was no reflection upon it what- 
ever, as it had said in the first place that the engine 
was all right, and so it was—the trouble was in the 
feed pipe, and nothing had been said about investigating 
that. 


DEVELOPING MEMORY AND PARALYZING 
REASONING PoWER 

“No, sir,” continued Dave, “that kind of a higher 
education often seems to develop a man’s memory and 
paralyze his reasoning power. He swallows everything 
that comes along and doesn’t digest anything. 

“The best educated man I ever met was an ex-boss of 
mine, who, so far as I know, had never received a day's 
education after he was nine years old. He retired from 
business several years ago with a million or so that had 
been honestly earned. Although his education was so 
limited, he had developed his reasoning powers to a 
point that made him almost infallible on business and 
mechanical questions. He didn’t attempt to keep his 
scheme of doing this a secret, and it consisted, as he 
said, in thinking about what he was doing. He said 
that most people believe that they think, but there isn’t 
one in a thousand who uses more than 1 per cent. of his 
brain power in this line. Like everything else, it is a 
matter of habit. He said that the all-round thinker 
is the man who is prepared for whatever happens, and 
that some men get to think quite efficiently in a limited 
field, but are unable to do any real thinking about any- 
thing outside of that field. Something like the celebrated 
mathematician who was short-changed for years at a 
certain restaurant and didn’t know it until a friend 
pointed it out. 

“T see examples of this in the shop every day,” con- 
tinued Dave. “Even the best men depend on experience 
and training and not on reasoning power. As long 
as the course of work comes within their, experience 
they do well; but let some new condition appear and 
they are up in the air. Some Way, perhaps, the public 
schools will teach reasoning power and observation, and 
cut out some of the general information filling that is 
crammed into the youngsters’ skulls. 

“If Tom is really bent on advancing himself in the 
shop, I could give him some advice on what to study 
after hours. You might call it the study of physics— 
the physics of human nature. He would have to study 
the laws of friction, lubrication, inertia, centrifugal 
force, stresses and strains, and the like, but as applied 
to human beings instead of to iron and steel and 
machines. 

“Take the subject of friction. This is always present 
when a number of human beings get together, and the 
man who has the job of directing their efforts must 
reduce it to a minimum if he wants to avoid overheating. 
Friction will put a machine to the bad quicker than any- 
thing else that I know of, and in the shop it will spoil 
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a gang in double quick time. The way to remedy it 
is by proper lubrication, and this is applied to men a 
good deal as it is applied to machines except that instead 
of coming from the spout of an oil can it comes occasion- 
ally through the pay envelope, or in more cases through 
appreciation, tact and understanding. When you find 
a shop with one department that works smoothly and 
another one in which it takes main strength and per- 
severance to get out last week’s work next week, you can 
be fairly sure that the boss of the first department is 
an expert on lubrication and that the man in charge 
of the second has let his oil can-run dry! 

“Tom showed me a page in his book the other day 
that told the way to figure the balance of forces. For 
instance, if you have a force of 10 |b. shoving in one 
direction and one of 8 Ib. in the opposite direction, the 
net result is a force of 2 lb. in the first direction. 1 
have to balance forces in the shop every day, although 
I don’t do it on paper. When two fellows are working 
at cross-purposes you must separate them if you want 
the net result to be greater than the difference in their 
efforts. Sometimes you have to combine forces just as 
I did last week in the case of John Ribault and Hans 
Schmidt. Just at present, as you know, there is a little 
difference of opinion between these two nationalities, 
and it is reflected back in its effect on human nature, 
even on this side of the water. I had a job consisting 
of a hundred pieces in which the milling and the drill- 
ing work was well balanced, so I put John on the milling 
and Hans on the drilling. John tried to swamp Hans, 


4 
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and Hans on the other hand did his best to keep ‘way 
ahead, so he could holler for more work. The result 
Was quite as satisfactory to me as the successful working 
out of a problem in physics would be to Tom. Forces, 
both of them opposite to start with, were made to shove 
in the same direction toward a big output. 

“When it comes to inertia, which is something else 
that Tom’s book deals with, there are a lot of truths 
that apply to men as well as to lifeless objects at rest 
or traveling through space. Human inertia is what 
makes it so hard to speed up an old shop and compara- 
tively easy to keep it up to speed after it is once there. 
It makes it almost impossible for a man to see twelve 
pieces as a day’s work when he has been used to six. 
Some human beings have more inertia than others, but 
these are the very ones that will have the effect of fly- 
wheels after. you get them the rate. 
A man who will switch tracks too easily is likely to jump 
the rails at the wreck the train. 
Fellows with a little inertia to them seem to have the 
greatest amount of ‘stored energy’ as the book calls 


turning at proper 


wrohg place and 


it, when they once get going, and once going are most 
likely to meet scheduled time. 

“Centrifugal the 
Dave. “When you keep things going ‘round at a good 
rate, each man has a tendency to fly off at a tangent, 
and it is the boss’ job to hold them together. And you 
can’t do it by means of a formula with a square root sign 
It takes more than algebra to 


force is big problem,” concluded 


over a couple of letters. 
do that!” 


Cast-Iron Drop-l orge Dies 





SY NOPSIS—Cast-iron drop-forge dies have been 
regarded chiefly as expedients where the work to be 
done has been unimportant as to quantity and qual- 
ity. This article describes the method of making 
drop-forge dies which has proved successful on a 
large variety of shoe machine forgings. 





In the early part of 1911 a pair of cast-iron drop-forge 
dies was made in the Beverly factory of the United Shoe 
Machinery Co. Differing from experiments made with 
similar dies by various other parties, this pair of dies gave 
evidences of success. But before taking up the details, it 
might be well to explain the circumstances that led up to 
the trial of cast-iron drop-forge dies, and their subsequent 
adoption. 

The experimental department of this factory, being 
constantly engaged in devising new machines and improv- 
ing those already in use, has a large demand for new parts, 
many of which are forgings. Formerly, these forgings 
were made by a blacksmith, who, though using his best 
skill and taking plenty of time, was unable to produce a 
satisfactory forging for the simple reason that the irregu- 
larity of most of the required pieces made hand-forging 


to any close dimensions almost impossible. As a result of 


this condition of affairs, it was a long and expensive opera- 
tion to machine the rough hand-forgings to the proper 
size, and one that was detrimental to the department, 





BRADEN 


inasmuch as time was often an important factor in the 
work. 

The old method of hand-forging was set aside as giving 
too unsatisfactory results, leaving one other alternative 
drop-forging. Surely, steel dies could not be considered, 
as the time necessary to make them was prohibitive, not 
to mention the cost. Cast-iron drop-forge dies were sug- 
gested, bringing forth of course the statement that they 
had been tried many times without avail. Besides, the 
time taken was just as much as the time consumed in 
the making of steel dies and therefore the expense was 
the cost of the stock. 
the impression 


equal except for the difference in 
But by discarding the idea of “sinking’ 
in the iron blocks and in its place using the plan of casting 
them, at the same time incorporating a mixture of tron, 
known in this foundry as cam-metal, a pair of dies was 
produced that more than satisfied all expectations. The 
achieved with this the 
solution for the experimental department problem, and, as 


> 


success pair of dies disclosed 
over two hundred forgings were made from these dies, it 
also brought forth another question—Why could not cast- 
iron dies be used in regular forging work ? 

Of the thought making cast-iron to 
replace steel dies opens up a field of vreat possibilities and 
is therefore worthy of a thorough test. Not only is there 
an opportunity to effect a large saving in the cost of new 
dies, but on orders of between five and ten thousand 
pieces it is invariably necessary to repair the steel dies and 


course of dies 
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FIGS. 1 TO 12 


Fig. 1—Parts of the adjustable casting frame Fig 
with plaster of paris Fig. 4—Cutting 
Leveling top surface of cast Fig. 7—Fitting to cast-iron 
Finished plaster cast Fig. 10—Loose pieces for casting 
block. Fig. 12 


the shank 
Ready to make the dry sand core 


EQUIPMENT AND METHOD USED FOR MAKING CAST-IRON DROP-FORGE DIES 


2—Casting frame with piece: ready to pour. 
down to the parting line Fig. 5—Master 
backing plate Fig. 8 


plate 


-Testing depth of impression 
and base block Fig 


Fig. 3—Pourinege 


Fig. 6 
Fig. 9 


fitted to base 
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often to plane off the old impressions and “sink” new 
ones, an operation that is costly and one that holds up 
forging work until such time as the dies can be put into 
commission. Another common requirement is the chang- 
ing over of steel dies to agree with a change in the design 
of the.forging, an operation that is nearly as expensive as 
making new dies. 

The method of making cast-iron dies, as used for the 
first month or two, was simple ; but so many improvements 
have been made that at the present time the process seems 
to have been. perfected to the highest point. The patterns 
for casting form the bulk of the work in die making, and 
it isto these I refer when speaking of the process of 
making. The original patterns consisted of two sections 
—a pattern containing the impressions of the forging and 
a pattern for the remaining part of the die block. The 
former was simply a rectangular wooden frame, of certain 
dimensions—we use eight different sizes of die blocks— 
which held a plaster impression of the forging. The 
molding of these impressions was a very simple operation. 
For instance, a frame of suitable size for the piece was 
placed flat on a surfacé plate. Then by means of a small 
strip of wood tacked temporarily to opposite sides of the 
frame, the wood model of the forging was held in the 
proper position—this model being made to shrink dimen- 
sions, allowing the required draft. Plaster of paris was 
then poured into the frame until the parting line of the 
model was covered. The surface of the “cast” was 
smoothed up, and the “flash” cut out. The breakdown, 
sprue, anvil and cutoff were next chiseled out of the frame 
and plaster. This gave a correct molding-impression 
pattern for the upper or lower die. 


WorkK 


The pattern for the block obtained 
by securing the impression pattern to a block, 
which was nothing more than a closed box of cor- 
responding dimensions. The great difficulty with 
the castings obtained from these patterns was that 
the tongue or shank had to be planed out of the solid 
block, with allowance of course for the draft, and then 


To decrease 


REDUCING MACHINE 


whole die was 


wooden 


it was necessary to mill out the dowel holes. 
the amount of machine work the die-block pattern was 
changed so that a shank, without draft or dowel holes, 
could be cast on the block. This step resulted in a big 
saving, but was not in use for long, because a pattern was 
soon originated that made it possible to cast the die block 
and the shank with both draft and dowel holes, thus doing 
away with al! machine work. To accomplish this the 
pattern for the shank was made in three parts—a wide 
rectangular centerpiece and two smaller strips, on each 
of which were cut the draft and dowel holes. These small 
pieces were held to the centerpiece by two pins running 
through each small piece into the middle one. Hence, 
when in molding the pattern was ready to be drawn from 
the sand, these pins were removed and the main part of 
the tongue drawn, making it possible to draw the small 
strips. This could not be done otherwise on account of 
the draft. 

Although the wood frames of the impression patterns 
were well shellacked, they soon absorbed the water from 
the plate with the effect that the wood warped, thus spoil- 
ing the correctness of the pattern. This trouble was 


overcome by securing a casting of the pattern, and 
using the latter as a model for molding the first die 
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and for filing for future use. This iron pattern—called 
a “master plate”—before being used for molding purposes 
was treated with a specially prepared wax to give it a 
Along 


this same line another improvement was soon made, in 


smooth molding surface and to prevent rusting. 


the shape of providing an aluminum block pattern to 
replacethe old wooden one, thus giving'a completely inde- 
structible die pattern, with the excepuon of the pattern 
for the tongue, which it has not as yet been found neces- 
sary to replace by metal. 


EcoNoMICAL PLAsTeR PATTERNS 


The latest improvement concerning the making of the 
original plaster, patterns is one that is bound to reduc 
the cost of that method considerably, both by lessening the 
actual expense of making patterns and by eliminating 
the need of the cast-iron “master plates.” The old wood 
end plaster pattern made in the wooden frame is aban- 
doned altogether and in its place is substituted a pattern 
entirely of plaster. A special frame, similar in shape t 
the old wooden one, is made of cast iron and is adjustabli 
by means of pegs and dowel holes to any one of the elgh 
standard die sizes. This frame is placed flat om a, surfa 
plate, the wood model of the forging ‘being held in th 
proper position relative to the frame by means of fou 
clamps that bear on the parting line. These clamps at 
about 4 in. long and have a long central slot, one end being 
Thumb-screws hold the clamps 
The patterns 


heveled to a knife-edge. 
rigid on the frame in any desired position. 
for the breakdown, anvil, sprue and cutoff are sawed out 
of wood and placed in their proper positions inside the 


frame. The plaster is then run into the frame and allowed 
to set. When hard, the frame is removed, together with 
the model and patterns, leaving a complete plaster impres- 


this 
All wooden frames 


sion ready for molding. The advantages of new 
improvement. are instantly apparent. 
discarded. 
inasmuch as they had to be accurately and strongly made, 
and it stock of 


wooden frames of all sizes. to be ready for new orders. A 


are These frames were quite an item of cost, 


was necessary, heretofore, to carry a 
great deal of time is also saved in that the breakdowns, 
anvils, sprues and cutoffs can be cast with the impression 
of the forging by simply eutting out the necessary pat- 
terns from waste stock on a band saw. These plaster 
patterns, made with the adjustable frame, may be filed 
away without danger of warping. If they break they can 


be replaced in an hour’s time. 


Care IN MOLDING AND CASTING 

The molding and casting of the dies is not a difficult 
operation, though it requires a certain amount of care 
and should not be hurried if good results are desired. <A 
core is made of the impression pattern to withstand the 
the which 


ordinary sand could not do. 


weight of iron and consequent crumbling, 
The molding flasks used’ are 
in three parts—the “drag,” the 
plaster pattern; the middle part, holding the alummum 
block pattern, and the “cope,” the wood pattern of: the 


Instead of pouring the molten. iron 


containing core and 


tongue or shank. 
through: the top of the shank, 
through the sand and to one side of the mold, thus allow 


a special inlet is made 


ing the iron to run out over the core instead of falling onto 
it. In this way the mold is filled from the bottom up, 
making possible the casting of delicate impressions with 
out fear of breaking the sharp corners. An opening 
through which the iron is stirred is left in the top of the 
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FIGS. 13 TO 22. CAST-IRON DROP-FORGE 
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BY THEM 
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mold, which happens to be in the shank, at the same time 
providing for the shrink of the cooling iron and bringing 
the “slag” to the surface. All that remains to be done 
to prepare the castings for the hammer is to clean out the 
impressions with a brush or file and to stamp them with 
their designating numbers. 

The three important considerations in the die-making 
department of this factory are time, expense and results. 
In many instances all thought of expense is put aside in 
order to turn out certain work before a specified date. 
In other expense is sacrificed to secure certain 
desired results. Cast-iron dies have been tried with the 
idea of reducing the time and expense of die-making to 
n 


cases 


the lowest possible point, at the same time equaling 
quality and number the forgings produced from steel dies. 
The success that has been attained during the long period 
of trial has been pleasing to those directly interested and 
surprising to those who were inclined to discourage the 
idea at the start. 

The maximum time required to turn out cast-iron dies 
ready for the hammer is four days; the average time for 
steel dies is between one and four weeks. On one order 
a pair of cast-iron dies produced five thousand forgings 
equaling the mark of the steel dies for the same part. 


~ 


Developing New 


By A. G. 





SY NOPSIS—Outline of methods used to de velop 
and test a new line of product ina large manufac- 
turing firm where efforts must be constantly made 
to keep up to date. Suggestions are studied from 
every angle, the financial possibilities be ing de- 
cisive. The makeup of the deve lopment conti ittees 
is given in detail and their duties outlined, 





The success of any manufacturing establishment de- 
pends largely upon its ability to keep its product up to 
date to fulfill the latest requirements. The most pro- 
gressive firms make improvements on their product to 
keep ahead of competition, thereby reaping large profits 
before other manufacturers of the same class of goods are 
ready to offer similar articles. To enable a manufacturer 
to carry on the necessary research and missionary work 
to keep up to date, a certain amount of money must be 
expended, ordinarily known as development expense. The 
method employed to carry out these developments depends 
upon both the size and scheme of the organization. In a 
small manufacturing establishment, where one man takes 
the responsibility for carrying on the enterprise, success 
depends to a great extent on his ability to keep his 
product in line with or ahead of competition. The ten- 
dency of manufacturing firms is more and more toward 
large organizations composed of stockholders who elect a 
board of directors and the necessary officers to run’ the 
organization ; these officers are directly responsible for the 
success of the enterprise. It is the object of this article to 
outline how in large organizations of this kind develop- 
ments are carried on to keep abreast with progress. 

Any large organization is divisible into the following 
departments: (1) Executive—president, vice-president. 





*Engineer, Westinghouse Electric and Manufacturing Co. 
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This record will not hold for all iron dies, but in man, 
cases the life of the dies nearly equals the average duration 
of steel dies. Even if cast-iron dies did not produce one- 
third as many forgings as steel dies, the saving in cost 
would be sufficient to continue their use, let alone the time 
saved by not waiting for dies, a condition so often detri- 
mental to efficient factory production. 

Nothing has been said, so far, in reference to trimming 
But it might to that 
trials have proved them to be as successful in their line of 
Excellent 


dies, be interesting know actual 
work as the drop-forge dies are in theirs. 
results have been obtained both in hot and cold trimming 
work ; for instance, one die—ground once—and one punch 


trimmed a thousand forgings through a flash fully jy in. 


thick. 


verted, but even then there was scarcely any comparison 


These dies were cast of white iron and were con- 


of cost between them and steel trimming dies. 

Up to the present all cast-iron drop-forge dies have 
been used in the hammers without a converting process of 
any kind. It is true that a special mixture of iron has 
but from the 
impossible to predict a limit to the success that may be 
attained through toughening the iron through a suitable 
The possibilities are alluring. 


heen used, results already obtained it is 


( onverting yrocess, 


x 


Lines of Product 


PorcKE* 
(2) Financial—treasurer, auditor. (3) Production— 
engineering and manufacturing. (4) Sales. 


Each of these divisions (except 1) can be divided into 
those doing executive work and those engaged in produc- 
tive work. 
decisions are made. 


The executive is always the final judge when 
The executive function is taken care 
of by one man or several men acting together. The gen- 
eral policies of the organization are determined by the 
executive department. . 

The financial department Is closely related to the ex- 
ecutive department and its principal function is to de 
termine the financial soundness of the undertakings. Also, 
by proper accounting, to show the financial history of the 
Fur- 
ther, to establish adequate banking connections, obtain 


institution and indicate safe paths for the future 


credit and be in a position to determine the credit of 
those with whom the organization desires to do. business. 

The function of the production department is to de- 
sign and build the articles manufactured. In large organ 
izations the production department consists of two general 
divisions—the engineering, responsible for the destgn of 
the products, and the manufacturing, responsible for the 
turning out of the product sold or to be sold by the sales 
department. ' 

The.sales department is continually in touch with com- 
petitive conditions; it is in better position than the other 
departments of an organization: to keep informed as to 
future market requirements. The engineering depart- 
ment, on the other hand, must design and produce articles 
that will meet future requirements, both as regards qual- 
ity and cost. There is, therefore, close cobperation neces- 
sary between these departments and the manufacturing 
cle partments responsible for producing a given design of 


product at the lowest possible cost. 
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Manufacturing establishments can be divided into two 
veneral classes: First, those manufacturing one definite 
kind of product; second, those manufacturing a large 
variety of products. In the first case it is a comparatively 
simple matter to keep up to date, but in the latter a 
greater amount of development work is necessary. Large 
electrical manufacturers, for instance, must do a great 
deal of development to keep in step with the rapid progress 
that is being made in the various phases of their business. 
A discussion of the various phases of this problem as 
handled by a large organization manufacturing motors, 
venerators, controllers and other electrical apparatus will 
serve to illustrate the necessity of having a definite organ- 
ization to carry out economically the new developments. 

An electrical goods manufacturer in business to supply 
the demands of the trade must have experts in the engi- 
neering, works and sales organizations to design, build 
and sell the various products. Each of these three de- 
partments is, therefore, split into sections to handle one 
or more types of apparatus. The table shown outlines the 
general form of organization. 

In organizations of this kind the executives are not 
sufficiently familiar with the details of the business to 
be in a position to initiate developments. For this rea- 
son an organized method must be employed by which new 
developments are initiated by those who handle the de- 
sign, manufacture or sale of the apparatus in greater detail. 
To accomplish this, committees are appointed that are 
responsible for recommending changes in existing stand- 
ard apparatus, or the development of new lines of appar- 
‘ atus. These apparatus committees consist of the follow- 
ing members: (1) Representative of sales department (in 
charge of sale of particular apparatus in question). 
(2) Representative of works department (superintendent 
in charge of particular apparatus manufactured). (3) 
Representative of engineering department (head of sec- 
tion of engineering department, designing particular ap- 
paratus in question). (4) Chairman-secretary. 

The subjects to be discussed or in the docket of these 
committees are determined as follows: Any employee who 
feels that an improvement could be made in an existing 
piece of apparatus or who believes a new piece of apparatus 
could be sold at a profit, refers his recommendations to 
the acting vice-president, giving his reasons for doing so. 
These recommendations are referred to a committee of 
works manager, manager of engineering department and 
manager of the division of the sales department interested ; 
this is known as the general committee. If this com- 
mittee concurs in the expediency of the subject being 
considered, it will be placed on the docket of the proper 
apparatus committee. The object of referring a subject 
to this general committee is to eliminate all subjects that 
for reasons of policy could not be timely or possible of 


accomplishment at the time. 


Boarp or H1iGHEerR OFFICIALS 


The apparatus committee submits its recommendations 
to the general committee, and also to a board consisting 
of the following higher officials, in the form of a report, 
the details of which will be discussed later: Vice-presi- 
dents, sales manager, works manager, manager of engi- 
neering department, auditor, treasurer, credit manager, 
purchasing agent. 

This board passes on the advisability of development 
from a purely business, banking and policy standpoint. 
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The reports give data under the following headings: 
Subject, date of docket, number of report, date of report, 
object of report, relation of proposed apparatus to ex- 
isting apparatus, date to be on market, amount of sales in 
number of units, life of design, statement of earnings, 
reasons for development, cost of development, time to de- 
velop, number of units to pay for development, details of 
cost, details of selling price, recommendation. 

The function of the chairman-secretary is to obtain the 
necessary data from the other three members of the com- 
mittee and to submit a report recommending what should 
be done. Following is a summary authorizing generally 
the nature of developments considered : 

1. Apparatus is entirely new: (a) A new line of busi- 
ness; (b) to entirely replace existing apparatus. 

2. Improvement in existing piece or line of apparatus: 
(a) Change in design to produce cost reduction, to pro- 
duce better quality or to correct defects; (b) change in 
method of manufacture to produce cost reduction, to cor- 
rect defects or to facilitate production; (c) change due 
to commercial conditions to reduce cost, to better quality 
or to bring up to date. 


DvuTIES OF THE VARIOUS CoMMITTEE MEMBERS 


The sales member of the committee is responsible for 
obtaining the following information: (1) Number of 
units of proposed apparatus to be sold per year. (2) Es- 
timated life of design based on commercial knowledge. 
(3) Commercial reasons for carrying out the develop- 
ment. (4) Net price at which the apparatus under con- 
sideration will be sold. 

In determining the demand, the relation between pro- 
duction and distribution must be carefully considered. 
If the product already exists, the number of manufac- 
turers making a similar product and their annual output 
should be carefully considered. The relation of this out- 
put to the total annual demand of users that can utilize 
the product should be carefully analyzed. If the product 
is entirely new, a demand must be created and the possible 
annual sale must be carefully estimated. 

The engineering and manufacturing members are re- 
sponsible for the following information: 

1. Estimated life of design, based on engineering 
knowledge. 

2. Cost of development to produce an experimental 
sample, including cost of design, drawings, patterns to 
build experimental sample and testing of experimental 
sample. 

3. Cost of development to enable manufacture of appar- 
atus commercially after the sample has been approved as 
a feasible engineering, manufacturing and commercial 
proposition. This consists of cost of tools to enable 
economical manufacture, cost of sample made with tools 
and cost of trying out accuracy of tools by building sam- 
ple and cost of testing sample to see if it meets the con- 
templated specifications. 

t. Cost to produce each unit when on final commercial 
basis ready to be sold in quantity. 

5. Time to carry out the development and testing of 
experimental sample, time to produce the tools and sam- 
ples made with tools and time to produce a sufficient 
number of units to be placed in stock to enable the sales 
department to sell the new apparatus. Setting a date 
at which work should be started, the date of marketing 
is determined, which will enable the sales department to 
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prepare its advertising campaign and literature to illus- 
trate and describe the apparatus under consideration. 

6. Facilities for producing the new product in regard 
to tool equipment, floor space and its effect on output 
of existing apparatus must be carefuiy analyzed. 

With these data available, the chairman is in a position 
to work up a report of the form indicated in the fore- 
going. The statement of earnings is the item that the 
members of the governing board, who must pass upon 
the recommendation submitted, are most interested in. 
It consists of the following items: Number of units sold 
per year; total cost of producing these units; total returns 
obtained by sale of the units; profit in dollars per year; 
percentage profit. 

Tue ToraL Cost or PropvucinG 


The total cost of producing the units requires a little 
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enters an order to cover the expense of designing, making 
drawings, necessary patterns for castings and the experi- 
mental sample and testing it. After the experimental 
sample has been built and tested to the satisfaction of 
the engineer responsible for its design, it is submitted t 
a committee consisting of an individual of wide general 
engineering experience, as the chief engineer, and an indi- 
vidual of wide manufacturing experience, for approval ty 
proceed with its manufacturing and commercial develop- 
ment. If this committee approves it as a good engineer- 
ing and manufacturing proposition and it is passed by 
the party responsible for its sale, steps are taken to have 
tools made that will enable it to be manufactured on the 
most economical basis. 

The first step before starting the tool development is 
to check the drawings of the experimentally built sample 


to see that they are in final shape. After this has been 


explanation. It is the product of producing each unit done, an itemized estimated cost of tools is made up by 
GENERAL OUTLINE OF FORM OF ORGANIZATION 
aw 
" , ‘ Managers of Sales Divisions (responsible for sale 
Vice-President ....... Sales Manager.........- )} of certain classes of product) ' ; 
| Manager of Publicity Department 
| Managers of District Sales Offices 
| 
Assistants 
| Superintendents of Shop Divisions 
| Director of Works Accounting 
} Director of Manufacturing Operations 
Works Manager........ < Director of Production 
Director of Buildings and Equipment 
} Director of Standards, Processes and Materials 
Boar = : " ; _ 
of a ] President... / Vice-President ....... | Storekeeper 
Directors | } Shipper 
{Chief Engineer 
Manager of Engineering ; Division Engineers (responsible for certain cla 


} Purchasing Agent...... 


Acting Vice-President. 
{ Assistants 


| Treasurer 


of product) 
| Assistants 
) Buyers 


} | Credit Manager 


Assistants 
{ Assistants 


Secretary 


| Auditor 


by the number of units sold. In obtaining the cost of 
each unit, the following are included in the factory cost: 
Labor, material, indirect factory expense and development 
cost per unit. The amount added for development ex- 
pense per unit is determined by the length of time allowed 
to recover the development. A definite time of one or two 
years, or sometimes more, is set for this purpose, depend- 
ing on the life of the design. After the factory cost has 
been determined, it is increased by a percentage to cover 
administrative sales and advertising expense. The total 
cost per unit obtained in this way is multiplied by the 
sales per year to obtain the total cost. 

The total sales value of a year’s business is determined 
by multiplying the net selling price per unit by the num- 
ber of units sold per year. The profit is then determined 
from total cost and total 

With this information, the chairman submits a report 
signed by the apparatus committee members to the board 
After the report has been ap- 


sales value. 


of officers for approval. 
proved, it is necessary to have a system organized that 
will insure the prompt carrying out of the recommenda- 
tions. This system is similar to a production system 
necessary for building units as ordered by customers. 
The chairman of the committee is advised whether or not 
authorization has been given to carry out a development 
recommended by his committee. 

As soon as a report is approved, the chairman advises 
The engineering member then 


the committee members. 





} Accounting Departments 


for its manufacture. 
those 
necessary to insure interchangeability of parts and accu 


the shop superintendent responsible 
Two general classes of tools must be considered 
racy of workmanship, and those required to produce a 
reduction in cost by saving labor, if quantity of produc 
tion warrants it. An estimated cost of the product when 
finally manufactured with the list of proposed tools is 
submitted. 

These estimates are checked with the original estimates 
given in the report that requested the development. If 
the new estimate is higher than that originally made, the 
committee must check to see if the continuation of tool 
development will result in a profitable commercial prop 
osition. If it does, the development of tools is started 
after an order has been entered by the superintendent mn 
charge of the manufacture of the proposed apparatus, 
The order gives an estimate of both time and expense 
necessary to complete the tools requested. 


BEGINNING OF THE SALES CAMPAIGN 


After the tools are completed, samples of the new ap- 
paratus are built with the tools and these samples are 
referred to the committee that passed on the experimental 
samples. Upon its approval, the apparatus is ready to 
he sold as a commercial product and steps are taken to 
issue literature describing and advertising it. Standard 
apparatus is usually carried in stock. Therefore the next 


step is to place the newly developed apparatus in stor k. 
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To insure economical handling of orders for standard 
apparatus, a stock specification is prepared. Each piece 
of apparatus and part thereof is given a style number. 
Permanent information for making these various pieces 
is filed in the various parts of the shop where they are 
manufactured or assembled. The sales department speci- 
fies the minimum number of completed units of each size 
and iype that should be carried in stock. It is then the 
function of the production department to see that the 
proper number of units are available in stock at all times. 
The sales department is to see that the stock is kept 
moving. 

During the period of development, the accounting de- 
partment keeps a record of the expenditures on the vari- 
ous experimental orders and orders for making tools 
changeable to a given report. As soon as it is seen that 
the estimated appropriation will be overrun, a new esti- 
mate for the completion of the development is made and 
a recommendation as to whether or not to complete the 
development with reasons is made by the apparatus com- 
mittee for approval by the general committee. In case 
it becomes necessary to change the scope of the original 
report submitted, approval by the board of governors is 
necessary. 

To carry out a system as just outlined requires lots of 
time and often delays the starting of a proposed develop- 
ment. A long period of time is required to actually mar- 
ket the new or improved product. But a system of this 
kind insures that the subject is analyzed from all angles 
and thus eliminates lots of expensive blunders that may 
result if ideas of individuals are too hastily carried out. 


i. 


Opportunities for Civilians To 
Become Engineer Officers 


By W. M. Buiack* 


It is expected that the next examination of candi- 
dates from civil life for appointment as second lieutenants 
in the Corps of Engineers, U. 8S. A., will be held on or 
about Jan. 29, 1917. There will probably be about 30 
vacancies, which it is desired to fill from that examina- 
tion. Candidates to take this examination must be (a) 
unmarried, (b) between 21 and 29 years of age, (c) gradu- 
ates of approved technical schools, (d) eligible for ap- 
pointment as junior engineer in the Engineer Bureau of 
the War Department. 

It is believed that there are a large number of well- 
qualified young engineers who comply with the conditions 
(a), (b) and (c) above and who will desire to take this 
examination. Jn order to qualify under item (d) above, 
it will be necessary for all such young men, who are not 
already so qualified, to take the Civil Service Commission's 
examination for junior engineer, civil, to be held at nu- 
merous points throughout the country Oct. 11 and 12, 
1916. The Civil Service Commission informs me that the 
results of the October examination will be determined 
in ample time to allow the successful candidates to take 
the War Department examination for second lieutenant on 
or about Jan. 29, 1917. 

Applications from persons along the Atlantic Coast to 
take the examination Oct. 11 and 12 should be submitted 
so as to reach the United States Civil Service Commission, 
Washington, D. C., at the very latest by Oct. 8. For other 





*Chief of Engineers, U. S. A. 
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parts of the country applications must be submitted 
earlier. In every case applications should be submitted 
as soon as possible to insure the receipt of the approved 
application at the place of examination by Oct. 11. Ap- 
plication blanks may be secured by addressing the Civil 
Service Commission, Washington, D. C., or by addressing 
or calling upon the secretary of any of the civil-service 
districts. These districts with their headquarters are as 
follows: 


as J 6s 6 oa ae mela’ Post Office Building 
SS ao «0 6 es Pe ec ccceceuces Custom House 
Third cca co OURMOIEe., PORR....ccsce Post Office Building 
i... 2. ae Washington, D. C. 

Fifth «oe ARBRE, TBGsics cer ccces cece eet Glee Beas 
EE «ina ce enaitel Cimetmmati. Olio. ...cccccce Post Office Building 
ow, Lee a Oe Post Office Building 
aia yy Sea Post Office Building 
Poe i ae he at far Post Office Building 
SOE. nce sca cc BE Edin cccccccns Custom House 

SP WOICR 60 ce cs Ens a ctcaccscces Post Office Building 
SWIMMER oecccc San Francisco, Calif....... Custom House 


[t may be stated that while the examination papers 
from the recent examination for second lieutenant, held 
Aug. 21 to 25 of this vear, have not yet been completely 
marked, a preliminary report received from the board 
marking the papers shows that several of the candidates 
will probably receive marks of over 90 per cent., from 
which it would appear that the examinations are not too 
difficult for the class of men desired. 


Counterbore with Disappearing 
Pilot 


By JAN SPAANDER 


The counterbore shown in the illustration was used to 
drill holes part way into metal strips. As the holes had 
to be spaced accurately, an ordinary flat counterbore could 
not be used. We made one with a 14-in. disappearing 
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COUNTERBORE WITH DISAPPEAR- 


ING PILOT 


FORM OF 


A SPECIAL 


pilot for which holes had to be drilled of the same 
diameter and of slightly less depth than the large flat- 
bottomed holes. The tool consists of a body A, partly 
pierced with a %-in. and partly with a 1%4-in. hole for 
the small diameter of the disappearing pilot B. The 
pilot is forced down by the wire spring shown under 
the screw C. 
% 


Efficacy of Hot Lunches—It is claimed that the falling off 
in efficiency shown in the afternoon by laboring men is due 
in large measure to eating a cold lunch at noon. For this 
reason some contractors are beginning to experiment with 
containers designed to keep hot the lunches and drinks of 
their men.—“Compressed Air Magazine.” 
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Pattern, Pipe and Sheet-Metal 


Shops on the 


By FRANK 





SYNOPSIS—These departments on this naval 
repair ship carry the usual equipment found in 
similar shops ashore. They turn out woodwork of 
all kinds, such as patterns, cabinet work, wood re- 
pairs, pipework of different kinds and sheet-metal 
articles in a great variety. The equipment is all 
electrically driven, as are the tools in the machine 
shop on board. 





The illustrations herewith show two departments that 
were only mentioned in the previous articles on the 
mechanical equipment of the United States naval repair 


<\ematape: 
ie, 0, 








FIG. 1 


ship “Prometheus.” These photographs give a good idea 
of the arrangement of machinery and the general organ- 
ization of the departments for woodworking and for sheet- 
metal work. 

Figs. 1 and 3 are general views in the woodworking 
shop, where all kinds of woodwork, cabinet work, furni- 
ture work, pattern making and the like are carried on. 
Fig. 4 is a plan of the gallery in which the pattern shop 
is arranged. As will be seen from the drawing, the 
equipment includes speed and gap lathes, wood trimmers, 
saw bench, jointer, mortiser, universal woodworker, band- 
These machines, like all the 
indi- 


saw, grindstone and so on. 
others in the different departments, are driven by 
vidual motors. 

As with the other mechanical equipment, the problem 
of installing the machines in as convenient a manner as 





“Prometheus” 


A. STANLEY 


possible within the space allowed has been worked out 
satisfactorily. 
view of the complication of pipes, conduits, steam lines, 
water mains and other utilities that taken 
into consideration in fitting up a shop of this kind, in 


This feature is of particular interest in 
have To be 


order that the tools shall in no way interfere with lines 
running through the ship as a whole. 

The same remarks apply to the department in Fig. 2— 
the pipe and sheet-metal shop—which is also shown, so 
far as installation of equipment goes, in the plan, Fig. 4, 
where, as indicated, the shop occupies one of the galleries 
aboye the foundry. This sheet-metal and pipe shop has in 
its equipment pipe-threading machines, hydraulic pipe 
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A GENERAL VIEW OF THE WOODWORKING SHOP 


benders, hydraulic test pumps (motor driven), hand 
shears, hand rolls and, other tools. 
It will be obvious from these illustrations and those 


in previous articles about the same ship that nearly every- 
thing in the way of metal-working and woodworking ma- 
chinery usually found ashore for factory operations ap- 
pears on this vessel. It is certainly a novel experience to 
most mechanics to visit such a ship and see the activities 
carried on in the different mechanical branches precisely 
as they would be in the jobbing shops with which such 
visitors are better acquainted. 

The this 
molding, for forging, for machining, 


pattern making, for 
for fitting and erect- 


facilities on vessel for 
ing are exactly the same as they would be in any first 
class jobbing The 
variety of work that comes here from different ships, a 


foundry and machine shop. great 
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FIG. 2. PIPE AND SHEET METAL SHOP 

well as from the repair ship itself, gives the mechanics 
an opportunity to handle a varied line of work (differing 
in size and in character) hardly to be found in any general 
shop ashore. As a rule, these repair undertakings must 
be put through in a hurry; and frequently they have to be 
applied to some piece of machinery that must be kept 
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FIG. 4. PLAN—GALLERY. PLUMBER'S AND COPPER SHOP 
running a good share of the time or to some apparatus 
that is in an almost inaccessible place, but which to the 
sea-going mechanic seems easy enough after his experi- 
ence with similar work. 

It is after all a matter of practice and experience. Men 
accustomed to living on a accustomed 
to working on it and doing with its equipment what they 
have formerly done with fixed equipment in shops ashore. 
So in the long run it is more a matter of getting used 
to the “feel” of 


vessel soon get 


the ship and to the principle of doing 
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FIG. 3. A CORNER OF WOODWORKING SHOP 


things on board, frequently while the vessel is under 
way. The actual machines and fitting processes are not 
of themselves strikingly different from the same class 
of work coming to the job shop ashore. 


me 


Facing Spindle Flange with the 
Electric Grinder 


By W. Burr BENNETT 

An interesting use for the electric grinder is shown in 
the accompanying sketch, The portable grinder A is 
mounted on the table D of a vertical miller and the grind- 
ing wheel C' is used to face off the flange of the spindle B. 





USING A PORTABLE ELECTRIC GRINDER FOR FACING ON 
THE VERTICAL MILLER 


The vertical and horizontal feed of the wheel is obtained 
with the table control on the machine. And of course 
the spindle is driven while being ground. This method 
is not only very accurate, but also rapid and handy for 
the average shop. 
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Manufacture of Pump Leathers 


SPECIAL CORRESPONDENCE 





SYNOPSIS—The production of leather parts for 
machine use is a line of manufacture with which 
few mechanics are acquainted. For this reason 
and because of the importance of leather parts 
themselves this article, dealing with the manufac- 
ture of pump leathers as produced in the plant of 
the W. & B. Douglas Co., Middletown, Conn., will 
be of interest. 





As machinists we are great believers in the integrity 
of metal parts, with a feeling of high appreciation for 
good foundry and shop work, recognizing the advantages 
of high-grade workmanship and at the same time taking 








FIG. 1. PUMP-LEATHER DEPARTMENT 


into consideration the necessity for various classes of fits 
for different parts, according to the character of the work 
and the demands of the service in which the equipment is 
to be employed. As workers of metal we are apt to belittle 
to a certain extent the wood-handling processes, owing 
to the ease with which such materials are cut and shaped 
and, further, to the fact that ordinarily any attempt 
toward holding such articles to exact sizes is disregarded 
in general practice. 

Along with this we maintain a similar attitude toward 
the manufacture of objects from leather, paper and other 
materials worked in the semiplastic or quite plastic con- 
dition, for we feel that in the usual course of events the 
shaping of such work is more a matter of using the right 
kind of tools than of exercising any great ingenuity in 
bringing the work through to definite size, because the 
nature of the material allows it to conform more or less 
to deviations from so-called standard dimensions, thus 
making allowances automatically for what in the metal- 
working trade would be considered very poor workman- 


ship. We have at the same time to acknowledge that 
leather plays a most important part in many pieces of 
machinery. Coming down specifically to the pump propo 
sition, here is a mechanism used throughout the world 
in some form or other for first-aid work to humanity. 
The life of a pump leather depends upon various fac- 
tors: In the first place the better the material from which 
it is the more lasting the leather; the 
machining conditions under which it is cut out and fin- 


made finished 
ished are important; the production of leather cups by 
what is really a drawing-up process analogous to the 
working of brass and other sheet metal imposes upon the 
material a peculiar set of conditions that may be con- 
trolled to a degree, assuring long life to the finished cup, 
or which if indifferently attended to, 
results only in the turning out of an 
object likely to dissatisfaction 
from the moment of application. The 
Douglas company has an extensive de- 


give 


partment devoted exclusively to making 
cup leathers, valve leathers, air-cham- 
ber packing, piston head 
packing, coupling packing rings and 
other items of the same material. All 
of these involve in their respective 
forms and classes certain peculiar kinds 
of operations, and tools of 
definite character have been developed 
to carry on the work under the most 


leathers, 


sper ial 





satisfactory conditions. In a general 
way, whatever the finished article is to 
flat disk, a flat valve 
or a cup—the elementary stages in 
its fabrication are usually identical 
throughout the complete list of shapes 
turned out. Fig. 1 represents a cor- 
ner in the cup-leather department and 
the immediate foreground 
a machine for shaving the leather 
to desired thickness, this being the 
starting point in the making of the cup leather. After 
this shaving of the material to thickness the work is cut 
out to the desired size and shape by the punches and dies 
on the machine seen in the background, where a punch 
At the back 
leather 


be—whether a 


shows in 


is shown standing on the table of the press. 
of the press are cups, washers, packing 
valves and the like, and in Fig. 2 are shown a large num- 
ber of punches. 

These tools are common!y called dinking dies and are 
quite like appliances used for cutting out similar shapes 
from paper and cloth. The cutting edges are made with a 
keen edge and a sharp taper, and the devices for eject- 
ing both blank and scrap are like those with which regu- 
lar punch-press tools are equipped. 

These dies are made in hundreds of sizes and in scores 


rings 


me? 


of patterns—some plain cylindrical tools, some large sec- 
tional tools, some for merely cutting out arcs of leather 
and shaping it to rings, some for plain washers, some for 
flat A good many typical jobs are 
shown on the bench alongside the tools. At the left-hand 


valves, and so On. 
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end of the bench in Fig. 2 are three cylindrical dies—a 
portion of the equipment for forming up cut leathers in 
‘These cylinders, which may be considered 
about 1 ft. in length and are simple 


castings with a brass sleeve lining inside. 


Various sizes. 
as drawing dies, are 


The forming operation Is accomplished in the pneu- 
matic Fig. 3. In this machine, operated by air 
under 60 Ib. pressure, the work is pushed down to a steam- 
heated die, which is the brass-lined cylinder just referred 
The actual die surface is about 1 ft. deep, and each 


press, 


to. 
cup leather as pushed and formed up punches the ones 
below it down through the bottom of the die. As each 
cup leather has to travel about 12 in. in passing through 
the die, it holds the working size all the way down. 

There is a steam-pipe and there is also a cold-water 
pipe connection at the rear of the cylinder in which the 
die is placed. Before beginning operations, the workman 
gets the die well heated with live steam, which is turned 
He then 
puts the work in place, a round disk of leather with an 


into the casing surrounding the brass-lined die. 


individual die or punch lying on top of the leather disk. 


This arrangement is shown in the photograph. When 
the air is turned on, the plunger begins to force the plug 
or punch and the work down into the die valve. Then 
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If the die or sleeve in which the work is formed get. 
too hot, the leather is likely to crack; 
is turned on when the operator can tell by a touch of 
the hand that the die has become too highly heated. 


so the cold wate 


How- 




















FIG. 3. PNEUMATIC PRESS FOR CUP LEATHER 


another blank and another short plug are placed on the 
die, and these in turn are forced down. There are thus 
always a dozen or more cup leathers being pushed down 
step by step with each stroke. It is common practice to 
put two of these individual plugs on top of each leather 
disk in order to push down each cup a little farther at 
each stroke of the plunger and get them through the die 
quicker, although it is desirable that they remain in the 
process long enough to be kept true to size. 





POWER SCREWDRIVER FOR ASSEMBLING BENCH 


FIG. 4. 


ever, it is Just as important that the die should not get 
too cold; for if it does, thre cup leather will wrinkle in 
the drawing-up process just as sheet metal will wrinkle 
under certain conditions when not properly prevented 
by the contacting surface of pressure pads between punch 
and die. This wrinkle, which appears in the leather sur- 
face, will prevent the formation of a good cup, as the cup 
will not stay shaped properly, but instead flares out, as 


shown in Fig. 5. 
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For these cup leathers a good grade of regular hide is 
used. Before the workman puts the disk into the pneu- 
matic-press die, he dips the leather disk into a pail of 
cold water to moisten it, but does not let it soak. It is 
just wet enough to be lubricated in carrying down through 
the die, but not soft enough to tear or for the surface to 
ruffle up under the pressure. 

This drawing-up of cup leathers is an operation re- 
quiring considerable skill and judgment on the part of 
the workman. Certain conditions obtained are quite sim- 
ilar to the drawing up of metal. While there is probably 
no appreciable elongation of the cup as formed up, there 
is nevertheless a slight compression of the inner corners 
of the work, and the outer surface of the leather is cer- 
tainly stretched materially in bending it up around the 
corner of the punch in producing the exterior of the cup. 

Inspection of a cup leather with a wrinkled surface 
shows how unsatisfactory such an object might be in 
service. A slight wrinkle in the forming of the cup 
leathers actually produces a shallow channel in the outer 
surface of the cup. While the cup material is flexible 
enough to take care of a certain degree of irregularity, it 
is not desirable that a depression or crease extending 





FIG. 5. CUP DISK AND LEATHERS 


across the face should result from this forming process, 
It is really up to the skill of the workman to see that he 
handles his blanks and tools under such conditions that 
these wrinkles are not likely to be produced. 

A view of the cup-leather department of the Doug- 
las plant is given in Fig. 4, which represents the 
work bench with a power screwdriver for facilitating the 










































































MACHINIST 633 


upright with the projecting arm acting on a sleeve on the 
screwdriver spindle, and this descending movement. is 
produced ly pressure of the foot treadle, which draws 
down the connection to the screwdriver upright. The 
hand sleeves are operated to put the disk on the brass 
valve, then to adjust the screw to position on the screw- 
driver. 


~s 
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Parallel-Depth Bevel Gears 


By Wiituram C. GLass 


The Williams svstem of “Master Form” gearing, ax 
described by Mr. Trautschold in the American Machinist, 
on page 353, is interesting because of its novelty. From 
a manufacturing standpoint, however, its value may have 
been exaggerated. Indeed, the article does not state that 
this system has been tried out under actual manufactur- 
ing conditions, which would be its most convincing 
recommendation, 

Mr. Trautschold admits the narrow limits of the sys 
tem, and in addition to those which he has named there 
are others, especially for machines in the field for which 
repair parts must be carried in stock, 

Recognizing, with Mr. Williams, that the particular 
shape of the teeth is nonessential, provided the teeth in 
the mating gear are conjugates in so far as action is con- 
cerned, the ideal condition would be to have the teeth 
of such a form that exactly the same procedure and kind 
of cutter would be required to produce both. To express 
a concrete case, the ideal condition would be to have the 
teeth of both gears of a pair of miters identical. 

If, then, such a form of tooth can be produced with 
rotary cutters, say for example commercial bevel- or spur- 
gear cutters, on an automatic machine that can be set up 
by an ordinary machinist, the improvements claimed for 
the Williams system will have been preserved and some ol 
the objectionable features eliminated. The ideal condi- 
tion will have been realized. 

This has been accomplished in such a simple manner 
that a description of the method would hardly attract 
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FIGS. 1 TO 4. LAYOUT AND METHOD OF ¢ 


assembling of leathers on their valve plate,the two parts 
being secured together by brass screws. The style of the 
screwdriver is apparent from the photograph. The loca- 
tion of the screwdriver is secured by drawing down the 





‘UTTING PARALLEL-DEPTH BEVEL GEARS 


more than passing notice. The proof of its value, how 
ever, is that hundreds of gears cut out by this method, 
for it is a method rather than a system, are giving excel- 
lent service under most severe tests. These gears are 
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capable of exact duplication in large quantities without 
the necessity of complicated special machinery. 

Up to this time they have been cut on a universal gear 
cutter requiring only two settings to complete a gear, 
but it will be readily apparent after a careful reading of 
the following description that it would not be a difficult 
undertaking to make the operation fully automatic. 

It has been stated by a good authority on the sub- 
ject that the milling of bevel gears is now practically 
a thing of the past. To add that it never was a thing 
of the present would be equally true, on account of the 
lack of reliable data on the subject. The purpose of this 
article is to present a practical method of designing and 
milling bevel gears which will enable the small shop to 
produce them accurately and economically. The advan- 
tages and benefits of such a method are too obvious to 
need further comment. 

Theory will have no part in the explanation, for al- 
though the presence of errors is not denied, they are 


so slight as to be negligible in. practice. Furthermore, 














FIXTURE 


FIGS. 5 AND 6. FINAL CUT AND TESTING 


this method has been tried out under actual manufac- 
turing conditions, and hundreds of gears cut by this 
process are giving absolute satisfaction. 

The process admits of two general designs, which are 
sufficient to meet any requirements: (1) The stub-tooth 
form, used preferably in new designs on account of its 
greater strength; (2) the standard-depth form for gears 
to mesh with others cut by one of the generating 
processes, 

The process is not limited to miter gears or to bevels 
with shafts at 90 deg. The rules laid down in the 
“American Machinist Gear Book” should be followed as 
carefully in designing gears to be cut by this process as 
for any other. 


It is necessary to have for each gear a gage for 
setting the gear cutter and a thickness gage equal to 
1.157 


= for obtaining the proper depth of cut. 
diametral pitch 
It is preferable also to have a testing fixture for trying 
the gears in pairs. This fixture may universal in 
design. However, when large quantities of a given gear 
are to be made, it is better to have an individual test- 
ing fixture for each pair, with master gears to test the 


be 


quality of the cutting. 

In designing the gear and preparing the drawing fol- 
low the general rules in the “American Machinist Gear 
Book.” In addition, Fig. 1 gives the particular data 
required in this process. In Fig. 1, V represents a bevel 
gear and Y its setting gage. For the stub-tooth form 
use a standard involute spur-gear cutter. For the stand- 
ard-deptb form we use an involute bevel-gear cutter. 
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Center and cut angles,* diametral pitch; 
No teeth; 
Thickness of cutter at a 

1.157 | 

diametral pitch’ 

Wanted 2C = Diameter of setting gage ;t{ 

V = Set-over angle; 

D = Diameter from which to choose cutter. 

C= ‘ 
90 


Qsin 


Known W = 
N= 
T= 


depth of 


Re 
* = sinW 
2R tan W 
SinV = f 
2k 
The cutter is set central in relation to and in line 
with the spindle and brought to the gage, as shown in 
Fig. 2. The cutter is drawn back (see Fig. 3) and re- 
placed by a height gage that is centered over the swiv- 
A thickness gage equal 


D = 


eling stud in the gear cutter. 

1.157 , : 
O 5. . in thickness = B is placed between 

diametral pitch 

the point of the height gage and the gear gage. The 
slide is then tipped up to the cut angle and moved out 
until the point of the height gage is brought to the 
corner of the gage Y, as shown in Fig. 4. The gear 
gage Y is then replaced by the gear blank XY. The slide 
is next turned about the swiveling stud the amount of 
the set-over angle V (see Fig. 5) and a cut taken around 
The slide is then set over the opposite side 


t 


the gear. 
of the center line the amount of the set-over angle V 
and a final cut taken around the gear. 

In some exceptional cases, however, a central cut may 
be required to remove points of metal left in the center 
between the cuts, at the outside of the gear. Gears cut 
in this way will not require filing or fitting, as they are 
finished when they leave the machine. Fig. 6 shows the 
regular form of testing fixture with the testing gages Y 
and Y’ in place instead of the gears. 

Although I have shown and described the process in 
connection with a universal gear cutter, it is readily ap- 
plicable to the ordinary miller. On a miller, however, 
the cutter is fixed while the setting is accomplished with 
the gear blank held in the index head. The index head 
should be mounted on a block arranged to swivel on a 
stud set into one of the T-slots of the platen. This 
block should be provided with graduations for measur- 
ing the set-over angle, and a clamping device to secure it 
to the platen when adjusted. When the principles and 
formulas of the process are thoroughly understood, it 
rests very largely with the individual to determine for 
himself how best to apply them to meet his particular 
requirements and equipment. 

Frank C. Stevens developed this interesting and valu- 
able process. 





*In the stub-tooth form W is the center, cut and face an- 
gles. In the standard-depth form W is the center and cut 
angles, while the face angle is formed by a line Z, Fig. 1, from 
the corner of the gear to the apex of the pitch cone as in the 
regular bevel gear. 

+When using a spur-gear cutter, T may be obtained from a 
table of standard chordal thicknesses of cutters. When using 
a bevel-gear cutter, the cutter itself must be measured to 
get the value of T. 

tThe gage point may be at or inside the small end of the 
fear. 
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The Springfield Model 1903 Service Rifle 
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SH : 
General Specifications and is 0.004 in. deep. The total length of the gun is 43.212 
Barrel Operations in. without the bayonet, and its total weight. also without 

bayonet, is 8.69 lb. The weights of the various parts 


ST wy a tk ” Yy ~~ \ , . . rn 
rAFF CORRESPONDENCE are given in Table 1. 





SYNOPSIS This article begins a complete de- Phere are oo component parts in this rifle. These are 
4 . i 


scription of the manufacture of the Springfield illustrated on the board in Fig. 1. The names are listed 


° . or Fic. 2? | s J ‘Tan ATTITS ‘T 
rifle, showing each operation on each component under 1B: & whi h now by apres roe by numb 
part and illustrating the machines, tools. jigs, fir- Thus the action of the rifle is evident, all details being 
tures and production methods made clear by a reference to the various parts, 





Before taking up the manufacture of the rifle, it seems 

The Springfield rifle, known as the model of 1905, has hest to show CNA tiy the kind of mat rial selected for the 
a bore of 0.30 in. and uses a ball cartridge weighing various parts. The steel used is divided into seven 
395.5 grains. The bullet weighs 150 grains, and the  classes—A, B, C, D, E, also music wire and screw stock 
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FIG. 1. SAMPLE BOARD, SHOWING VARIOUS PARTS OF SPRINGFIELD MODEL 1903 SERVICE RIFLE 


weight of the powder charge is about 50 grains. This of commercial grade. The two latter require no physical 
gives an initial velocity of 2,700 ft. per sec. The total tests. Classes A, B and C are simply carbon steel to be 
length of the barrel proper is 24.006 in., the bullet tra) made by the openhearth or crucible process, Classes D 
eling 21.697 in. in the barrel. There are four right-hand and kK are also carbon steel and may be produced by 
rifling grooves with a uniform twist of one turn in 10 in. either the openhearth or the Bessemer process. The 
The width of the grooves is 0.1767 in., three times the physical requirements and the chemical composition are 


width of the lands, which are 0.0589 in, The rifle groove given in full detail in Tables 2 and 3. 








22 
656 


for 
for 


The materials 
which are to be used rifle parts 
are such as to insure dependability 
calling for the fulfillment of 
impossible conditions. The 
for machinability tests and 
jection of material which 
meet such requirements even if physi- 
cal and chemical analyses are met, is 


requirements 


without 
necessity 
the re- 


does not 


apparent, 

Steel of all classes 
freely for its grade in the ordinary 
operations of manufacture. This is 
determined by taking samples from 


must machine 


each lot and putting them through 
the different manufacturing proc- 
esses. In order to be accepted the 


stock must be worked with the reg- 
ular tools and at the piecework price 

The allowance for rejec- 
various classes is as follows: 


in foree, 

tion for 

ALLOWANCES FOR SEAMS OR OTHER 
DEFECTS 


a . j of 1 per cent of the number of pieces 
machined in the working test 

Class C 

Class D +1 per cent. of the number of pieces ma- 

Class EF chined in the working test 


chemical con- 
tained in Table 3 is based upon the 
analyses of steels that 
found satisfactory in both the phy- 
tests for 
information The contractor 
may vary the proportion of carbon, 
but the 
manganese, 


The 


composition 


have been 


working and is 


only. 


sical and 


manganese and silicon, max- 


imum limits given for 
sulphur and phosphorus must not be 
exceeded, and Class C steel must not 
contain more than 0.35 carbon. No 
nickel or other alloys shall be used 


in any of the grades. 


Steel of all classes must be free 
from checks, heavy scale and hard 
spots. All steel will be delivered 


unannealed, in lengths not exceed- 
ing 12 ft. and without any heat-treat- 
The 


sizes and classes of steel used for vari- 


ment, unless otherwise specified. 


ous parts are shown in Table 3-A. 


INSTRUCTIONS FOR ANNEALING 
CoMPONENTS 


In general, all forgings of the com- 
ponents of the arms manufactured at 
this armory and all forgings for 
other ordnance establishments will be 
packed in charcoal, suitable 
material and annealed 
transferred from the forge shop. 

Except in special cases, all anneal- 
ing will be done in annealing pots of 
appropriate size. One fire end will 
be inserted in the center of the an- 
nealing pot nearest the middle of the 
furnace and one in the furnace out- 
side of but near the annealing pots. 
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before being 
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FIG. 2. SECTIONS OF SPRINGFIELD MODEL 1903 SERVICE RIFLE WITH 


PARTS NUMBERED FOR IDENTIFICATION 


UNITED STATES RIFLE 
Caliber 0.30—Model of 1903 


Firing Pin: 
30 Cocking piece 
31 Firing-pin rod 
32 Firing-pin sleeve 
33 Floor plate 
34 Floor-plate catch 
35 Floor-plate pin 
36 Floor-plate spring 
37 Follower 


Rear Sight (Continued): 
61 Shde binding screw 
62 Slide cap 
63 Slide-cap pin 
64 Slide-cap screw 
65 Windage screw 
66 Windage-screw collar 
67 Windage-screw knob 
68 Windage-screw pin 
69 Windage-screw spring 


70 Receiver 


Safety Lock: 
71 Safety-lock plunger 
72 Safety-lock spindle 
73 Safety -lock spring 
74 Safety-lock usb piece 
75 Sear 
76 Sear pin 
77 Sear spring 


Barrel: 
1 Barrel 
2 Base pin 
3 Base spline 
4 Fixed base 
5 Fixed stud 
6 Stud pin 
Bolt: 
7 Bolt 
8 Extractor collar 
Bolt Stop: 
a Bolt-stop pin 
10 Bolt-stop spring 
Butt Plate: 
11 Butt plate 
12 Butt-plate cap 
13 Butt-plate pin 
14 Butt-plate screw, large 
15 Butt-plate screw, small 
16 Butt-plate spring 
17 Butt-plate spring screw 
Butt Swivel: 
18 Butt swivel 
19 Butt-swivel pin 
20 Butt-swivel plate 
21 Butt-swivel screws (2) 
“utoff 
22 Cutoff 
‘utoff plunger 


Front Sight: . 


38 Front sight 

39 Front-sight pin 

40 Front-sight screw 

41 Movable stud 

42 Guard 

43 Guard-screw bushing 
44 Guard screw, front 
45 Guard screw, rear 

46 Hand guard 

47 Hand-guard clips (2) 
48 Lower band 

49 Lower-band screw 
50 Lower-band spring 
51 Lower-band swivel 
52 Magazine spring 

53 Mainspring 


Sleeve: 
78 Sleeve 
79 Sleeve lock 
80 Sleeve-lock pin 
81 Sleeve-lock spring 
82 Stacking swivel 
83 Stacking-swivel screw 
84 Stock 
85 Stock screw 
86 Stock-screw nut 
87 Striker 
88 Trigger 
89 Trigger pin 
90 Upper band 
91 Upper-band screw 


=~ 


Rear Sight: 


( 54 Base spring 
Cutoff screw 55 Drift slide, 0 05 peep 
25 Cutoff spindle ~ 56 Drift-slide pin 
Cutoff spring 57 Joint pin 
Ejector 58 Lea 

I 59 Movable base 
60 Slide 


ejector pin 
29 Extractor 
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FIGS. 3 TO 8. SPECIALIZED OPERATIONS ARE FREQUENT IN MAKING THE SPRINGFIELD 1903 RIFLE 
Fig 3—Rolling barrels Fig. 4—Hammer for straightening barrels Fig Sawing 
‘ig. 6—Turning outside of barrels. Fig. 7—Drilling holes in barre's Fig. 8—Reaming |! 


barrels to 
oles in barrels 


BARREL 


rough length 
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The Leeds & Northrup 8-point recording pyrometer These instructions have since been amended to author- 
will, in general, be used in keeping the record of the ize the annealing of components of Class D and Class KE 
cnnealing temperatures. The following temperatures stock in a muffler furnace without the use of annealing 
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FIG. 9. SECTIONS OF SPRINGFIELD MODEL 1903 RIFLE BARREL, SHOWING WORKING LIMITS AND DIMENSIONS 
will be used in annealing carbon-steel components of the pots, when on account of lack of furnace capacity it is 
various classes used at this armory: not practicable to anneal all components in pots. The 
annealing temperatures, however, remain the same in all 


Components of Steel Deg. C 
Class A ‘ 800 cases, 
Class B 800 
Class C 820 a ' , 
—.* oa TABLE 2. PHYSICAL REQUIREMENTS CALLED FOR IN VARIOUS 
Class E : ; 880 GRADES OF STEEI 

Minimum Physical Qualities —-—_—_- 
“i Pyne r _ P fy » 4 witnge fnrnece Class Tensile Strength, Elastic Limit, Elongation, Contraction of 
The fuel will be shut off from the annealing fut nace yty gl ent os cs ee 
gradually as the temperature approaches the prescribed \ 110,000 75,000 20 45 
“Sipe F . B 90,000 60,000 15 20 

annealing temperature, so as to prevent heating beyond C 75,000 50,000 25 50 

P 4 dD 65,000 40,000 23 40 
that point. E 40,000 25,000 33 55 


TABLE 1. FINISHED WEIGHTS OF PARTS OF THE SPRINGFIELD Physical Tests 


MODEL 1903 SERVICE RIFLE Class A—Barrel steel: From each lot of Class A steel submitted at any time 
Lb. for test, there shall be taken a sample of not less than 300 Ib. from each heat com- 
Barrel 9 79 meee | the lot submitted. When this sample is received, it will be cut up into 
Barrel, with rear-sight hess and front-sight stud 3 oo parrel billets, heated to a temperature of not less than 725 deg. C. (1,337 deg. F.) 
Butt plate 0 26 and rolled into rifle-barrel blanks according to the prescribed methods in use 
Receiver 0 98 Immediately after rolling, the barrel blanks will be placed in dry, warm, slaked 
Bolt mechanis: 1.00 lime to cool. When cool, at least five barrel blanks will be selected at random 
Magazine and trigger guard 0 44 and test specimens cut from the large end of the barrel blanks so selected 
Magazine mechanism including floor plate 017 these specimens pass the phy sical test, the remaining barrel blanks will be sub- 
Bayonet ney ; 1 00 mitted to the working and high-pressure tests. When a lot of steel represented 
Stock pie 158 by an accepted sample as de “se ribed above is received, one test specimen for each 
A oa a 0 13 4,000 Ib. shall be selected and similarly tested, in order to determine whether the 
Front cad vee bands, including swivels 025 sample tested ac tually represe nts the lot received. 
Rear sight, not inc sluding base : 0 20 Classes B, C, D and E Steel: From each heat of steel submitted at any one 
Total weight of metal parts 7 30 time for test, one test specimen for each 4,000 Ib. of each size shall be selected; 
a and thong case 0.19 and in case of unannealed stock these specimens shall, before machining, be 
Total weight of arm, ine luding oiler and thong case, with bayonet 9 69 thoroughly ge from a tempe ae ad 10 to 20 deg. C. Nee ~ 68 deg. F) 
otal weight of arm, including oiler and thong case, without bayonet. . 8 69 above the lowest absorption point for the specimen testec The absorption 
We sight to compress mainspring 16 to 18 point and physical qualities shall be determined by the Ordnance Department 
‘rigge ll (measured at middle point of bow of trigger) 3to 44 The specimens for physical test shall have a le ngth of stem 2 in., and the dia- 
‘rigger pu . eerste os meter of the stem shall be 0.505 in. wherever the size of the stock permits. In 


all other cases the diameter of the stem shall be the maximum obtainable, except 

on ; ‘ that for material having a cross-section of less than 0.05 sq.in. no physical test 
The forgings of the rifle barrel, it must be stated, — will be required. In testing a specimen as indicated above, if it fails in any of 
i . . . the requirements the contractor may st bmit three specimens to represent the 

‘re exceptions to the foregoing general rule. These steel being tested, all of which must Yulfil requirements. All expenses invclved 


orgings will be packed in lime and allowed to cool slowly in making the physical tests shall be borne by the contractor. 








from the residual heat after forging. TABLE 3. CHEMICAL COMPOSITION 
The classes of steel used in the forgings of the prin- Combined Phos- 
. . : . . Class Carbon Mangancse Silicon Sulphur phorus 
cipal components manufactured in the forge shop at this i ie i. wen Min a ye 
: yy 9c s *n in T's " j thie > orade r tee A 0.50 0 60 1.00 1.29 0.15 0 25 0.06 0.08 
armor) as shown in Pable t, in which the grade of steel A > ee 12 12 Gh 8s Se. USS 
required is indicated after the name of the component, 0.30 0.35 130 00 010 006 0.06 
D 0.10 0 30 0 50 0 02 0.15 0.12 0.15 





0.05 0.12 0.15 





designation being bv letter. E 0.04 0.08 0.50 
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In describing the making of the barrel and other im- 
portant parts of the Springfield rifle all the principal 
operations will be shown in detail, minor operations being 
briefly described. It will be noticed that the operation 
numbers, Table 5, do not follow in alphabetical or numeri- 
cal order, owing to the fact that it has been found advisable 
to change the sequence of operations since these designa- 
tions were established. It has been found best to retain 
these symbols in order to avoid confusion both on the 
part of those who are now engaged in this work and those 
who may possibly take it up at some later date. 


TABLE 3-A. SIZES OF STOCK FOR RIFLE COMPONENTS 
Class A: 


Barrel, 1.35 in. round in 12-ft. lengths 
Class B: 
For extractor, 0.33 in. square 
For lower-band swivel, 0.47 in. round 
Class C: 
Bolt, 0.89x0 70 in. rectangular, length in multiples of 7} in 
Receiver, 1]x1} in. rectangular, length in multiples of 15 in 


Class D: 
Sear, follower, stacking swivel, safety-lock thumb piece, movable stud and 
leaf, 0.47 in. round 
Floor plate, 0.52 in. round 
Rear-sight movable base, 0.60 in. round 
Rear-sight fixed base, 1.4 in. round 
Ejector, sleeve lock and slide cap, 0. 26 in. square 
Floor-plate catch and slide, 0.30 in. square 
Extractor collar and butt swivel plate, 0. 40 in. square 
Cocking piece, 0.56 in. square 
Sleeve and fixed stud, 0.80 in. square 
Butt-plate cap, 0.48x0. 28 in. rectangular 
Trigger, 0. 50x0. 30 in. rectangular 
Cutoff, 0.60x0. 50 in. rectangular 
Lower band, 0. 68x0_ 38 in. rectangular 
Butt plate, 0 88x00. 48 in. rectangular 
ened 1§x1 ¥ in. rectangular 
Sight cover, 0. 055 in. thick, 3} in. wide by 48 in. long. This stock must be 
annealed, smooth, uniform in thickness and capable of being bent double, 
cold, without cracking 
Class E: 
Upper band, 1.4 in. round 
Screw Stock: 
This wire must be soft, bright, straight, free from kinks and capable of being 
easily worked in automatic machines. Wire to be shipped in boxes No 
physical tests required 


Diameter, Length, 
For In Ft 
0. 057 
Dropper =0 O01 10 
Screwdriver rivet, bright, soft rivet steel, capable of 0.190 
being headed twice its diameter, without splitting Lo 001 10 
. 0.229 
. = : om 0 
Cutoff spindle 0 002 l 
. . 0.245 
Ejector pin 0 001 10 
: . 0.254 
Bayonet-grip screw and safety-lock spindle +0 001 10 
Lower-band screw, stacking-swivel screw and upper- 0 275 
27: 
band screw 0 001 10 
‘. 0.325 ) 

i iia ( 
Stock screw £0 002 10 
Guard-screw bushing, windage-screw collar and 0 331 

stock-screw nut =O 002 10 
0.46 
=" _ a 0 
Butt-plate screw, large... =0.001 ! 
Diameter, Length, 
For In Ft In 
’ ; 0 290 
Firing-pin rod 0 002 10 l 
7 0. 42 
Striker +0 001 10 


There are many details in connection with work of 
this kind which it is impossible to describe or illustrate 
so that the work can be exactly duplicated by inexperi- 
enced men. We shall, however, as far as possible, point 
out the little kinks and devices which have been developed 
through long years of experience, in the belief that they 
will be found worthy of careful consideration. 

One of the noticeable features of the work at the 
Springfield arsenal is the extremely smooth reaming of 
all essential holes. One instance of this is the use of what 


is known as a “scrape reamer,” in which the teeth have 
no cutting rake, but as the name implies, scrape the last 
thousandth of metal from the bore. The same is true 
of the rifling cutters, which have been found more sat- 
isfactory for shop use than those of the hook type. 
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The details of the rifle barrel are illustrated in Fig. 9 
This makes it unnecessary to show the dimensions of the 
barrel gages. They will for the most part be presented 
in outline only, so as to indicate the form of gages used, 
the dimensions being obtainable from the barrel itselt 
Fig. 9. Some of the special gages will be shown in full 


detail in their proper place. 


TABLE 4. CLASSES OF STEEL FOR FORGINGS 


Bayonet 
Component Class Component Class 
Bayonet B Bayonet guard D 
Bayonet catch LD Bayonet ibbard catch D 
Rifl 

Barrel \ Movable bas« 

Base spring B Movable stud Db 
Bolt ( Receiver ( 
Bolt stop spring B Safety-lock thumb piece D 
Butt-plate D Butt-swivel plate D 
Butt-plate « ip D Cocking pr ID 
Butt-plate cap spring B Cutoff D> 
Fixed base D Drift slick LD 
Fixed stud D Ejector D 
Floor plate D> Extract B 
Floor-plate catch Db Extractor collar DD 
Follower D Sear D 
Front sight B Sleeve D 
Front-sight cover D Sleeve lock D 
Guard D Slice D 
Leaf ID Slide cap D 
Lower band D Stacking swivel > 
Lower-band spring B Trigger D> 
Lower-band swivel B Upper band I 
Magazine spring B Hand-guard clips B 


Bearing in mind that the important part of the rifle 
barrel is the bore, the reason for straightening and finish 
turning the barrel after it has been bored and reamed 
will be apparent. 

The working point of the barrel is the bore, and in 
onnection with this are the two “spots” left on the out 
side for chucking in the skiving, operation 21. 

TABLE 5. OPERATIONS ON RIFLE BARREL 
Operation 


© Cutting bars from stock 
A Heating 
B Rolling from billet 


C Catching 
D> Straightening under hammer and sawing to length 
Ee Annealing 


6 Milling to working length for turning 
6-A Stamping lot number to show maker 
2 Centering on lathe ends 
l Straightening outside 
S Spotting muzzle, turning to working size 
) Turning outside rough 
9-A Stamping, repetition of 6-A, which has been removed 
by turning 
Drilling bore 0.293 in. in diameter 
7 Reaming to 0.295 in. in diameter 
19 Chambering to remove stock to working size 
13 Straightening the bore when necessary 
20 Turning spots for holding barrel for operation 21 
21 Skiving with form cutter at both end 
11 Finish-turn outside 
12 Filing outside to gage 
L11-A Stamping 
24 Milling muzzle to working 
32 Filing butt and tenon 
33 Finishing butt-tenon-shoulder neck and reaming rear 
end of chamber for threading-machine center 
4 Cutting thread for receiver and marking for draw 
23 Milling front-sight spline 
39% Stamping shell and flame, S. A. and year on barrel 
17 Reaming to 0.298 in. in diameter 
26 Reaming to 0.300 in. in diameter 
25 Straightening bore 
27 Rifling bore 
28 Burring thread and shoulder 
35 Cutting chamber ramp 
36 Chambering to finish 
36-A Burring chamber corner 
37 Hand-milling extractor cut 
37-A Burring extractor cut 
38 Rounding lips of muzzle to finish length and shaps 
38% Hand-milling seat for fixed stud and front sight 
39 Filing muzzle 
410 Assembling rear-sight fixed base and front-sight fixed 
stud to barrel 
41 Drilling and reaming front sight, fixed stud and 
barrel for securing pin 
42 Drilling and reaming rear-sight fixed base and barrel 
for securing pin 
12 Pinning front-sight fixed stud and rear-sight fixed 
base to barrel 
44 Drilling rear-sight spline pin hole in base and barrel 
45 Assembling and driving rear-sight fixed-base spline 
pin 
46 Grinding and polishing ends of securing pin 
{7 Browning barrel 


length 
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OPERATION D-1. SAWING ENDS OF BARRELS TO 


ROUGH LENGTH 


Transformation—Fig. 15. Machine Used—Special 
ended saw, Fig. 16. Number of Operators per Machine 


BLANKS FROM BAR 


Machine Used—Hilles No. 2 stock 
Operators per Machine—One. 
None. Gages—Stop on ma- 


OPERATION O. CUTTING 
Transformation—Fig. 10. 
shears, belt drive Number of 
Number of Cuts—One. Coolant— 


double- 
Same 











chine. Production—250 billets per hr. Note—Size of stock as operations C and D; a suboperation of D. Work-Holding 
1.25: crucible steel used; length of bars, 13% in.; work pushea Device—Special clamp, Fig. 16. Tool-Holding Devices—Saws 
to a stop. on arbor Cutting Tools—Special saws of tool steel %& in. 
thick by 18 in. in diameter (see Fig. 16). Number of Cuts— 

. . ’ . om oF . — —_— One at each end. Cut Data—Saws run 1,500 r.p.m. Coolant— 
OPERATION A. HEATING THE RIFLE BARRELS None, Average Life of Tool Between Grindings—006 barrels 
FOR ROLLING Special Fixtures—None. Gages—None. Production—Same as 


rolling barrels 


Number of Operators—Two, one roller and one catcher; OPERATION E. ANNEALING RIFLE BARRELS IN 
these can be doubled for increased production Description ‘ear . ai age = nae . —- ’ 
of Operation—Rolling general outline of barrel from bille’ DRY LIME 
13% in. long to 25 or 25% in.; the billets are preheated to Number of Operators—Operator C anneals. Description of 
about 550 deg. C. (1,025 deg. F.), then to 741 deg. C. (1,364 Operation—After cutting off ends, barrels are placed in dry 
deg. F.) Apparatus and Equipment Used—Gilbert & Barker lime in the truck boxes, Fig. 17, and allowed to cool. Appar- 
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FIG.14, OP. D ieee 
FIG.16,OP. D1 
8 ft. square. Gages—Leeds & Northrup pyrometer. Produc- mounted on three 8-in. wheels so that barrels can be moved 
tion—Present capacity, 40 per hr.; 300 per day with two men; to any desired point (see Fig. 17). Gages—None. Production— 
four men, 600 per day Same as operations B, C and D. 
OPERATIONS B AND C. ROLLING THE BARRELS OPERATION 6. MILLING BOTH ENDS TO 24,4 IN, 
Transformation—Fig. 18 Machine Used—Lincoln_ type 
Transformation—Fig. 11 Number of Operators—-Two or miller. Number of Machines per Operator—Two. Work- 
four men to a machine. Description of Operation—The first Holding Devices—Special clamps, Fig. 19, hold two barrels 
operator takes blanks from the second furnace and passes side by side, one butt and one muzzle at each end. Tool- 
them between the rollers; the second operator catches bars Holding Device—Standard cutter arbor. Cutting Tool—6-in. 
and passes them back over the rolls to the first operator (this side-milling cutter, Fig. 19. Number of Cuts—Two. Cut 
is operation C. Apparatus and Equipment Used—A machine, Data—Spindle speed, 125 r.p.m.; hand feed, about % in. per 


modified type of Farrel Foundry and Machine Co.; rolls made 
At arsenal (see appendix); rolls will last from 15,000 to 20,000 
barrels (Fig. 12); the rolls are 18 in. in diameter by 31 in. long 
and are provided with 11 grooves; the barrel passes through 
the last groove twice; this rolls the barrel from 25 to 25% in. 
long. Gages—Plain snap gages Production—40 per hr. for 
two men. 


STRAIGHTENING 
DROP HAMMER 


OPERATION D. BARRELS UNDER 


13. Number of 
barrel straightens and 


Transformation—Fig. 
operator who “catches” 


Operators—Same 
saws ends in 





suboperation D-1 Description of Operation—Barrels come 
from the rolls and are straightened under drop hammer at 
same heat; usually takes six blows. Apparatus and Equip- 


ment Used—400-ib. Bement drop hammer (see Figs. 4 and 14). 
Gages—None. Production—Same as barrel rolling. 





Life of Tool 


min Coolant—Triumph cutting oil. Average 
Between Grindings—600 barrels Special Fixture—None. 
Gages—Length gage (see Fig. 20). Production—90 per hr., 
two machines. 
OPERATION 6-A. STAMPING THE LOT NUMBER ON 
BARREL 


of Operation— 
of the barrel in 
Apparatus and 
Gages— 


Number of Operators—One. Description 
This stamps the lot number on the butt end 
order to identify the maker of the steel. 
Equipment Used—Bench, hand stamp and hammer. 
None. Production—200 per hr. per man. 
OPERATION 2. CENTERING 
Transformation—Fig. 21. Machine Used—Whiton two- 
spindle centering machine. Number of Operators per Ma- 
chine—One. Work-Holding Devices—Held in screw vise with 
V-jaws. Tool-Holding Device—Drill chuck. Cutting Tools— 
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Drill and separate countersink: Midvale high-speed steel used 
Number of Cuts—Two. Cut Data—Speed, 400 r.p.m. Coolant 
Triumph cutting oil Average Life of Tool Between Grind- 
ings—300 barrels. Special Fixtures—None. Gages—None 
Production—45 per hr. 


OPERATION 1. 
Number of Operators 


STRAIGHTENING BARREL 


Same operator as centers Descrip- 


tion of Operation—Barrels are revolved by hand on ordinary 
bench centers and high spots noted; these are then straight- 
ened with a hammer and straightening block, same as bar 
stock. Apparatus and Equipment Used—Bench centers, 
straightening blocks and copper hand hammer. Gages—None. 
Production—Included in operation 2; 20 per cent. require 


straightening. 


OPERATION 8 END FOR 


SPOTTING 
DRILLING 
Transformation—Fig. 22. 
turning lathe (see Fig 6) 
Work-Holding 


MUZZLE, TURNING 
AND TURNING 
Machine Used 
Number of 
Devices—Driven 


Prentice barrel- 
Machines 


with dog 


Operator—Four. 

















FIG.19, OP.6 
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FIG.33,0P7 
on centers (see Fig. 23) Tool-Holding Device—Regular 
tool holder. Cutting Tools- xy, -in d Rex high- 
speed _ steel. Number of Cuts—One Cut Data—Turned 
to fit dog on rough-turn operation; 206 r.p.m Coolant 
Compound Average Life of Tool Between Grindings— 
8 to 10 barrels. Gages—Ring gages, Fig. 24 Produc- 
tion—4 per hr. per machine. Note—Cutting compound consists 
of 5 lb. of sal soda, 1 gal. of Triumph cutting oil, 5 gal. of 
water; this mixture is meant whenever compound is men- 


tioned. 
ROUGH-TURN 
Used—Prentice 


OPERATION 9. 


Transformation—Fig. 25. Machine barrel 


lathe. Number of Machines per Operator—Four to six. Work- 
Holding Devices—Turned on centers, driven by dog on muzzle 
end (see Fig. 26). Tool-Holding Devices—Tools are held in 


beneath barrel; 


arms pivoted in the center of lathe carriage 


pe r 
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these are guided by flat cams that control the distance or the 
cutting point from the center line of the barrel, turning it to 
the proper form, as shown in Fig. 26. Cutting Tools eXyerlt 
\ Rex high-speed steel Number of Cuts——One Cut Data 
Speed, 200 r.p.m.; feed, 0.01 in. per revolution. Coolant—Com.- 
pound, %4-in. stream Average Life of Tool Between Grind- 
ings—S to 10 barrels. Gages—Snap gages, Fig. 27. Produc 
tlon—4 per hr. per machine 
OPERATION 9-A. STAMPING 

Number of Operators—One Description of Operation 
Repetition of 6-A, which has been removed by turning in 
operation 9; this stamps the lot number on the butt end of 
the barrel in order to identify the maker of the steel Ap 
paratus and Equipment Used—Bench, hand stamp and ham- 
mer. Gages—None Production—200 per hr. per man 

OPERATION DRILLING THE BORE 
Transformation—Fig. 28 Machine Used—Pratt & Whitney 


two-spindle barrel driller Fig. 7). Number of Machines per 


(see 




















Operator—Two. Work-Holding D.ovices—Held by friction in 
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OPERATION 9 
taper chuck at butt end: held in collet at muzzle end; drill 
guided close to muzzle, Fig. 29 Tool-Holding Device—Screw 
collet chuck; guided by bushing as in Fig. 29. Cutting Tool 
Special barrel drill, 0.293 in. in diameter; see Fig. 30 for drill 
and shape of drill point Number of Cuts—One Cut Data 
Barrels turn 1,800 to 2,000 r.p.m.; feed, 4 in. per min. Coolant 
Triumph cutting oil under 600 Ib. pressure Average Life 
of Tool Between Grindings—S barrels. Gages—-None Produc- 
tion 30 min. per barrel, 4 barrels per hr. per machine, 
OPERATION 7. REAMING 
Transformation—Fig. 31 Machine Used—-Ames Manufac 
turing Co. two-spindle barrel reamer (see Fig. 8) Number of 
Machines per Operator Four machines, eight spindles. Work 
Holding Devices—On V-block screw clamp at butt end (se+ 
Fig. 8) Tool-Holding Devices—Reamer held in collet by set 
screw; collet held in two-jaw chuck Cutting Tool teamer 
0.295 in., of Midvale high-speed steel, Fig. 32. Number of Cuts 
One. Cut Data-——-Speed, 100 r.p.m.; feed, 10 in. per min, Coolant 
Triumph cutting oil, forced in barrel by hand pump 
Average Life of Tool Between Grindings—Sometimes 50 to 75 
barrels; average, about 25 Gages Fig. 33 Production 20 


barrels per hr. 
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CHAMBERING TO WORKING SIZE 


Machine Used—Pratt & Whitney 
per Machine—One. 


OPERATION 1%. 


Transformation—Fig. 34. 
horizontal turret. Number of Operators 
Work-Holding Devices—Draw-in collet, steadyrest at butt 
end. Tool-Holding Devices—Turret spindles. Cutting Tools— 
Drills, counterbores and reamers, shown in Fig. 35; these leave 
from 0.001 to 0.002 in. for finish. Number of Cuts—See tools, 





Fig. 35. Cut Data—Speed, 180 r.p.m. for counterbore, 150 r.p.m. 
for others; hand feed. Coolant—Triumph cutting oil, %-in. 
stream. Average Life of Tool Between Grindings—25 barrels. 


Production—20 per hr. 


FIRST STRAIGHTENING 
of Operation— 


Gages—Fig. 36. 
OPERATION 
of 


13. 


Number Operators—One. Description 


Straighten bore of barrel, taking out kinks; these are tested 
by sighting through the barrel and noting the eccentricity of 
the rings formed by the light; this is done in a darkened room 

Apparatus and Equipment 
70. 


and is known as the “ring system.” 
Used—Similar to that shown in Fig. 
duction—30 per hr. 


eens 


Gages—None. Pro- 
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FIG. 36, CHAMBERING GAGES. 
OPERATION [9 
OPERATION 20. TURNING SPOTS TO RUN TRUE WITH 


BORE FOR HOLDING IN SKIVING OPERATION 
Transformation—Fig. 37. Machine Used—Prentice lathe, 14- 
in. Number of Machines per Operator—Four. Work-Holding 
Devices—Work held on centers driven by dog, Fig. 38. Tool- 
Holding Devices—Tools held in tool post by setscrew. Cutting 
Tools—A. A. Rex high-speed steel. Number of Cuts—Two. 











Cut Data—Speed, 125 r.p.m.; feed, 100 to inch. Coolant—None. 
Average Life of Tool Between Grindings—12 to 15 barrels. 
Special Fixtures—None. Gages—Snap gages, Fig. 39. Pro- 


duction—21 per hr 


SKIVING OR FORMING 
BARREL 


Transformation—Fig. 40. Machine Used—Pratt & Whitney 
Lincoln miller rebuilt. Number of Machines per Operator— 
Two. Work-Holding Devices—Draw-in chucks at each end, 
operated by ratchet wrench (see Fig. 101). Tool-Holding 
Device—Special vise on miller table (see Fig. 41-A). Cutting 
Tools—See Fig. 41-C for details. Number of Cuts—Two, rough- 
ing and finishing tools in same holder. Cut Data—Speed of 
work, 60 r.p.m.; feed of cutter, 4% in. per min. Coolant—tTri- 
umph cutting oil; three %-in. streams at each end of barrel. 
Special Fixtures—Revolving centers for ends of barrel (see 
Fig. 42). Gages—Ring and snap gages; for gage for front- 
sight stud, see Figs. 43-A and 43-B. Production—15 per hr. 
from two machines. 


OPERATION 21. BOTH ENDS OF 
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FINISH-TURN OUTSIDE OF RIFLE 


BARREL 


Transformation—Fig. 44. Machine Used—Prentice barrel- 
turning lathe (see Fig. 6). Number of machines per Operator— 
Four. Work-Holding Devices—Work held on centers supported 
by backrest, same as in operation 9. Tool-Holding Device—Tool 

(see operation 9 and Fig. 6). 


OPERATION 11. 


held in tool post by setscrew 

Cutting Tools—,,x7,-in. A. A. Rex high-speed steel. Number 
of Cuts—One. Cut Data—125 r.p.m.; feed, 0.01 in. per min. 
Coolant—Compound, 4-in. stream. Average Life of Tool Be- 


Special Fixtures—Form 


Grindings—About 8 barrels. 
Gages—Snap gages (see 


tween 


or contour plates to bed of machine. 
Production—5 per hr. 


Fig. 46). 

















FIG. 46 


OPERATION 11 


FILING TO GAGE, BLENDING CONTOUR 
BETWEEN CUTS 


Transformation—Fig. 47. Machine Used—Prentice speed 
lathe (see Fig. 48). Number of operators per Machine—One 
Work-Holding Devices—Held on centers. Cutting Tools—S8-in 
mill file and 6-in. pillar file. Number of Cuts—Two. Coolant— 
None. Special Fixtures—None. Gages—Fig. 49. Production— 
About 53 per hr. 


OPERATION 12. 


STAMPING LOT NUMBER ON 


BARREL 


OPERATION 11-A. 


Description of Operation— 


Number of Operators—One. 
Stamping lot number. Apparatus and Equipment Used— 
Hammer, block and stamp. Gages—None. Production—200 
per hr. 
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OPERATION 24. MILLING MUZZLE TO WORKING LENGTH 
24 IN. LONG 





Transformation—Fig. 50 Machine Used—Springfield 24-in 
lathe Number of Operators per Machine Cone Work-Holdt 
Devices Work is held on pilot of end mill ind on tailstock 
center kept from turning by dog Fig 1 Tool-Holdins 
Devices—Held in taper of spindle hole of lathe Cutting 
Tools—End mill with 0.293 pilot Number of Cuts—Omne 
Coolant Triumph cutting oi Average Life of Tool Be 
tween Grindings About 75 barrels Special Fixtures None 
Gages—Leneth gage, Fig. 51-A Productior 100 per hi 





OPERATION 32. FILING BUTT AND TENON 


Transformation—Fig. 52 Machine Used—Prentice speed 
lathe Number of Operators per Machine one Work-Hold 
neg Devices Work held on center, driven by dog (see Fig 
ts) Cutting Tools—s-in. mill and 6-in. pillar file Number ’ 
of Cuts—Two Cut Data—1,500 rpm Coolant None 
Gages—Snap gage, Fig. 53 Productior 28 per hi 
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FIG. 59-A “ - 
OPERATION 34 We 
OPERATION 33. FINISH BUTT TENON SHOULDER, NECK, h 
AND REAM REAR END OF CHAMBER FOR = =| 
THREADING MACHINE CENTER | 
Transformation—Fig. 54. Machine Used—Pratt & Whitney 
10-in. swing hand screw machine. Number of Operators per Ke 








Machine—One. Work-Holding Devices—Work held in draw-in 
chuck with steadyrest at butt end. Tool-Holding Device— 
Regular taper shank. Cutting Tools—One hollow box mill, as 
in Fig. 55, together with facing and finishing mill, shown in 
detail in Fig. 56. Number of Cuts—Three. Cut Data—Barrel 
turns 150 to 180 r.p.m. Coolant—Triumph cutting oil, \4-in. 
stream. Average Life of Tool Between Grindings—50 barrels. 
Gages—Ring gages for diameter and shoulder length; plug 
gages for length of butt with relation to chamber (see Fig. 
57). Production—50 per hr. 


OPERATION 34. CUTTING THREAD FOR RECEIVER AND 
MARKING FOR DRAW 

















Transformation—Fig. 58. Machine Used—Pratt & Whitney , + L—om79r 
thread miller Number of Mcschines per Operator—Two. =“ : . Floor 
Work-Holding Devices—Regular draw chuck in connection Elevation of Stand 
with special sleeves that fit over barrel near muzzle and butt. = © y Or 
ype Sat 74 pean eee thread-milling arbor. Cutting FIG. 70. OPERATION 25 
ools—Milling cutter, as shown in Fig. 59. Number of Cuts— . > ox —. wm . — : 
One. Cut Data—Barrel turns 30 r.p.m.; milling cutter, 240 OPERATION 23. MILLING FRONT-SIGHT SPLINE 
r.p.m. Coolant—Triumph_ cutting oil. Gages—Thread and Transformation—Fig. 61. Machine Used—Pratt & Whitney 
marking gage, Fig. 60. Production—36 per hr. on two ma- Lincoln miller. Number of Machines per Operator—Three. 
chines. Note—A suboperation marks what is called the Work-Holding Devices—Special fixtures that hold barrels by 





“draw” line; a small fixture, Fig. 59-A, screws on the barrel, studs entering bore and chamber; the back-end clamping fix- 
and when tight against the shoulder the chisel-pointed ture is shown in Fig. 62; the chamber plugs are mounted in 
plunger is struck and marks the barrel: this becomes the the swinging levers AA; the lever and cams BB clamp barrels 
working point in future operations; the tool B in Fig. 59-A in place; a knife-edge stop which locates the barrel by draw 
removes the burr. mark put on as in Fig. 59-A; this locates the spline for 
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front-sight stud at 90 deg. from “draw” mark; the other barrel 
is placed with the spline down and the under side of the stud 


base milled flush with the barrel; both are run through at one 
milling-cutter arbor. 


cut. Tool-Holding Devices—Standard 

Cutting Tools—Interlocking form-milling cutters, Fig. 63; Vic- 

tor high-speed steel. Number of Cuts—Two. Cut Data—Speed, 
cutting oil. Average Life of 


Coolant—Triumph 
Grindings—250 to 
per man 


60 r.p.m. 
300 barrels. Gages—Fig. 64 





Tool Between 
Production—50 per hr. 


STAMP OF SHELL AND 
AND YEAR 


ROLLING 
FLAME, 8S. A 


39% 


OPERATION 


Machine Used—Special rolling machine, Figs. 103 and 65 
Number of Operators per Machine—One Work-Holding De 
vices—Special chuck with lever for rotating barrel Tool- 
Holding Device—Special arbor for stamp Cutting Tool 
Special stamp roll Number of Cuts—One Coolant—None 
Gages—None Production—150 per hr, 
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REAMING TO 0.298 IN. 


Used—Ames Manufac- 
Number of Machines 


OPERATION 17, 


Fig. 66. Machine 
barrel reamer. 


Transformation 
turing Co. two-spindle 
per Operator—Four. Work-Holding Devices—Work is held 
on V-blocks by screw at butt end, Fig. 8 Tool-Holding 
Devices—Reamer held in collet with 4-in. setscrew. Cutting 


Tools—0.298-in. reamer, Midvale special high-speed _ steel. 
Number of Cuts—One. Cut Data—Speed, 100 r.p.m.; feed, 10 
In. per min. Coolant—Triumph cutting oil forced into 


Average Life of Tool Between Stonings 


barrel by hand pump. : 
Production— 


25 to 30 barrels. Gages—Similar to Fig. 33. 

About 18 barrels per hour. 
OPERATION 26. FINISH-REAMING TO 0.300 IN. 

Transformation—Fig. 67. Machine Used—Same as oper- 
ation 17. Number of Operators per Machine—Same as opera- 
tion 17. Work-Holding Devices—Same as operation 17. Tool- 
Holding Devices—Same as operation 17. Cutting Tools— 
Scraping reamer, Fig. 68; this is maximum diameter for only 
a portion of its length near the center. Number of Cuts— 
Same as operation 17 Cut Data—Same as operation 17. 
Coolant—Same as operation 17. Average Life of Tool Between 
Grindings—Same as operation 17. Special Fixtures—Same as 
operation 17. Gages—See Fig. 69. Production—Same as 
operation 17. 

OPERATION 25. FINAL STRAIGHTENING OF BORE 

Number of Operators—One. Description of Operation— 
The operator places barrels on hollow centers, as shown at A, 
Fig. 70; the outer end is of smoked glass, having fine rings 
scraped on it; revolvine the barrel by hand on the hollow 
centers shows whether the light rings are concentric or ec- 
centric; if eccentric they are straightened by placing barrel 
across the babbitt block on top of the stands shown at B and 
striking with the copper hammer C; the operator stands at D, 
and the barrels to be tested are in the rack at E. Apparatus 
and Equipment Used—Testing centers as described above, 
straightening blocks and copper hammer. Gages—None 
Production—20 per hr. Note—Some barrel straighteners use 
what is known as the “line” method, by which the barrel is 
sighted across a horizontal line in front of a window; if the 
two lines that show in the barrel are parallel, the barrel is 
straight; both the ring and the line methods are used in the 
inspection. 


Mechanical Engineers Society 
Pays Off Its Debt 


In a bulletin just issued to the membership, the officers 
of the American Society of Mechanical Engineers state 
that the last of the bonds issued by the society to finance 
its part of the Engineering Societies’ Building enter- 
prise was paid off on July 1, and the society is now 
out of debt. Many will recall that when, a dozen years 
ago, Andrew Carnegie electrified the engineering pro- 
fession with his generous offer of $1,500,000 to erect a 
great building in New York City as a home for the 
national engineering societies, he coupled with it the 
stipulation that the societies themselves should purchase 
the land on which the building was to be erected. 

The cost of this land was about $540,000, and this 
investment in itself seemed to many a large burden to 
be assumed by the three societies that accepted the offer. 
The immediate financing was made easy, however, by 
Mr. Carnegie, who advanced the money for the land pur- 
chase. For a number of years this loan was continued, 
the societies paying interest upon it. Each of the societies 
made energetic efforts to raise the money to pay off this 
debt by circulating subscription papers. It was hardly to 
be expected, however, that so large a sum would be raised 
by direct subscription, and there was a general opinion 
that the societies themselves should bear the burden. 
Principally through the efforts of the late Charles Wal- 
lace Hunt, who was for many years active in the council 
of the American Society of Mechanical Engineers, a 
plan was devised by which the money was raised to pay 
off the balance of the debt for the land in the following 
manner: The society issued interest-bearing bonds equal 
in face value to the amount of the debt, announced that 
the portion of its income derived from initiation fees 
would be segregated each year to pay off an installment 
of these bonds and invited subscriptions from the mem- 
bers of the society. The sum desired was promptly se- 
cured and, as announced above, the last of these bonds 
has now been paid off. 
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Another announcement in the bulletin issued to the 
society members is of general interest. There is a more 
or less general impression among the members of the 
national engineering societies that a large part of the 
money they pay in for their annual dues is expended in 
maintaining the expensive offices and headquarters in 
the big building in New York City. 

To those who may have held such an opinion, it will 
be of interest to note the statement issued by Calvin W. 
Rice, Secretary of the American Society of Mechanical 
Kngineers, that at the present time less than 5 per cent. of 
that society’s annual income from dues is absorbed in pay- 
ing its share of maintaining the building in New York 
City. If the society owned no property whatever and 
merely rented the space absolutely necessary for the 
clerical force required to carry on its work at its head- 
quarters, in New York or any other large city, the annual 
rental would amount to more than 5 per cent. of its in- 
come from dues. 

ww 


Design of Crossfeed Screws 
for Lathes 


By M. H. 


As long as the human element enters into the opera- 
tion of machinery, just so long must machines be de- 
signed to guard against breakage and the consequent 
loss in production while waiting for repairs. A number 
of breakdowns on engine lathes have been brought to my 
attention. The operator in using the power crossfeed 
remains away from his machine too long or fails to real- 
ize the limitations of his lathe until it is too late, thereby 
allowing the crossfeed nut of the tool rest to run against 
the end of the recess in the carriage. This of course 
strips the teeth from the crossfeed gears in the apron 
and frequently bends the crossfeed screw. 

Most lathe builders now, I believe, either shorten the 
screw at the threaded end or extend the carriage slot 
through the bridge of the carriage to prevent the nut 
from striking. Either method is effective, but there still 
exists the danger of striking the carriage bridge at the 
front side when the tool is feeding toward the operator. 
Tio remove this possibility the crossfeed screw should 
be turned down to the root diameter of the thread or 
slightly less, a distance equal to the length of the cross- 
feed nut plus enough to make it certain that the nut 
run off the thread before striking the carriage 
bridge. 

As a necking is usually made for the threading tool 
to run into anyway, the small amount of extra turning 
required would be more than compensated for by the 
reduction in length of thread to be cut. The screw is 
not materially weakened, as the old necking was always 
made deeper than the root diameter of the thread. 
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To Prevent Wheel Loading 
When Grinding Aluminum 


When grinding aluminum, the wheel is apt to gather 
the particles of aluminum and prevent grinding. It is 
pointed out by E. J. Hansen that a little grease or lard 
oil on the face of the emery wheel will prevent the parti- 
cles from sticking and thereby insure the wheel cutting 
smoothly and to its maximum efficiency. 
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Inspectors’ Thread Gage 


The illustration shows a ring thread gage that can be 
adjusted and sealed. I find that the bodies of these gages 
are preferably made of a good quality of casehardening 


stock annealed once or twice before working. It is tlien 
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RING-THREAD GAGE 


worked nearly to size and casehardened deep enough for 
the final lapping. The knurling should be done before 
the final threading and an annealing operation should be 
interposed between knurling and threading. 


Chicago, Il. BLAIN. 


C. 
Machining Large Spud Points 


The Pelton Water Wheel Co. recently machined two 
large spud points used in the construction of the Yuba 
No. 16 dredge, the largest gold dredge in the world. The 
accompanying illustration shows how the spud point was 








ON THE FLOOR MILL 





Letters from Practical Men 
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A HUGE DREDGE SPUD POINT MOUNTED FOR MACHINING 





| 


mounted on the bedplate of a large floor mill and gives 





some idea of the amount of material removed. 

This spud point is a hollow steel casting, with the upper 
portion machined to fit into the socket of the spud, which 
is framed from structural-steel sheets. The overall length 
2 in. Its maximum width is 5 ft. 


of the casting is 15 ft. 2 
ft. The approximate 


and its broadest portion 
weight 10 tons. 

It was necessary to remove about 2 in. of stock from the 
The area of the machined surface, not 


») 


~ In. 


Ss 
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machined faces. 
taking into consideration the chamfers for fitting into the 
framed socket, was 4 ft. 8 in. by 5 ft. 2 in. on the broad 


faces and 1 ft. 11 in. by 5 ft. 2 in. on the narrow faces. 
Chips weighing 2,325 Ib. were removed from the first 


spud machined, while 2,663 lb. of chips were removed 
from the second spud point. J. W. SWAREN, 
Hayward, Calif. 
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Improved Micrometer Depth 
Gage 


The illustration shows a depth gage that saved a good 
deal of time and money on a job upon which an ordi- 
because the 
We ordered a 


nary depth gage could not be emploved 


micrometer is in the center of the block. 
special micrometer head A and made the block B of hard- 
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IMPROVED MICROMETER DEMPT:.1 GAGE 


ened tool steel 2x ygXy'y in., ground and lapped on the 
wide surfaces. The three recesses were put in the block 
to the held by the 


nut (. 
The advantage of the tool is that it can be 
As its ac uracy de- 


receive micrometer head, which is 


used in 


corners as well as on open work. 
pends on the upper and lower surfaces of the block it 


cannot get out of adjustment. Epwarp HELLER. 


Brookly n, N, 7. 
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Bench-Lathe Milling 


The milling attachment deseribed in this article is so 
handy and useful that once a mechanic has used it he will 
sorely miss it when not obtainable. 

In the milling of some very small job, the piece may be 
clamped either to the face plate or to an angle plate which 
is located on the face plate. The transverse and cross- 
slides of the lathe, together with the vertical slide of the 
attachment, will allow the operator to feed the cutter in 
any direction for straight milling; also the spindle of the 
attachment may be swung to any desired angle, the extent 
being determined by the graduated dial. As the trans- 
verse slide of the lathe may also be swung to any angle, 
and the face plate upon which the oe is located may be 
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BENCH-LATHE MILLING ATTACHMENT 


THE 


r to a stop allowing for the milling 


rotated either fully or 
may be 


of a radius, the ways in 
vtilized can readily be imagined. 

Small cutters, small reamers and similar work may be 
milled much faster than in the milling machine. To illus- 
trate the simplicity and rapidity of use to be obtained with 
I shall describe the making of a small 


which this accessory 


this attachment, 
cutter. 

In Fig. have on hand and 
which I use when making these smal! cutters, this sleeve 
serving to adapt the cutter to the Van Norman duplex 
milling machine. A piece of drill rod turned to fit the 
sleeve, which acts as a gage for the taper shank of the 
cutter, is tapped into the sleeve and held in the spring 
collet of the lathe. After the blank is turned to the proper 
shape, the turning tool is removed and the milling attach- 
ment mounted in its place. The blank is then speedily 
willed regardless of the shape. The making of a small 
cutter of this sort would be an awkward and difficult job 
for the milling machine as it takes too much time. 

Small form cutters may be sharpened in the bench lathe 
by substituting a grinding wheel for the cutter. When a 
form cutter is sharpened by means of the spring stop com- 


is shown a sleeve which I 


monly used in grinding plain cutters, the stop cannot 
locate the edge being ground by coming in direct contact 


with the same tooth, but must locate another tooth. If the 
teeth are unevenly spaced, this method is bound to result 
in error. The advantage of sharpening the cutters in 
this manner is the fact that accurate division is obtained 
through the division holes on the cone pulley of the lathe. 
if it so happens that the necessary divisions cannot be 
obtained through the cone pulley, a gear may be placed on 
the spindle in the same way as for cutting a thread, this 
gear containing a number of teeth equal to or a multiple 
of the number of teeth in the cutter. A stop is so fastened 
to the lathe that the gear.can be utilized for obtaining the 


divisions for grinding the cutter. 
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In Fig. 2 is shown a simple jig for drilling the holes in 
small threading dies. It was essential when constructing 
this jig to have the holes A evenly spaced and also equi- 
distant from the center. After the seat had been bored to 
size, the attachment was mounted in place of the turning 
tool and the piece soon spotted for drilling and reaming 
in the drill press. This is a good example, showing the 
amount of time that may be saved. 

The attachment may be used to good advantage for 
backing off and sharpening small threading dies. The 
cutter and india oilstone used for these operations are 
shown in Figs. 3 and 4. 

Summing up, it is well to note that the milling attach- 
ment in the bench lathe removes metal slowly and should 
be used only when small amounts of stock are to be taken 
off. The operator can readily see what he is doing, and 
if the dials of the various feeds are graduated in degrees 
and thousandths these may be used to good advantage. 
If the work has been turned in the bench lathe, it may be 
milled without being removed from the lathe. The job 
may be quickly located upon the face plate or angle plate 
in almost any desired position and the cutters, which can 
be cheaply made, can be applied at different angles or in 
any direction. If the attachment is a good one, it has 
hardened and ground bearings which are protected from 
dust and can be adjusted for wear. The spindle can be 
rotated at grinding speed, therefore wheels may be 
mounted and used for such jobs where other grinding 
attachments fail. Lastly, the tool maker can use his sense 
of touch to better advantage on this delicate apparatus 
than on a larger machine. Gustave A, ReMACcLE. 

Newark, N. J. 
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A Hand Marking Fixture 


Trademarks and other designs can be impressed 
work advantageously with the aid of a power marking 
machine, especially when the article to be stamped is 
sufficiently strong to resist pressure without distortion. 

The accompanying illustration shows the design of a 
bench fixture for placing the trademark on the socket 
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THE MARKING FIXTURE 


shell of electric attachments. With the use of this fixture 
a high rate of production has been attained, girls being 
employed as operators. 

The base A is planed to receive the slide B, which is 
clamped in position by the locking strips C after being 
adjusted to give the proper depth of impression by the 
adjusting screws ). The design to be marked is cut on 
the face of the stamp block F, which is operated by the 
handle F. The work to be marked is dropped onte the 
locating plug G, which may be changed for different sizes 
of shells, as may the stamp block £2. 

The production from this fixture has run as high as 
1,000 shells per hour. C. F. Scripner. 

Springfield, Mass. 
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Cutting Rods im a Punch Press 


The two shearing dies described by Mr. Valdes on page 
388 are not so faultless or so inexpensive when compared 


with others as he may think. Dies such as these, that 


will be interchangeable and safe, can be made more eco- 


Rod Pin A is) 





Fig. 


FIGS. 1 TO 3 ECONOMICAL SHEARING DIES 


nomically by securing a thin strip of steel (A, Fig. 1) 
with the necessary half-rounds in it on a standard cast- 
iron bedplate B, which also can carry the sliding distance 
stop. A bent plate C, of 12 gage with corresponding holes 
on the feed side, is not only a safety guard, but prevents 
the bending of thin rods. There is, of course, no ob- 
jection to the use of a piece of steel with full holes, which 
will do away with the guard. 

The labor involved in curving the cutting die might 
be saved, as I question its advisability and am convinced 











Fig.4 


FIG. 4. ROD-CUTTING DIES FOR THE PUNCH PRESS 


that it is anly practiced because others have done it before 
I took the trouble to look into the deformation caused by 
different punches and found that a hollow punch deforms 
the section as shown by A (Fig. 2) and a straight punch 
results in section B. I cannot see, therefore, why a punch 
should be made hollow. Further, a straight punch shears 
cleaner. 

The remark that the ends of the rods are cut square 
is only true as long as the bushings and punch are new 
and a tool maker has set the die. In any other case the 
cut will be as shown by Fig. 2, the feeding end showing 
a heavy burr, the pin being slightly curved and the shea 
of the pin, instead of being straight, is crooked and ofte 


even hollow. A thin pin of soft material will demen 
strate this very clearly. 

It is poor practice to feed more than one rod at a time. 
as the best results are obtained by running the press 
constantly. This will give the operator enough to do to 
feed one rod against the stop. If he has to take care of 
many rods a large percentage of the pins will be short, 
hecause of the rods not being fed to the stop. 

In the long run an expensive die is the cheapest. The 
die shown in Fig. 4+ has none of the faults of the less 
expensive ones, guarantees a clean accurate cut free from 
burrs and, above all, any inexperienced man can set it 
under any press in two minutes. It consists of a base- 
plate A on which is a vertical plate B containing the 
holes or bushings. With strips C and spacers D it forms 
guides for the straight punch 2, which is kept up by two 
springs (not shown) at the ends. Two screws F in the 
vuides carry a sliding stop G@ pressed back by springs 
against two wing nuts. The nuts allow a ready adjust 
ment of the stop, JAN SPAANDER., 
Brooklwn, N.Y. 


What Is a Gage, a Die, a Jig, 
a Tool, a Fixture? 


The editorial on page 479, asking for definitions of 
familiar machine-shop tools, prompts me to write the 
following in regard to shop nomenclature. It seems the 
time is at hand when a dictionary of shop names and 
expressions should be compiled and adopted as a stand 
ard. A reader may come upon such expressions as 
“grinding a valve” or “lapping a hole.” If he is un 
familiar with the process of grinding valves, or lapping 
holes, he will never dream that these two operations are 
alike and should be expressed by the same term. Wish 
ing to understand the terms, he refers to the dictionary 
and finds that grinding is “wearing down, polishing, or 
~harpening, by friction.” Upon referring to purely me 
chanical literature, he finds that the term grinding is 
used to signify “wearing down, or sharpening, with a re 
volving emery, or other abrasive wheel.” Lapping he 
will diseover to be “the process of wearing down by means 
of a loose abrasive worked between two surfaces.” 

Naturally, the seeker after knowledge will be at a 
less as to why the process of wearing down the seat of a 
valve 1% termed “grinding,” since the powdered-glass 
abrasive is not set in either surface, and the operation 
is so similar to the lapping operation, If a reader does 
not know how valves are ground and he reads the ex- 
pression, “the valves were then carefully ground,” he 
will gain the impression that the valves were ground with 
a revolving wheel. 

Owing to the absence of a standard shop dictionary, 
writers are forever inserting explanatory phrases in arti 
cles, thus tending to distract and confuse the reader. 
There was one instance where a tool maker made a num 
er of small valves for an outside firm. This tool make 
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was unfamiliar with valve work, and in his efforts to 
obtain good results ground the valves very carefully, 
using a revolving wheel. Had this tool maker been in- 
structed to lap the valves, using powdered glass as an 
not heen the failure it 
understands 


abrasive, his work would have 
was. Of 
just what is meant by grinding valves: 

The cause of the error in the instance just cited was 
due to the fact that it was not explained to the tool 
maker, as a matter of caution, that while grinding is 
erinding at all times for some, it is polishing to the pol- 
isher, stoning to the man wielding a stone, and in some 
aspects, lapping to the tool maker. 


Newark, N. J. GUSTAVE 


course an automobile mechanic 


A. REMACLE. 





[ am one of the many who will take up your suggestion 
to define gages, dies, jigs, tools and fixtures. 

A gage is a form of measuring instrument. The name 
is applied to two widely differing forms. One type, the 
diaphragm needle and dial for measuring the pressure 
of a fluid, as steam or air, ix of course outside of this 
discussion. As ordinarily the toolroom, the 
name applies only to tools for measuring, or to be exact, 
ix made to test one di- 


used) in 


testing dimensions. Each gage 
mension, and only one: if it is adjustable it is only to 
take up wear. In other words, the name is not applied 
to micrometers nor indicators, though these may both be 
used for the same purpose. 
The “die” is applied 
classes of tools. The first class includes the tools used 
for cutting threads on the outside of cylinders, when 


word to two widely differing 


they consist of two or more chasers set into a holder. 
The second class includes all the tools (shear blades ex- 
cepted) which are used to cut or form material into 
pressure. This is divided 
dies for sheet-metal stamp- 


definite shape, by means of 
again into three subclasses 
ing, drop forging and die casting. 

The word “tool,” aside of course from 
veneral meaning, and within the limits of this article, 
is applied to the special cutting tools, often with sev- 
lathes, millers, ete. Each tool is 
process of 


its very broad 


used in 
single operation in 


eral cutters, 


made to do one the 
manufacture, 

The names “jig” and “fixture” are synonymous. They 
apply to devices for holding work or guiding tools while 
at work, or both together. Each jig is made for one 
certain part, and sometimes for only one hole or eut; 
hut more often several different operations are done in 
the same jig, with one setting of the piece. They are 
also used for devices for holding work or gages and in- 
and in this 


dicators, or both, in inspecting; case also 


each one is made for a certain piece only. 


Plymouth, Mich. W. B. GreENLEAP. 
The Advantages of Machinist- 
Draftsmen 


Having oversight of the engineering department of a 
firm of well-known machine-tool builders, [ wish to add 
my opinion to the great number expressed on the subject 
of the machinist-draftsman, as advocated in Mr. Badge’s 
irticle on page 31. 

A man taken from the shop into the drafting room is 
more apt to have the qualities for the making of a drafts- 
man than a large proportion of the graduates of our tech- 


ST 
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nical schools, inasmuch as he possesses the required knowl- 
edge of the proper methods of machining parts. He may 
detail, whereas the graduate cannot possibly acquire 
knowledge to do this in the short period of instruction, 
which he obtains in school. The man from the shop has 
usually served an apprenticeship of at least three years. 
and his ambition will cause him to delve into the whys and 
wherefores of mechanics and mathematics that pertain 
to his position. 

It is not necessary for the machinist-draftsman to have 
a full working knowledge of the pattern maker’s, the core 
maker’s or the molder’s trade, but he should be acquainted 
with the principles and methods emploved in them, all of 
which he may obtain by personal contact with these trades. 
It is not necessary that he be able to make a glue joint, 
hut to make an intelligible drawing he should know how a 
pattern is made and how it is used in the foundry. 

He should also know by experience the difficulties a 
molder encounters with back draft, and know how to pick 
out loose pieces from inaccessible holes, also how not to 
set a core upon chaplets when it is possible to have sufli- 
cient on the core prints to avoid it. He should also have 
the experience of forging a frame and making square 
corners in order to realize the difficulties met by the 
blacksmith. 

It will hardly be feasible for him to serve an apprentice- 
ship in all the trades of which he should have a working 
knowledge, as it would be at least 10 or 12 vears before 
he would have mastered all of them. But a small amount 
of experience in each of the above-mentioned trades and 
the burning of a large amount of midnight oil will put 
him on a par with the best. 

He should make his advent into the drafting room in 
the small rather than the large shop, that his possibilities 
of obtaining the privilege of making the necessary experi- 
ments may be enlarged. 

I have had my experience with both the shop and the 
school graduate draftsman. Give me the shop man every 
time, unless the school man has had an equal amount of 
shop experience. By expressing this opinion I do not 
intend to belittle the school graduate, but hope to point 
out to such graduates the necessity of shop experience 
before making a success in any drawing room. 
E. W. 


Dexter, Maine. TATE. 


# 


How Far Can Supervision 
Replace SKill? 


The editorial on page 435, American Machinist, discuss- 
ing the replacement of skill by supervision, is very inter- 
esting and graphically illustrates the extent to which 
efficient management can go in a successful attempt to 
keep production at normal under adverse conditions. 
Many, no doubt, after reading the editorial will claim 
that it is an impossibility to make a successful die sinker 
out of a chauffeur in two months’ time. If I had read 
the article in a newspaper instead of in the American 
Machinist, | would promptly state that someone had been 
“stringing” the reporter who wrote the copy. A little 
thought, however, on the part of the man who knows any- 
thing about die sinking will convince him that the article 
rings true. 

Die sinking, in this case making drop-forge dies, calls 
for considerable skill in two lines—operating a vertical- 
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spindle miller and using such hand tools as files, rifflers, 
scrapers, etc. The modern vertical miller is not a diffi- 
cult machine to operate, as the cutters do practically all 
the work. Thus all the operator has to acquire is a cer- 
tain amount of judgment in taking cuts and working to 
lines. Under the watchful eye of a competent supervisor 
who is possessed of patience and the ability to teach, an) 
man who is mechanically inclined should make rapid 
progress, provided he is determined to succeed. 

The handwork in finishing the dies, which calls for the 
use of files, scrapers, etc., is not as difficult as one might 
imagine, when we stop to consider that practically all th 
surfaces to be finished present curves. Now it is much 
easier to hand-finish a curved surface than a plane one. 
While it might be an utter impossibility to teach a man 
to file flat—finish up a blanking die, for instance—in a 
comparatively short time, the amount of skill necessary 
to finish up a drop-forge die is not too difficult to be 
readily acquired, as practically all the flat surfaces have 
finished on the 

To what extent supervision could replace skill in other 
lines of tool making is a matter of speculation. Let us 
To bore jigs ac- 


heen miller. 


consider jig boring as an illustration. 
curately calls for good judgment and a fine sense of touch, 
not to be acquired in two months or two years—that is, by 
the average man. Other machining operations on jigs— 
planer work on the shaper, for example—call for a 
degree of skill that cannot be developed in a short time. 
As a practical illustration of this fact we all know that an 
ordinary machinist can turn out fairly good work on the 
shaper if we are willing to tolerate allowances of from 
two to three thousandths. Suppose we give this man a 


jig casting 9 in. long, 6 in. wide and 4 in. high, with 


st veral surtaces to 
and square when tested on a surface plate with a dial 


finish that must show both parallel 


He would do a workmanlike job, no doubt, as 
but in 


indicator. 
far as outward appearances were concerned ; nine 
out of ten would be neither parallel nor 
square, because he has not had the opportunity to develop 


the skill and judgment Hecessa ry to work to very close 


his work 


Casts 


limits. 
Another instar ’ 
found in the manufacture of subpress dies, either little 


where extreme skill is necessary is 
ones for making watch wheels or large ones for Inakine 
armature disks. That it takes a skilled mechanic to do 
work of this kind goes without comment: and it is very 
doubtful if a comparatively unskilled man could become 
proficient on this class of work in a short time, no matter 
how complete the supervision. 

Some years age, while traveling about the country as a 
tramp machinist, [ often met mechanics with whom I 
The rate 
men advanced was little short of marvelous. 
where | worked, il daredevil, vood-natured sort of chap 
Nobody ever took him seri- 


had worked previously. at which some of these 


In one shop 


ran a hand screw machine. 


ously ; in fact. we considered him as a sort of joke. | 
met him again about a vear afterward under very diffe: 
ent conditions. The dirty overalls had given place to 
a white apron, and 
he was boring jigs on a miller equipped with vernier 
slides. Where he picked up tool making [ do not know; 
but he evidently was making good, as his work always 
I recall another youth of twenty 
Two 


nstead of running a screw machine 


passed close inspection. 
or thereabout who used to operate a punch press. 
vears later T worked with him as an experimental hand 
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in a large shop in the East which is noted for the quality 
of its output. 
his knowledge in two years. 
experimenta! work, which ix proses uted from drawings 
alone, calls for both skill and judgment. 

The two men above mentioned succeeded because the 


He was also making good, and he acquired 
Let me state right now that 


were natural mechani s who wer ired witha devtertitiha 


tion to win. I strongly suspect that this factor has some 


thing to do with the success of the embryo die sinkers 


referred to in the editorial in question, Close supervision 
can no doubt replace skill to a certain extent within rea 
sonable limits, but success in lines calling for extreme 
accuracy will always be governed by the factors of long 
experience or exceptional ability. . B. Jacons. 
Indianapolis, Ind. 


Precision Gage-Making Work 


On page 390 is a letter from Mr. Remacle answering 
a previous article of mine, wherein | stated that the sic 
of a grinding wheel should never be used for general too! 


and gage grinding. 


In a few words | shall demonstrate, verv clearly, just 


why this method is in 
In stating that | told how un “certain job should he done 
the wheel.” Mir. | 


error, from every point of view 


Vv using side of the Remacle is very 


much mistaken. Suppose we are to consider as the pe- 
AC t 
See, D, A: 
Le yy 
= FS Y ( 3 \ 
he 4 1 i 
vs 
\ ) \ . i 
a} Dy 
df ; §3 | 
S| 
\Y 
FIG DISH WHEE! rIG CUP WHEEL 
riphery that surtace of the whie it st from the cente! 
and bounding the intermediate part of the wheel: that is 
to say, that part of the wheel between the farthest sur- 
face and the center. This, | take it, « sullicient deti 


nition of the term “yt riphery” or the present cause, 


Now, if the dished wheel is presented to us in a plain or 
flat state, it will be found that Mr. “side” will 
the 


and in its dished state. 


> — 
Rerun is 


be but a more or less beveled jm riphery, l'o considet 


dished wheel in its various forme. 


let us employ a homely example Suppose you cut yout 
hand on the sharp edge of a brass cap. Would you say 
vou cut vour hand on the side of the cap or the edge ol 


au cap has two sides—an out- 


Yet such 


insta 


the cap? Which ? 


side surface and an surface—the periphery being 


located at right angles to both sides, or surfaces, by the 


drawing dies. ‘This angle is far greater than that found 
in anv dished wheel, but the edge is still the edge. is it 
not? Thus we see that the “side” of a dished wheel may 


« merely the periphery of the wheel presented to thi 
work at an angle, as I shall demonstrate. The dished whee! 
and the ( up wheel were designed Lo ¢ nable us to get awa\ 
from the inaccurate “side grinding” incidental to the use 
» of course, that 


tru 


ola plain disk wheel. It is perfect] 
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many of the finest tool makers use the side of a grinding 
wheel for close work and actually get good results; but 
! am firmly of the opinion that a better way exists. 

Take a plain disk wheel having no side clearance; in 
addition to the objections mentioned in my former article, 
page 121, there are other and fully as serious disqualifi- 
cations to the use of the side of such a wheel for accurate 
work on fine tools and gages. 

Suppose the face to be 144 in. Now it is evident that if 
we are grinding in a slot % in. deep, a corresponding 
amount of the side surface, or % in., is cutting. This 
gives just twice as much surface to dress and keep true, 
producing double the amount of wear on the wheel, thin- 
ning it quickly and wearing it out in about one-half the 
regular time. I have not figured the extra time spent in 
dressing, wear and tear on diamond or dressing brick, 
ete. 

Also, a consideration of the foregoing makes it easy 
to assume that the chances of error in the finished work 
will be about twice as great where the side of the wheel 
is used as would be the case if it were possible to use the 
periphery of the wheel. Owing to the greater cutting sur- 
face presented by the side of the wheel it may be presumed 
by many that a given form can be maintained for a 
greater length of time; but that is not, necessarily, the 
case, 

The periphery of a wheel, running at a uniform speed, 
not only appears to hold a form as well, but is certainly 
far more easily redressed as the shape wears down. On 
the other hand, if the grinding is done on the side of the 
wheel, the nearer the cut approaches to the center of the 
wheel the more the speed is reduced, thus giving a wide 
range of speeds at one and the same time. 

This condition is intensified or moderated, according to 
the depth of cut or width of surface being ground; but 
though the cut be only \% in. deep, this condition is still 
present, and the fact that the cut is fairly shallow makes 
the method none the less wrong—entirely wrong. 

The evils of cutting at too slow a speed are several ; most 
prominent among them being slow production, glazed 
wheels, burned work and very often a wavy, irregular 
surface of the work being ground, because the side of the 
wheel runs out of true. 

[ never said the side of a wheel is entirely useless. As 
a medium for holding the periphery to the center it has 
few, if any, equals. As to just what is the side of a wheel, 
consider the drawing, Fig. 1. I have chosen a Le Blond 
dished wheel as best suited to bring out the points I 
wish to make, although one may take any dished wheel, 
no matter how wide the grinding surface. If the wheel is 
of the dished variety, the cutting surface is but a bevel of 
the periphery, situated in the most convenient relation to 
the work—nothing more. 

In the drawing it is apparent that A is one side of the 
wheel, B the other side and C the periphery, but presented 
to the work at an angle; for if C is also a side, we would 
have a wheel with three sides and no periphery, which 
would be an absurdity. 

A dished wheel, by the way, appears to work better if 
it is not used just as it comes from the factory. Our 
practice is to dress a slight clearance on the flat cutting 
surface, producing in effect the wheel shown in Fig. 1. 
This dressing is intended to give only clearance. 

In Fig. 2 is shown a cup wheel, known to the trade as a 
“Cincinnati No. 2.” Properly speaking, this is no more a 
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This wheel. 


side-cutting wheel than is the dished wheel. 
if straightened out, will show a beveled periphery, as is 
patent to all. 

Even if, for the sake of argument, [ allow that these two 
wheels—shown in the drawings—do eut with their sides, 
it is still a side cutting vastly different from that of the 
plain disk wheel Mr. Remacle uses for grinding his snap 
gages. The fact that Mr. Remacle has no trouble in grind- 
ing first-class snap gages with a plain disk wheel shows 
him to be an unusually skillful tool maker. I am also 
quite certain that he will find a dished wheel superior for 
the job, assuming, of course, that he is not already fa- 
miliar with all the details of toolroom grinding. When we 
have anything that might be ground with the side of the 
wheel we use a dished, cupped or beveled wheel instead. 
Our work embraces about two dozen different kinds of 
gages, including snap gages, jigs and general tool salvage. 

Plainfield, N. J. J. B. Murpny. 


* 


Mistakes in Advertising for 
Machine-Shop Help 


A common fault with many advertisements inviting 
applications from workmen for positions such as_ tool 
makers, machinists, drilling hands, lathe hands, mille: 
hands, ete., is in inserting the term “first-class.” While 
this no doubt expresses plainly the real desires of those 
who write these requests, it nevertheless is a great deter- 
rent in getting the right kind of help—men who undou/)t- 
edly have the desired qualifications. 

The idea may be grasped more clearly in looking at an 
advertisement from the viewpoint of a workman who mii\ 
be first-class in every sense and would fit well in te 
position open, but whose modesty or lack of confidence 
would hold him back from answering an advertisement 
containing this term. There are very few really first- 
class workmen engaged in any occupation who would 
willingly or openly parade their efficiency. The workman 
who would do this or does do it, is generally of the second 
grade. He is one of those whose habits of dissipation 
prevent them from holding jobs for any length of time or 
whose boastfulness exceeds their merits. 

There are also a few young apprentices who, when they 
have finished their time, believe that they are fully experi- 
enced and first-class. They are apt to scorn their “first 
offer” unless it is accompanied by almost a salary. 

There are many workmen who are reliable, steady, do 
good work, can be depended upon and seldom spoil work. 
They are generally in satisfactory positions. Even when 
they see an opportunity to better their wages they wil! 
hesitate a long time before they venture to make an appli- 
cation, for fear that they will not measure up to one o! 
these misleading advertisements. Yet in nearly all case= 
they would (although unknown to themselves) meet tl 
required conditions. Thus the term “first-class” as used 
in advertisements of this kind serves as a hindrance to 
getting good men and tends to destroy the confidence or 
desire of many workmen who really wish to answer the 
requests and secure the positions mentioned. 

It seems advisable, therefore, to use terms other than 
“first-class,” such as “a steady drilling hand,” “a reliable 
miller hand,” ete. Then one may be assured that the 
applicants are really competent, and less trouble will be 
had in securing the right kind of help. 


Hartford, Conn. J. E. Cooney. 
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United States Munitions 


The leading article in this issue, by Howard E. Coffin, 
member of the Naval Consulting the United 
States, and the technical article beginning on page 635 
should be read together. Mr. Coffin points out with force 
that our great industries must be organized and educated 


Board of 


that they may be in readiness to serve the nation in 
time of emergency. He also shows how important it is 
for the machine shops of the country to have a knowledge 
of machine tools and methods already in use in manu- 
facturing United States munitions. 

The article on page 635, under the department head- 
ing “United States Munitions,” is the first of a series 
to show how American munitions of war are manufac- 
tured in the shops of the Army and Navy Departments. 
The beginning is with the manufacture of the United 
States service rifle. This is believed to be the first tim 
that an attempt has been made to show in a technical 
journal all the detailed steps in the manufacture of a 
highly developed modern military rifle. 

The great purpose behind this work is to put into the 
hands of the readers of the American Machinist accurate 
information to serve as a for the manufacture of 
United States munitions of war in private plants. Thus 
all the information will deal with what is actually being 


basis 


done today in producing the various articles that are 
taken up. With this knowledge as a starting point, pri- 
vate manufacturers can so plan the manufacturing meth 
ods in their own shops, with their own equipment, as te 
United States war material successfully and 
economically, 

Another purpose behind this work is to show machines, 
small tools, gages, methods and processes that are the 
result of more than a century of development of machine- 
shop practice, for one article of our munitions—the army 
rifle—has the United States 
an interchangeable basis for more than one hundred years. 


produce 


been manufactured in on 
Many of these highly developed details of practice have 
applications if the making of other machine-shop 
products. 

To handle this enormous volume of information suc- 
presentation has been de- 
veloped. It the first technical article. 
Purely descriptive text has been largely eliminated. An 
extensive use is made of drawings and dimensioned de- 


cessfully, a new method of 


is shown by 


tails, while for each operation there is a condensed state- 
ment of what it involves, how it is done, the machines 
and special tools emploved, the number of operators 
needed, the speeds and feeds used and finally the pro- 
duction, 
nitude of the work required to gather all these data 
for each detailed operation on such a complicated, highly 
developed piece of mechanism as a military arm. 

For the convenience of the readers of the American 
Machinist all this information will be grouped under a 
department head. Each item of war material 


It is perhaps needless to point out the mag- 


completed before another is taken up. 


Editorials 
OOO eee 


will be 





It is that before was such 
widespread authorization given for procuring technical 
details in regard to the munitions of 
war as has been given to the American Machinist. Great 
credit is due to the far-sightedness of our War and our 
Navy Department officials in appreciating the value of 
this information to American machine shops and ar- 
ranging for its collection and presentation, Each article 
will be scrutinized by ordnance officers before publication, 


undoubtedly true never 


manufacture of 


in order to insure its complete technical accuracy. 
x 


Why Blame Welding Apparatus? 


If welding be done in a hand forge, and a poor weld 
not the forge Ages of 
forge welding have proved that such work can be done. 


results, the man is criticized. 
In other words, precedent and experience are the guides 
for our opinion and decision. 

However, when a weld is made with an oxyacetylene 
the unsuccessful, thy 
blame is too often placed on the apparatus—not the man. 
The these no doubt 
to the fact that the oxyacetylene apparatus is compara- 


apparatus and work fails, or is 


reason for two attitudes is owing 
tively new. 

The American Machinist during the past three years 
has shown sufficient examples and given enough data to 
prove that welding can be and is successfully being done 
These have not 


heen limited to any one make or type of apparatus, but 


by the oxyacetylene method. articles 
examples from high-, low- and equal-pressure apparatus 
have been illustrated. 

With this evidence 
failure do occur, it would be 
apparatus to first prove that the fault is not with the 


it seems that when cases of welding 
fair to the makers of the 


man using it. 

It is the business of the makers to produce an apparatus 
that will weld successfully, and in fairness it might be 
said that most of them do this for even the most exacting 
conditions. Often when a bad or insecure weld does oc- 
cur, it is caused by an inexperienced operator using an 
incorrect type of flame obtained with the wrong mixture 
of gas, or perhaps through selecting the wrong size of 
welding tip. 

* 

The Quebec Bridge Accident 

and Stress Analysis 


Everyone who sees under the surface of technical things 
Was profundly distressed by the second failure of the Qu 
Bridge. 


can find anything of humor in such destruction of the 


bye It is only the frivolous-minded person who 
product of human labor and shattering of well-laid plans 
But 
warning and lesson to others. The following paragraphs 
are taken from an editorial in Vews 
show the lack of care in making the stress calculations: 
safety depends on strength of material and its 


the reason for the failure should ly known as a 


and 


k naowmeering 


Becau. e 
proportioning to stress, calculation of stress is a vital 
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lement in engineering and is bound to remain so. It was 
vital to the accident at Quebec. The bridge rocker cast- 
ing whose breaking caused the fall of the suspended span 
on Sept. 11 broke under circumstances where no one knew 
how high a stress it carried. Both the builders and the 
Board of Engineers assumed that the stress could not go 
higher than 20.000 Ib. per =q.in., but they had no assur- 
ance that it might not be twice as high. 

The rocker casting that broke was too weak by its very 
design. It was unsafe. So also were its three brother 
rockers. Because one of the four broke it has been called 
defective—it was rendered weaker than the others In 
some internal condition. But calling this one rocker de- 
fective does not mean that the other three were safe and 
adequate. 

It has been learned that one of the other rockers car- 
ried nearly twice normal load, and did so without break- 
ing. This discovery is most noteworthy. In furnishing 
an illustration of how a structural member may develop 
very high strength, it supplements the demonstration of 
low strength given by the failed rocker. It recalls to 
mind in a warning way the fact that material is in- 
evitably variable. That is why we employ factors of 
safety, and why we apply large factors to materials whose 
Variations of quality are likely to be large, and smaller 
factors to more uniform material. 

The stress analysis brings out the plain hard fact that 
the rockers at the time of failure were under very high 
Figuring on neither the most favorable nor the 
most that 
the stress was higher than would be considered safe even 


stress, 
unfavorable basis of calculation, it Is certain 
in the ver\ dependable rolled steel members of bridges. 
It was higher than the stress which the engineers of the 
Quebec 
great chains by which the span was being lifted, although 
these had been tested so thoroughly that their large factor 


sridge permitted in the rolled steel bars of the 


of safety was amply established. 

Moreover, the 
stress In the rocker castings than in the chains, although 
(by test) the chains could not fail until 60,000-]b. stress 


engineers knowingly allowed higher 


was passed, while the ultimate strength of the rockers 
was entirely problematical. They allowed the high stress 
to be applied as a tensile stress to a thin projecting edge 
of a casting, where, if anywhere, a crack might have its 
origin. Even worse, the thin edge carried its highest 
stress at the root of a reéntrant right-angle corner of the 
casting, where the fillet had been notched to make a care- 
fully fitted seat for a centering plate. 

Because the specifications permitted high unit stresses, 
a fair degree of definiteness of stress calculation was 
necessary to make them safe; guessing at stresses may be 
good enough with very low units, but with high units it is 
a bit like smoking in a powder magazine. In a truss or 
girder, or even in a single bridge member, the degree 
of approximation involved in stress calculation is pretty 
well recognized. The question stands otherwise with parts 
and assemblages of the kind represented in the shoe sup- 
port of the suspended span on its lifting girders. 

It is the stress calculation for the parts of this support 
that is under scrutiny, rather than the unit stresses al- 
The units may still be safe if the method of com- 
putation is reliable. That is an “if” which the designer 
must meet, and meet with no hesitation or frivolous 
conscience. Looking at the method of calculation actually 


lowed. 


cmploved, however, the best that can be said for it is that 
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it will hold true under certain conditions not definitely 
known. What is known certainly and definitely is that 
the calculation is wrong, and likely to be unsafe, under 
all other conditions. 

The case of the pin and casting calculations affords a 
striking illustration of the old question whether a part 
may be stronger than the whole: whether a piece can be 
strengthened by cutting away some of it. The Quebec 
rocker would figure out to be strong enough if its long - 
tudinal bracket arms were cut down one-half in length. 
Does this justify the conclusion that without such cutting 
down the part is also strong enough? The question is se- 
ductive, and one is tempted to answer yes, on the view that 
the smaller part is necessarily weaker. But in the case 
in hand such reasoning is a fatal error. 

A bald statement of the method of the calculation em- 
ployed will appear harsh and unfair. Viewed superticially 
at least, the calculation is absurd, since it plainly tempers 
the wind to the shorn lamb; that is, it adapts the load-dis- 
tribution to the strength of the part, and therefore, while 
verify the strength of the 


The Board’s so-called 


purporting to determine or 
part, it does nothing of the sort, 
check calculation presents itself as a verification of the 
strength of the rocker casting; but in reality it is ne 
such verification, by any stretch of All it 
shows is that, to make the shoe safe, the reaction on the 
hase of the shoe ought to be concentrated on the middle 
half of the shoe length, and to make the rocker safe its 
It does not 
Yet, ap- 
parently, the rocker casting was approved because of som 
indefinite faith that the base pressure would concentrat: 
itself in accordance with the limit which the calculation 
No attempt was made to compel 


reasoning. 


reaction ought to be limited to similar ratio. 
show that either the shoe or the rocker ts safe. 


showed to be Hecessary. 
the base pressure to respect this limit. 

Simply regarded, the “stress calculation” for the Quebec 
rocker support is merely some formal and unimportant 
It does 
not analyze or approve the design, but tacitly accepts the 
design as adequate and then deduces a few auxiliary tig- 
ures from it. It is therefore chietly significant as being 
an expression of complete faith in the trained eye and 
sound judgment of the designer who sketched out the pro- 
Unfortunately that faith was 


liguring to verify minor features of the design. 


portions of the castings. 
not justified by the event. 


Shop Floors and Health 


In selecting a form of construction for a shop floor, 
consideration should be given to the liability of the vari- 
ous materials to retain germs of infectious diseases. This 
is an aspect of shop floors that is often given too little 
thought. Yet the question should always be asked, How 
will such and such a flooring affect the health of the 
employee ?” 

An ideal flooring will not only serve all the struc- 
tural requirements of the shop building of which it is 
a part and of the industry which is to be carried on upon 
it, but it will also be composed of such material that it 
will not retain the germs of infectious diseases, will not 
hold dangerous or injurious products that may be used in 
the processes of manufacture and will not retain moisture. 
The floor temperature, its freedom from slipperiness, its 
drainage if liquids are likely to be spilled upon it, and 
its elasticity should also be considered, 


























October 12, 1916 AMERICAN 


(bed) 


MACHINIS' 





DERDEDETEPPUPPRLEEDDEPPEEDPDEDDDEDPEDDDEDDTDDDDEDD PD PEPDD Per PED 


MU 





Shop Equipment News 





wl 





TULLE LLL 











Hand Screw Machine 


In the design and proportioning of the hand screw ma 
thine shown, to secure rigidity the head and bed are cast 
integral. 

The spindle is mounted in phosphor-bronze bearings, 
vrooved and provided with sight-feed oll Cups. The 
stock feed is operated by a conveniently located hand lever, 
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HAND SCREW MACHINE 











Capacity of automatic chuck, round, 1 in.; square, }j in.; 
hexagon, 1 in.; capacity of threads on steel, %& in.:; ca- 
pacity of threads on brass, 1% in.: capacity drilling in 
steel, % in.; hole in spindle, 114 in.; length that can be turned, 
S in.; swing over bed, 13 in.:; swing over cutoff slide, 7% in 
xreatest distance, end of spindle to face of turret, saddle 
flush, 13 in.; diameter of turret, round, 6% in.; across flats, 
hexagon, 6% in.; size of tapped holes in turret face, *% in.; 


distance center of turret holes to top of slide, 1% in.; travel of 
cutoff, cross, 5 in.: travel of cutoff, longitudinal, 10 in.; diam- 


eter of driving cone pulley, 12 in., 10% in. 9 in.: diameter: 
of driving cone pulley on spindle, 8% in., 7 in., 5% in.; width 
of driving belt, 2% in.; floor space, 2 ft. by 4 ft. 5 in.: weight, 


1,300 Ib. 


The cutolf rest is fitted with a locating clamp provided 
with an adjustable stop and screws, and is equipped with 
rack and pinion lever. The two tool posts have step- 
wedges to vive height. 

The turret is furnished hexagonal or round and is fitted 
The turret is indexed automatic- 


The locking 


with binder bushings. 
ally by the backward movement of the slide. 


holt, of chrome-nickel steel, works in hardened and 
vround bushings let into the solid turret. Independent 
stops operate automatically for each position of th 


turret. 

The machine shown is a recent product of the Turne: 
Machine Co., Danbury, Conn., and was built for the Mac- 
nab Machinery Co... New York City. 


Ball-Bearing Bench and Floor 
Grinders and Buffers 


In the illustrations are shown two machines repre- 
sentative of a new line of grinding and buffing machines 
developed by the Hisey-Wolf Machine Co., Cincinnati, 
Ohio. 

The machines are made in both bench and floor types 


and are equipped throughout with ball bearings, which 





ure mounted in moter end caps ty close proximity to the 
wheels, Each machine is fitted with a quick-acting switch, 


the larger sizes with automatic starters. The operating 


handle is conveniently located in front of the motor, with 


The 


the switch proper completely inclosed in the base. 

















FIG. 1. GRINDING AND BUFFING MACHINE, 
BENCH TYPE 
wheel guards are made of steel, and they surround the 


vrinding wheels for three-quarters of the circumference. 


\\ hen 0 ordered, a combination vuard can be furnished. 
sucTION pipes and can 


The backs 


fitted with battle plates 


It has fittings for regulation size of 
are miace 


to 


« connected to a blower system 


steel 


heavy and prevent 

















FIG. 2. FLOOR-TYVPE GRINDING AND BUFFING MACHINE 


broken wheel parts and emery sparks from escaping from 


the hood. 
the wheel can be renewed without disturbing the guard 


A hinged door with lock is provided, so that 


The grindings can be removed from the hood by mean- 


of a sliding door. 

The grinding rests are adjustable and can be taken of! 
if desired. They are held in position by a clamping nut 
and bolt with concealed head. The grinders are availabl 


for connection with alternating- or direct-current circuits 
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Five-Spindle Horizontal-Rail 
Drilling Machine 
The five-spindle horizontal-rail drilling machine shown 
a recent development of the Newton Machine Too! 
Works, Philadelphia, Penn. The machine was designed 
io permit drilling close centers and at the same time to 


retain a powerful drive. 

The central spindle is fixed, the two outside spindles 
being adjustable from the operating side by means of a 
Kither spindle on the two-spindle head can be 
of the center line of the central or 


screw. 


brought within 1 in. 
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This instrument, in conjunction with a table of natural 
sines and cosines, is employed for the accurate determi- 
nation of angles. It measures 5 in. from center to cente1 
of the disks and forms a useful adjunct to a tool maker’~< 


KIT. 


Combined Milling and Grinding 
Attachment for Lathes 

The accompanying illustrations show the mechanism of 

a combined universal milling and grinding attachmeni 

built by Edward N. Moor, 765 Kingston Ave., Oakland. 

Calif., for use on any lathe. Its range 











covers all work that can be done on 
the centers or on the faceplate of the 
lathe. In Fig. 1 the attachment 
shown with the spindle set vertically 
and milling the flutes in a reamer. The 
device is attached by a bolt through 
the column to the carriage or to the 
compound or plain cross-slide. The 
interchanging of spindles for grinding 


Is 


or milling is accomplished by releasing 
and tightening two nuts on the sleeve. 
The ability to use it right or left in 
front of or back of the column, at any 








FIVE-SPINDLE HORIZONTAL-RAIL DRILLING 


Range of adjustment on three-spindle head, 4 to 10% in., 
two-spindle head, to 19 in.; maximum distance between ends of spindles, 26 in.; 
leneth of feed motion to each spindle, 12 in.: speed range, 400 to 


lixed spindle in the three-spindle head, thus making pos- 
sible the drilling of holes within 1-in. center distance. 

The spindle saddles have a ful' bearing on the base, 
with strap and taper shoes to compensate for wear, and 
are operated from a common pair of feed screws with 
right- and left-hand threads, so that both heads operate 
-imultaneously. 

The spindle heads have four changes of feed with rapid 
power traverse in both directions. The saddles are sup 
plied with adjustable automatic stop to the feed motion. 
with rapid power return, having a safety limit to prevent 
jamming at either end of the saddle movement. 

An adjustable elevating table to take care of the dif 
ferent sizes of rails is provided. 


A Sine Bar 


The illustration shows a sine bar manufactured by thi 
Model Tool and Gage Co., 187 John St., Bridgeport. 
Conn., and marketed under the trade-name “Simplex.” 

















SIMPLEX SINE BAR 


MACHINE 


elevation and at any angle makes it 
universal in every way. The overhead 
motor is from 1% to 34 hp. and is car- 
ried on a single track. It within 
easy reach over the lathe and about a foot off center. A 
housing on the back bearing of the lathe carries a spindle 
that slides to a position over or out of the way of the 


A 


$, 
>; 


between centers; 


,200 r.p.m ° 
Is 
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FIG. 1. THE COMPLETE OUTFIT 

small cone pulley. The outer end of this spindle carries a 
V-grooved pulley, with a round belt connecting with a 
V-grooved pulley on the stud, thus transmitting motion 
feed 


to the lead screw or rod. 
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In Fig. 2 the attachment is shown grinding the interior 
This view also illustrates the holder for the 
diamond the This holder 


serves to carrv a spring stop for use tn grinding cutters 


of a gear. 


dresser for abrasive wheels, 


wnd reamers. 
In milling, it is possible to get 
are necessary for cutters from Yo-in. keyway cutters to 


all speed changes that 

















FIG. 2. INTERNAL GRINDING 


21,- or 3-in. standard cutters and mills or 6- or 8-in, saws, 
The speed of the grinder is from 1,100 to 11,000 r.p.m.. 
enabling the use, at the correct speed, of any size of wheel 
required, 


. 


Air-Operated Steam Hammer 


The illustration shows a steam forging hammer recently 
developed by the Buffalo Foundry and Machine Co., Buf- 
falo, N. Y., and arranged to be driven by an air com- 
pressor, The compressor can be equipped for plain belt 
drive direct from an individual motor furnished with the 
compressor; the receiver tank can be placed in either ver- 
tical or horizontal position at any convenient location near 


the hammer and compressor to best accommodate itself. . 


cage carrying the planetary pinions. 


MACHINIST 53 


By the use of compressed air sensitive control is pro 
vided; the force, position and rapidity of the blow are 
under absolute control and can be insvntly varied by 
the operator. 


Spur-Gear Speed Reducer 


The speed reduce! shown is adapted ror machine tool 


application and is designed to be especially valuable in 


oluminous as possibly to 


places where dust and grit are so 
alfect the drives. 

The form illustrated is of 
in which the first part is nonplanetary and the second 


the double-differential Type, 
planetary. It is claimed to eliminate the objectionable 
feature of the first set of fastened to the 
flat plate and rotating on the high-speed shaft. 

The first king pinion is keved directly to the motor 


ly hy 


idlers 


shaft, doing away with the flexible coupling between the 

















SVUR-GREAR SPEED REDUCE! 
motor and the reducer and making a short connection by 
using a thimble between the two. This thimble conne 
tion Is counterbored to vo ovel thy standard cover of the 


motor and is a part of the front side of the reducer cass 
The first 


\\ hic hi 


set of studs and idlers is rigidly fastened to this 


frame, vives a rotary motion to the internal vear 


that is partly journaled on the slow-speed shaft and re 
hub on the planetary 


(on 


celves ah oute! support from the 


the hub of the 
fastened a 


lirst internal gear is rigidly 





a 








pinton that YIVeSs a planetary motion to 
. 


the second set of idler pinions: and the 
outer periphery of these pINiOnNS, Mesh 
the stationary rigidly 
the 
planetary motion around this king pin 
ion. A shaft that is 


these planetary pinions is keved rigidly 


ing with rack, 


fastened in case, gives them a 


introduced lito 


and carries another set of idler 


the 


pions 
that ro 


that mesh with last veat 


tates on its bearing. This is the slow 


shaft, which has long and ampk 


oe ol ‘| 


hbearinys in the cover of the reduce! 


This combination makes it possi 


ble to vet a ver large reduction in the 


gears by having a few 


last 


the 


STs ol 


two last 


teeth less in the internal vear 


f than there are in stationary rack. 








AIR-OPERATED STEAM 





FORGING HAMMER 


The cages carrving the planetary idlers 


are amply supported in two kinds ol 
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GDS 
hearings. These cages also find an outer bearing in the 
l.-shaped partition of the main body of the case. 

This double differential can also be furnished with a 
self-contained case to take a coupling between the motor 
ind the reducer, the one illustrated being merely a more 
compact form of the attachment to the motor. This speed 
reducer is a recent development of the Foote Brothers 
(lear and Machine Co., Chicago, LI. 


=) 


Pedestal Pneumatic Riveter 


The pedestal pneumatic riveter shown is a recent 
product of the Chicago Pneumatic Tool Co., Chicago, TIL. 
and was designed for riveting small light parts that can 
hest be handled in a stationary machine. It is constructed 
«0 that the machine can be operated by a foot lever, leav- 
ing the operator’s hands free to handle the work. 

The yoke consists of a crucible-steel frame mounted in 
the end of pipe column, all of which is supported on a cast- 


iron base and held together with a °4-in. bolt. The base 




















PEDESTAL PNEUMATIC RIVETER 


Yoke gap, 8 in.: reach 11 in 


is provided with anchor bolt holes to permit its being 
fastened to the floor. 

Where it is desirable to handle more than one size rivet 
a special dolly may be supplied that will accommodate 
four different size rivets. This dolly is made to permit of 
its being used in very close corners and is replaceable. 

The riveter head is held in a clamp, which permits of 
its being adjusted to take care of the wear on the dies 
or the variation in length of rivets. 
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Adjustable Male Gage 


The illustration shows an adjustable male gage tha! 
has been developed by Nils E. Larson, Chicago, TM. The 






er 


1 io 






GAGE 


ADJUSTABLE INSIDE 


the gage is made of steel, spring tempered. 


“> 


holy of iv 
Adjustment of the measuring points is by means of 2 


wedge actuated by a knurled nut. 


Some Employment Statistics 


Here are the amazing figures for a group of twelve 


factories scattered over six states: 


Employees on payroll at the beginning of 1912........ 37,274 
Employees on payroll at end of 1912.............-2208. 43,971 
Increase in working force during 1912................ 6,697 
oe ee eo SB aaa ere ee 42,571 
Employees hired in excess of required increase..... 35.874 


In other words: In order to maintain a total working 
274 persons and to effect an increase of 6,697, 
12,571, or about 614 times as 
people as constitute the increase of the 


force of 37, 
it was necessary to engage 
many working 
force. 

Theoretically, only as many persons ought to have 
as were needed permanently to increase the 


made to 


hired 
practical allowances, however, must be 


been 
force: 
compensate for the following factors applicable to workers 
venerally. Tt may be assumed : 

I. That 1 per cent. of the regular force of employees 
under investigation die within a vear and must be 
replaced, 

2. That 4 per cent. are incapacitated for work by sick- 
ness for more than two weeks and must be replaced teni- 
porarily or permanently. 

3. That 8 per cent. withdraw from service from whats» 
ever reason or are discharged in the course of a vear andl 
must be replaced. 

!. That & per cent. of the normal force must be added 
for temporary work and for normal fluctuations in 
production. 

5. That 80 per cent. constitute a satisfactory efficiencs 
of a hiring department. 

It follows, therefore, that without permanent 
increase in the working force, 2644 per cent. of the total 


The same 


any 


force would have to be rehired during the year. 
allowances must be applied to the number of employee- 
required to give a permanent increase in the working 
hoeree, 

Applying these factors to the problem in hand we tind 
that the engagement of 13,843 persons, in addition to the 
6,697 for permanent increase, or the total engagement of 
20,540 persons, would have been justified to cover with- 
drawals by death, sickness, resignation and discharge, and 
to allow for production fluctuations and practical employ- 
ment results. But 42,571 persons, however, were engage, 
or 22,031 above the apparently necessary requirements. 
M. W. Alexander, in The Nation's Business, 
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Col. Robert C. McKinney 


Col. Robert Cochran McKinney, chairman of the Board 
of Directors of the Niles-Bement-Pond Co., for 
vears its active president and the dominant figure in th 


many 


consolidation of the enormous machine-tool interests in- 
volved, died at his home in Belle Haven, Conn.. on Oct. 


3, after a long illness. Failing health caused Colonel 


MeKinney’s retirement from active work two years ago. 
The career of Colonel McKinney is truly reflected in 
the Niles-Bement-Pond Co., for this huge American cor- 


COL. ROBERT C. McKINNEY 


poration, one of the largest manufactories of the world, 
not only represents his technical and expert mechanical 
knowledge, but typifies his greatest gift—the gift of or- 
To have conceived, planned and executed an 


any Way 


vanization. 
organization of 
raising a question as to business morals or personal in- 


such magnitude, without in 
tegrity, is the monumental achievement for which Colonel 
McKinney will be long remembered in the machinery- 
building world. 

Colonel McKinney was born in Troy, N. Y., in 1851, 
at a time when that community was especially distin- 
with 


ranges. 


vuished for manufacturing interests associated 


machinery, iron and steel products, stoves and 
ile was a son of Robert and Mary (Smyth) McKinney, 
and his father was presumably identified with certain lines 
of hardware manufacture; for when, in 1861, Colonel 
McKinney’s parents removed from Troy to Cincinnati, 
the senior McKinney became a member of a firm engaged 
in manufacturing hardware. Although young McKinney 
attended the public schools, and Woodward High School 


in Cincinnati until 18 years of age, he must also have 
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received constant information respecting hardware manu 
facture while still a youth. brothers, olde 
than himself, had established a manufacturing company 
fact that 
engaged in manufacturing there justifies the inferenc 
that McKinney's early 


to bring him into constant touch with manufacturing. 


Two of his 


at Hamilton, Ohio. and the the brothers wer 


voung associations were such as 


He must have discovered a strong bent for mechanics. 


ior he took a partial course in mechanical engineering ii 


Cornel] University in) the early seventies, His student 
life Was followed yy employment in the drafting roon 
and office of a company which manufactured steam 


pumping machinery at Hamilton 
The City of Hamilton had already 

tinction as a manufacturing 

occupied in produ 1Pige Wrhete bine ry. steam pulps and hha 


vained espe ial lis 


center, greatly if not chiefly 


chine tools. There had been established there a COMpPaHy 


engaged in manufacturing machine tools, whieh had not 


yet gained its high re putation for the quality and the finis! 
The Niles Tool Works. lo! 
hame, Was unique, since If Was the first manufactory ol 


Philadelphia 
associated with the 


of its product. that was thy 


that kind established and operated west of 
In 1877 Colonel VMeKinnes 
Niles Tool Works. It was at a er 


The country was just up 


eee 
tical and vet opportun 
1! thr verge of 


time, resulnilic 


specie payments, and financial conditions were still som 
The 


demoralization of business and Dnparrment of « recdit con 


what chaotic. country was also recovering from the 


sequent upon the panic of 1875 


It was undoubtedly at this time that Colonel MeKinney 
first impressively revealed his qualifications for seizing th 
opportunity that was opening mm the West, espe ially for 
a business of this kind; for within two years he was 


elected se retary of the company, and a little later treas 


urer and general manager. In addition to Colonel MceKin 


ney s technical and expert knowledge as a mechanical 


possessed ol 


vreat energy i 


the 


enyineer, he showed hinise lf 


business and mhecreasing capacity 0 


extending the 
the plant. 
to be imperative that there be reorganization of the busi 


So great was this expansion that it was found 


ness and enlargement of the capital, so that greater facil 
ities could ly obtained il d i high quality of product ut 
the lowest possi ble cOst of tnanutacture secured, The 


capital of the reorganization was increased to $2,000,000. 
In this expansion were involved, first, expert and technica 
knowledge of manufacturing itself; second, ability su 
cessfully to and in the third 
place, the difficult but vital feature of organization, the 
a svmmetrical machinery of organization 


finance a reorganization, 
perfecting of 
and the securing of competent, highly skilled subordinates 
for the direction of the various departments. 

In all of this work Colonel McKinney was preéminent 
he had gained while with this company the title of colone! 
through his service on the staff of Governor Bushnell, ol 
Ohio. It was realized soon after the reorganization that 
it was essential to secure additional property if the Niles 
works were to be wisely expanded. For that purpose the 
plant and the business of the Cope & Maxwell Manufa 
turing Co., whose products were steam pumps, were pul 
chased. Later the mac hinery and business of the Cope & 
Maxwell Co., vy the Niles Tool Works Co.. 
were sold to another corporation and became a part of the 
International Steam Pump Co. Colonel McKinney per 
ceived that even with the large organization and facilities 
which the new Niles Tool Works Co. represented ther 


as bought by 
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could not be the higher development and the acceptance 
of the magnificent opportunities which he saw opening 
without much vreater expansion. Colonel McKinney also 
realized that this expansion should be of a kind which 
reasonable combination and far-reaching co- 

To accomplish this was to do the work of the 


involved 
operation, 
higher order of constructive business genius. 

In 1898 the first step was taken through the purchase 
“y -— known Pond Machine Too! 


, this purchase being supplemented 


of the control of 
Co., of Plainfield, 
by the obtaining of hat on the works of Bement, Miles 
& Co., of Philadelphia, Penn., as well as the Philadelphia 
Works. This the organization of 
one sponsoring corporation, taking over the 
carious properties, of harmonizing the plants and _per- 
The company thus 
Niles-Bement- 


Knygineering involved 


capable of 


tecting production and marketing. 
created is known the 
Pond Co., organized 17 years ago. 

Colonel McKinney's achievement in creating this com- 
pany and perfecting its organization was recognized 
Other opportunities came, 


how world over as 


his election as president of it. 
and if they were to be met and the company was to handle 
the great that came to it, It Was necessary to 
secure other properties. For that reason the great Pratt 
& Whitney Co. (of Hartford), the Bertram Co. (of Can- 
ada) and the Ridgway Machine Co. (of Ridgway, Penn.) 
addition to numerous other smaller 


business 


were bought in 
establishments. 
Colonel MeKinney was a member of the Union League 
Club, Lotos, Engineers’ and Cornell Clubs, of New York; 
the Hartford Club, of Hartford, and Queen City Club, of 
Cincinnati; a member of the American Society of Mechan- 
ical Engineers, and was a past president of the Machinery 
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Managing Editor, John H. Van Deventer, 10th Ave. at 36th St.. 

New York, N. Y. 

Business Manager, Mason Britton, 10th Ave. at 36th St., 

9 york, i. (ae 

That the owners are: 
Hill 'p ublishing Company, 10th Ave, at 36th St. New York, N. Y 
Owners of 1% or more of Stock Issued. 
Estate of John A. Hill, 10th Ave. at 36th St., New York 


Ave. at 36th St., 


New 


Arthur J. Baldwin, 16th Ave. at 36th St... New York 
Fred R. Low, 10th Ave. at 36th St., New York, N. Y. 
John McGhie, 10th Ave. at 36th St.. New York, N. Y 
Fred S. Weatherby, 1600 Beacon St., Brookline, Mass. 
Frederick A. Halsey, 356 W. 120th St., Now pork N. Y 
G. Eugene Sly, 50 Union Sq., New York 


Frederick W. Gross, 215 E. 11th St., Erie, Penn. 
Emma B. Hill, 80 Munn Ave., East Orange, N. J. 

The remaining stock is owned by 91 stockholders who own 
less than 1% each, 73 of whom are employees of the company 

3. That the known bondholders, mortgagees and othe: 
security holders owning or holding per cent. or more of 
total amount of bonds, mortgages or other securities are: 
Mortgage on building, Dime Savings Bank, Brooklyn, N. Y. 

4. That the two paragraphs next above. giving the names 
of the owners, stockholders and security holders contain not 
only the list of stockholders and security holders as they 
appear upon the books of the company, but also, eS cases 
where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner: and this 
affiant has no reason to believe that any other person, asso- 
ciation or corporation has any interest direct or indirect in 
the said stock, bonds or other securities than as so stated by) 








pe : : s 7 P him. CHESTER W. DIBBLE, 
Club, of New York. Besides his wife, whom he married . : VicosFrssisent, Hill Publishing Co. 
, , P - Sworn to an subscribed before r this 29th , 
at Hamilton, Ohio, in. 1879, and a daughter, Colonel september, 1916. we eo 
re : : ; beother {Seal.] RICHARD L. MURPHY. 
MeKinney is survived by two brothers. (My commission expires March 30, 1917.) 
& * 








two civilian members of the board appointed by 


























= 
Secretary of War Baker to investigate the ma- = 
Personals chine-gun controversy and sasemmaiieal the best Forthcoming Meetings ; 
method for the Government to adopt for the future : 
development and purchase of machine guns. 

George L. Hoyt, superintendent of the George National Machine Tool Builders’ Assdciation 
W. Swift Machine Works, Bordentown, N. J., has = co a, -— 7 _— Astor, New 
resigned. ; : ror ity. ‘harles E, reth, general man- 

gn ee Business Items ager, Worcester, Mass. 

of the Standard Welding Co., has been § American Society of Mechanical Engineers 


manager 
appointed sales manager, 
recently resigned, 

B. A. Quayle, who has had charge of the Chi- 
cago office of the Standard Welding Co. for many 
with head- 


5-8, Engineering Building, 
Rice, 


Annual meeting, Dec. 
New York City. Calvin ‘W. 
West 39th St., New York City. 

American Society of Mechanical Engineers 
Monthly meeting, first Tuesday. Calvin W. Rice. 


succeeding H, A. Flagg, adie, 4 
Bridgeport, Conn., hes secretary, 2% 


The Ready Tool Co., L 
corner of Lranis- 


just moved into its new factory, 
tan Ave. and the railroad. 


The Union Gear and Machine Co., Boston, 


years, becomes general representative, ae ee - ae By ad 
quarters at the home office Mass., is moving into larger quarters at 27 air mat pena eee tee “yf 
, . rivi it : P 8 anch National Meta rades Associa 
Benton G. L. Dodge, who has had charge of Purchase St., that city, giving it about four , Boston Branch nN } 
advertising and publicity of the Standard Welding times its present floor space, where consider- tion. Monthly meeting on first , Wednesday of 
Co. for several years, has taken up the larger able new machinery will be installed each —_ oar? Eee. a W. Poole, secre- 
duties of manager of sales promotion. The Edgewater Steel Co., receriuy incorporated, — , entral t, oston, Mass. inal 
Frank €. Krause has been appointed manager has completed its organization and has purchased rovidence Association of Mechanical Engi- 
of the Weimar Chain Works, Avon, Penn., suc- the plant of the Kennedy-Stroh Corporation at  heers. Monthly meeting, fourth Wednesday of 
ceeding George Holly, resigned, Mr. Krause was Oakmont, Penn. The officers of the new organiza- each month, J. A. Brooks, secretary, Brown Uni- 
formerly assistant to Edgar A. Weimar, president, tion are: F. B. Bell, president ; M . Jackson, versity, Providence, 2 & 7 
7 vice-president; W. H. Schoen, treasurer; J. : New England Foundrymen's Association. Reg- 


Ross Anderson, manager of production of the Baily, secretary: F. C. Riddile, general manager. ular meeting, second Wednesday of each month, 





Poole Engineering, and Machine Co., Baltimore, General offices will be maintained in Pittsburgh Exchange Club, Boston, Mass. Fred F. Stockwell, 

Md., has assumed general management _of the _ 205 Broadway, Cambridgeport, Mass. 

shops and has been giver the title of works man- weg Engineers’ Society of Western Pennsylvania. 

ager. ‘ = Monthly meeting, third Tuesday; section meeting, 
Walter C. Voss, until recently im charge of the Trade Catalogs = first Tuesday. Elmer K. Hiles, secretary, Oliver 

Cleveland district of the Standard Welding Co., 3 Building, Pittsburgh, Penn. 








has been transferred to the Detroit office, where Draftsmen 
- = succeed Charles EB. Miller, recently re- Power Presses: The Cleveland Machine & Mfg. Monthly meeting, last Thursday. . L. Angevine, 
eb regee : ; Co.. 4938-4952 Hamilton Ave., Cleveland, Ohio.  Jr., secretary, 857 Genesee St., Rochester, N. Y. 

B. D. Gray, by action of the board of diree Catalog. Pp. 120; 6x9 in. Describes also shears, Superintendents’ and Foremen’s Club of Cleve- 
tors taken on Oct. 6, succeeds F. E. Bright as dies and other metal working machinery. land. Monthly meeting, third Saturday. Philip 
president of the Hess-Bright. Manufacturing Co Frankel, secretary, 310 New England Building, 
Mr. Bright remains identified with the company Cleveland, Ohio. 
as chairman of the board Western Society of Engineers, Chicago. Il 

Joseph Spring, for the past seven years piece Regular meeting, first Wednesday evening of each 


Rochester Society of Technical 





SOreetins 





Catalogs Wanted 





rate inspector, factory layout and cost department month, excepting July and August. J. H. Warder, 
expert for the Aurora Automatic Macainery Co, secretary, 1785 Monadnock Block, Chicago, II. 

Aurora, Til., has been promoted to the position of The Eastern, Flexible Conduit Co., 41 Gardner Philadelphia Foundrymen’s Association. Meet- 
superintendent of the Chicago plant, Ave., Brooklym, N. Y., would like to receive for ings first Wednesday of each month, Manufac- 


Penn. Howard Evans, 
Philadelphia, Penn. 


turers’ Club, Philadelphia, 
secretary, Pier 45 North, 


their purchasing department catalogs, price lists, 


from manufacturers 


and works 
1s one of the etc., 


B. M. W. Hanson, vice-president 
mapager of the Pratt & Whitney Co., 














October 19, 1916 AMERICAN 


MACHINIST 661 


Twenty Years’ Progress in Die 
Making and Using 


By Epwarp Dran* 





-This article is the first of four that, 
study and results of 


SYNOPSIS 
taken toge ther. record the 
twenty years of punch-and-die design, making and 
using. l 
the selection of the steel, the proportions and con- 
struction of the dies, methods of die making, fur- 
naces and instruments for die hardening, and, 


The progress during this time has modifie 


finally, the construction of subpresses and power 
presses. During this period the working life of 
the dies has steadily increased, the first cost has de- 
creased, the number of punchings between grind- 
ings has increased, the number of grindings per 
die has increased, and, as a result, the die cost per 


thousand punchings has qreally decreased. 





More than twenty years ago | was impressed—as many 
other tool makers, pressroom foremen and shop super- 
intendents have been impressed—by the great difference 


in the life and service of all kinds of cutting tools, 


In other cases one set of dies made in a particular wa) 


would give good service, while a similar set, as regards 


design, would be almost worthless. Perhaps the first set 
would be duplicated time after time without any losses 
due to cracks and breakage. On the other hand. it would 
seem almost impossible to harden one of the second set 
without loss through damage in the hardening room. 

Everyone who has had anything to do with pressroom 
tools has met with just such discouraging conditions. 
But the fact that some of the tools were good and gave 


excellent service showed the possibility of success if the 


underlying reasons could be found. This was my own 
starting point some twenty or twenty-two years ago. «I 
wanted to be able to make punches and dies so that 


every one turned out would he equal tw the best of those 


that apparently from a chance combination of 


proper design, suitable steel and proper die making and 


came 


hardening. I wish I could sav that this goal has been 
completely reached. I cannot do this. However. IT hav 
been able to make progress, And in this and the three 





fr 


yaiees ° 
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FIG. 1. GROUP OF RECENTLY 
especially punches and dies. When I first began to think 
about this matter it was not unusual to have one set of 
press tools stand up for several hours between grindings 
and turn out. many thousand pieces. Perhaps the next 
set of tools tried would run only a few minutes and pro- 
duce only a few hundred blanks. So far as we could see 
the two sets of tools were identical. They were made 
from the same: bar of steel, perhaps by the same die maker, 
and hardened by the same man. Yet the service was 


as different as the difference between success and failure. 


*Superintendent, Century Electric Ce 


MADE DIES AND SUBPRESSES 


will give my methods and results 


articles | 
I have discovered is easily applied in die draft- 
It is my hope that the information 
tool designers and tool 


following 
All that 
ing and die making. 
will be of practical use to many 
makers. 

One of the first results of my study was the establishing 
of pra tical punch and die clearances. A little table giv- 
ing this information was published in the American Ma- 
Many these 


today, and in my own work they have had the test o! 


chinist, die makers are using clearances 


some fifteen vears of constant use. 
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My first work was of course done in carbon steel ; in 
fact, most of my work has been done with plain carbon 
die steels of from 96 to 115 points carbon. Some work 
has been done with steel having as high as 140 points 
carbon. <A limited amount of 
with high-speed steel. But the 
speed steel studies have not been satisfactory. 
steel is by far the better material for punches and dies 
with the exception of some forms of forming and draw- 


work has also been done 
from the high- 
Carbon 


results 


ing dies where density of metal rather than a keen cutting 
edge is required. In fact, in 
am continually restricting the use of high-speed steel. 


my own shop practice |] 
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It is possible to get much greater 
Com- 


with this viewpoint. 
service out of carbon steel than we usually believe. 
parative records of service as obtained today, compared 
with similar records of ten years ago, show the possibili- 
ties of improvement in this direction. 

I must again express my firm belief in the value of 
carbon steel for many kinds of machine-shop cutting tools. 
In my own experience the places where high-speed steel 
is necessary seem to be growing less as time goes on, 

During my study of the past twenty years there has been 
a great development in equipment, particularly in fur- 
naces and instruments for the hardening room, and in 








fF. = 
tits 








FIG. 2. GROUP OF TEST PIECES AND RECORDS 


At present it is hardly used at all for single- 
pointed tools—lathe, planer and shaper tools—and for 
milling eutters, counterbores and screw-machine 
tools. 

The grade of steel that I have used, of both American 
English manufacture, is for l6e. to 18¢. 
per lb. base. As there has been no difficulty during the 
recent months in obtaining steels of this quality, we have 
had none of the trouble that has been so disturbing to 
an 


except 


some 


and sold 


the users of high-speed steel. A few weeks ago 
editorial in the American Machinist called attention to 
the fact that the present scarcity of high-speed steel 
more careful 


I agree fully 


might beneficial, by stimulating a 


study of the possivilities of carbon steels. 


prove 


ACCUMULATED DURING STUDY OF DIE STEELS 


apparatus and instruments for the laboratory. In the be- 
ginning of my work there was no way to keep uniform 
furnace temperatures, or in fact to measure those tem- 
peratures with any degree of accuracy. I found that a 
variation of 40 deg. F. was not at all uncommon between 
various parts of the best furnaces that could be bought 
[ also found that commercial pyrom- 


25 deg. F. 


for hardening tools. 
eters would not register uniformly within some 
Finally, after investigating several different makes and 
trying out some twenty instruments, I was able to obtain 
a device that will indicate temperature changes as small 
as 214, deg. F. 

If the instrument is connected to a cold furnace, and 
a lighted match is held in the open oven door, the in- 
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strument will show the slightest change in temperature 
inside the furnace. The equiment of the hardening room 
where my work is now being done will be described in 
one of the following articles. 

In a similar way my continued studies have made it 
necessary to procure high-powered microscopes and ap- 
paratus for preparing specimens and making microphoto- 
graphs. I now have a microscope equipment that will 
magnify up to 1,800 diameters, and arrangements for 
making both full-size and greatly enlarged scale photo- 
graphs of any specimen of steel or part of a tool that it 
is necessary to study. 

The broad results can be grouped under nine general 
lteads. These apply more particularly to punch and die 
making, although the principles and laws apply to all 
kinds of tools made of carbon steel. These nine results 
are: 

A. Blanking dies that are originally }% in. to 144 in. 
thick are now used by repeated grindings until they are 

















FIG. 3. GROUP OF WORN-DOWN DIES, SHOWING HOW 
VERY THIN THEY BECOME BEFORE BEING DISCARDED 


only 1% or }; in. thick. That is, they are used until they 
can no longer be securely held. 

B. Many complicated dies, such as those used for the 
armature and field punchings of electric generators and 
motors, are now built up in sections of such shapes as 
allow easy milling, to avoid drilling and filing of any 
except round holes. They are assembled when soft, 
hardened while still assembled, and put to work without 
disassembling. . 

C. This sectional construction makes it possible to re- 
pair a die very easily and cheaply should it be acci- 
dentally injured or broken in use. 

D. The service of a die between grindings has been 
greatly increased, and the amount of service after each 
grinding has been made more uniform. 

FE. It has been demonstrated that carbon steels of from 
96 to 115 points carbon, having a base price of 16c. to 
18¢e. per lb., are excellent die steels if properly hardened. 

F. Three laws have been formulated to control die de- 
sign, making and hardening. These are called the laws of 
proportion, finish, and hardness penetration. It has been 
discovered that if the first two laws are properly followed 
there is but little danger of losing dies in the hardening 


room. 
G. Many modifications have been found necessary in 
general features of die, punch, stripper plate, subpress, 
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Subpresses and power presst 2 


The 


and power-press design. 
should be built 
process is the usual one. 


around the cutting tools. reverse 
H. Through a study of die-making methods handwork 
fact, it 


true that dies are made today without the use of a file. 


has been very largely eliminated. In is almost 
The accuracy of the dies comes from the machine tools 
I. The initial die cost and the die cost per thousand 
blanks has been materially reduced. 
Fig. 
presses used in making parts of electric motors at the 
plant of the Century Electric Co., St. Louis, Mo. The 


RECORD OF MISCELLANEOUS NOTCHING DIES 


1 shows a group of several kinds of dies and sub- 


TABLE 1. 





Average Number of 
Die Number Punchings per 
Number Dat of Grindings Grinding 
07 Q Nov. 1, 1912 ) 40,560 
07 P Nov. 1, 1912 3 36,504 
274 I Dec. 12, 1912 > 28,179 
274 1 Dec. 12, 1912 ; 28,272 
274 H Dec. 12, 1912 3 22,320 
274 B Dec. 12, 1912 5 24,452 
157 B Dec. 21, 1912 4 26,182 
iS7 A Dec. 21, 1912 9 19,468 
74 E Jan 8, 1913 2 6,784 
52 D Jan 15, 1913 1 1016 
961 Jan. 15,1913 2 6.704 
421 Jan. 15, 1913 l 15,624 
452 Jan. 15, 1913 2 23,222 
374 «I Mar. 8&8, 1913 2 20,784 
48 | Mar. 29, 1913 25,792 
48 Q Mar. 29, 1913 } 20,7584 
48 | Mar, 29, 1913 l 22,568 
Ms O Mar, 29, 1913 l $2,736 
348 W Mar. 29, 1913 ; 32.736 
348 V Mar. 29, 1913 1 12.736 
1014 B July 12, 1913 l 1,842 


Average 27,143 


in front and at the left are 11 in. in 
Some of the smaller ones are only 


larger dies shown 
outside diameter. 
t in. in diameter. These two dimensions give an idea of 
the range of rather complicated dies that have been and 
ire now being produced by the methods very briefly out 
lined above. As some of these dies will 
further detail in one of the succeeding arth les, it 
necessary to comment on them further in this place. 


he des¢ ribed in 
is un- 


To give a hint of the extent of the study and research 
work that was gone through in developing the methods 
The collection contains many 
f finding out the 
Some of these 


now in use, Fig. 2 is shown. 
of the test pieces made for the purpose ¢ 


laws of die steel as they affect die making. 
pieces which are now quite thin were originally from 1 
to 1% 
internal hardness of the specimens. 


in. thick and were ground away in a study of the 
The thicker preces 
many of which have been 

Other 
broken dies which were carefully followed up in order to 
The large 


right contains 


shown are standard test blocks, 
polished for microscopic study. pieces are from 
find out, if possible, the cause of the failures. 
record book on the back of the table at the 
the history of tests that were carried through on only one 
class of dies during a period of two years. 

During one part of the study about 200 pieces of car- 
bon steel were tested. Surprising as it may seem, not a 
single one broke or proved defective in hardening, and no 
reason could be found in the case of any brand justifving 
a complaint to the steel makers because of poor material. 
About 1,100 dies were also made from one brand of Amet 
ican steel without any breakage. About 1,000 dies wer 
made from a single brand of foreign steel without a sing! 
Many 
of the other brands tried out seemed equally as good a 
the 

Mention has been made of thi 


breakage that could be charged to the steel itself, 


two leading brands that were used. 
fact that dies are now 


regularly produced that wear down from 114 in. or }2 In 
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to ;*; or 14 in., giving satisfactory results after all of the 
erindings. A group of these worn-down dies is shown 
in Fig. Be A group of sectional dies showing some of the 
forms of construction is illustrated in Fig. 4. Fig. 5 


shows a portion of one such broken die and Fig. 6 the 

same portion of the same die after it had been repaired. 
The object of 

service of dies. 


this entire study was to improve the 
To show what has been accomplished in 
The first gives the 
history of several notching dies made and used during the 


this direction Tables 1 to 6 are given. 
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themselves. At the present time I never buy a standard 
punch press, but always insist that it shall be modified 
to meet the needs of successful operation of my own dies 
and subpresses. 

Coming finally to the matter of die cost, a hint as to 
the reduction can be gained from the viewpoint of ‘pieces 
produced by studying Tables 1 to 6. An idea of the re- 
duction in initial obtained from the 
fact that one type of notching die that originally required 
112 hr. to make now has a time limit of 15 hr. and a tool 


die cost can be 


























FIG. 4. GROUP OF SECTIONAL 


DIES, SHOWING CONSTRUCTION 
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BROKEN PORTION 
SECTIONAL DIE 


OF FIG 


years 1912 and 1913. 
for notching dies made and used during the years 1913 
and 1914, 

The average number of grindings of a die that is re- 
duced in thickness from 1 in. to 1 in. is about 100. To 
sharpen a die properly it need not be ground away more 


Tables 2 to 6 vive the same record 


than 0.004 in., but as a matter of fact this amount is 
usually doubled in practice. 

The average number of punchings produced per grind- 
ing has increased from 27,143 in Table 1 to 161,345 in 
TABLE 2. RECORD OF NOTCHING DIES NO. 275 

Average Number of 

Die Number Punchings per 
Letter Dat of Grindings Crinding 
275 D Jan. 31,1914 { 167,311 

H Feb. 14, 1914 2 136,448 

I Feb. 14, 1914 2 159,900 

G Apr 4, 1914 l 151,375 

G Apr. 11,1914 1 117,260 

I Apr. 11,1914 1 189,748 

F Apr. 18, 1914 2 123,656 

G Apr. 18, 1914 2 159,900 


Average 152,495 
Table 6. We now consider a die poor if it does not pro- 
duce more than 60,000 punchings per grinding. 
ry al a? . ° » 
lhe modifications in design have reached all parts of 
the dies and holding devices and even the machines 


b 


DIE AS SHOWN IN FIG. 5, 
REPAIRED 


SAME AFTER BEING 


One size of 
-ectional die that is frequently duplicated now takes from 
50 to 70 lr. to complete, while a conservative estimate 
for the time required to make the same die in solid form 
under the usual toolroom conditions would be from three 
to four. weeks. 

With further reference to the cost of notching dies, the 
following figures are given from records stretching over 
the period from 1906 to 1914: One solid notching die 
finished Oct. 1, 1906, required 120 hr. to produce ; 15 split 


maker regularly produces it in about 8 hr. 


TABLE 3. RECORD OF NOTCHING DIE NO. 329-0 
Average Number of 
Number Punchings per 

Dat of Grindings Grinding 
Feb. 28, 1914 2 182,390 
Mar. 7, 1914 3 159,120 
Mar. 14, 1914 3 167,596 
Mar. 21, 1914 3 153,892 
Apr. 4, 1914 1 174,460 
Apr. 6, 1914 3 139,336 
Apr. 18, 1914 2 152,256 
May 2,1914 2 159,048 
May 16, 1914 4 103,090 


Average 149,306 
Oct. 27, 1910, required 197 hr. to make, 
or an average of 13°/,, hr. each; 2 split dies finished Feb. 
1913, required 18 hr. to make, an average of 9 hr.; 4 


clies finished 
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split dies finished May 19, 1913, required 51 hr. to turn 
out, an average of 1254 hr.; 2 split dies completed Sept. 
1, 1914, required 10 hr. to make, an average of 5 hr. 
This shows a reduction in tool maker’s time from 120 
course, by a change in 
The advantages 


to 5 hr., partly brought about, of 
die design from the solid to the split type. 
of the latter type are more forcibly brought out when 
we consider that the solid die was used at a press speed 


of 220 r.p.m., would stand up only a maximum of 314 
TABLE 4 RECORD OF NOTCHING DIE NO. 329-N 
Average Number of 
Number Punchings per 

Date of Grindings Grinding 

Feb. 28, 1914 3 156,485 

Mar. 7, 1914 3 116,307 

Mar. 14, 1914 2 100,712 

Mar. 21, 1914 3 24,765 

Apr. 4,1914 2 180,804 

Apr. 6, 1914 3 159,657 

Apr. 18, 1914 2 160,186 

May 2,1914 2 116,192 

May 16, 1914 3 108,905 

Average 135,397 

TABLE 5. RECORD OF NOTCHING DIES NO. 329 
Average Number of 
Die Number Punchings per 
Letter Dat of Crindings Grinding 

M Jan. 24, 19 3 107,848 
I Jan. 24, It 3 152,793 
M Jan. 31, 191 1 190,320 
L Jan. 31, If 2 171,288 
L Feb. 7, 1914 l 183,976 
M Feb. 7, 1914 2 107,848 
L Feb. 14, 1914 3 135,339 
M Feb. 14, 1914 3 152,789 


Average 143,270 


TABLE 6 RECORD OF MISCELLANEOUS NOTCHING DIES 
Average Number of 
Die Number Punchings per 

Number Dat of Grindings Grinding 
1014 A June 21, 1913 3 156,240 
1014 June 21, 1913 3 171,864 
348 W June 28, 1913 2 167,232 
348 W July 3, 1913 3 157,248 
329 P July 3, 1913 2 171,288 
384 W July 12, 1913 2 142,272 
348 Z Dec. 6, 1913 2 124,800 
348 A Dec. 6, 1913 2 186,952 
348 A Dec. 20, 1913 2 185,848 
348 A Dec. 28, 1913 2 188,448 
384 ¢ Feb. 14, 1914 3 159,412 
384 C Feb. 28, 1914 + 168,896 
1014 B Feb. 28, 1914 3 127,088 
1014 ¢ Feb. 28, 1914 4 187,200 
937 Mar. 28, 1914 2 162,864 
1045 A Mar. 28, 1914 3 21,680 
1045 B Mar. 28, 1914 3 154,376 
374 W Mar. 28, 1914 l 168,480 
973 A Apr 4, 1914 l 184,832 
973 Apr 4, 1914 2 149,760 
278 H Apr. 25, 1914 l 179,350 
713 F Apr. 25, 1914 1 141,440 
278 H May 2, 1914 l 188,804 

Average 161,345 


hr. between grindings, and would wear only 14 in. before 
losing size. By contrast the split die is used at a press 
speed of 450 r.p.m., can run 8 hr. between grindings and 
can wear 43 to % in. before losing size. 

Turning now to the cost of full circle dies, one of an 
average diameter of 10 in. with 40 punches has been re- 
duced from an average cost of $600 to about $200. This 
item includes everything about the die necessary to make 
li ready to go into the press. 


“9° 
3 


Placing Tight Belts on Pulleys 


By A. E. Howapay 


We have a number of belts that are used very tight and 
in consequence are difficult to place on their pulleys. 
The small device shown at A in the illustration makes 
the task of placing a tight belt an easy one 


4 wide. 


The device is made of 1% in. flat steel about 2 in. 
It is bent at right-angles at the ends, the bends being made 
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sO that th contrivance will fit the width of the pul le 
face. The ends are about 2 i long By starting the 
belt on the pulley and holding this angle iron over the 
“A 
Y 7) 
we 





iulty. To avoid 


} ris 
run on without dl 


belt, the belt can be 
accidents the belt should be 


very 


run on either by hand or ata 


slow speed. 


Medical Supervision of 


tmployees 


} 


Health is the workingman’s capital, his stock in trade 


Without health his earning capacity is limited, and thos 


dependent on him suffer as well as he. The workingman 


has a right to demand that he be not required to work 
beside men who are diseased or mentally deranged. All 
candidates for employment and all men already employed 


should be examined in order that those physically or 


mentally defective may be detected and given medical 
attention. Moreover, a system of medical supervision is 
necessary in order to prevent the introduction and spread 
of infections or contagious diseases. Experienced, hard 


working and valuable emplovees mav not be working at 
their full capacity because of some defect of which they 
brought to light 


and remedied, these men will be restored to full efficiency. 


are unaware. Should such conditions be 


Again, a progressive disease may be affecting a person, 


o that his working period is being rapidly shortened 
With a system of physical examination his condition 1s 
discovered, treatment is instituted at an earlier date, and 
An efficient 


maintained with constant substitution of new men for old, 


relief made more certain. force cannot be 
especially if the duties of the workers are in sequence 
for the effi enc of the whole foree will be lowered to 
meet the ability of the new and inexperienced men. 


Aside 


supervision has a humanitarian aspect. 


from purely business considerations, medical 


Kew abnormal! 
conditions resulting from harmful industrial environment 


are themselves fatal; they are underminers. The most 


common terminal disease is tuberculosis. Out of 140 
classified occupations tuberculosis is the leading cause of 
death in 110. Many diseases, if discovered in their in 


The affected per 


cipiency, are amenable to treatment. 
son is usually unaware of the abnormal conditions.—.J. 
A. Watkins, Assistant United 


Public Health Service. 


Passed Surgeon, Stat 
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Methods Used in Manufacturing 
Textile-Machine Parts 


By Rospert Mawson 





SY NOPSIS—wSome of the tools used in mach ining 
parts for hosu ry mach ines are des¢ ribed and i/lus- 
frated in this article. It will be observed that on 
two of the milling fixtures an index pin that fits 
into bushings ts used to obtain the correct position 
of the casting in relation to the cutter. On another 
milling fixture a swinging plate is employed to 


hring the casting into the correct location. 





In this article are shown some of the jigs and fixtures 
used by the Jenckes Knitting Machine Co., Pawtucket, 
It will be 
seen that the tools are of modern design and are produc- 


R. 1... in machining parts for hosiery machines. 





FIG.8 


JIGS AND FIXTURES USED IN MACHINING TEXTILE-MACHINE 


FIGS. 2 AND 2-A 


Operation—Milling needle cam, Fig. 1 The casting is lo- 
cated by three pins that are forced out simultaneously by a 
knob screw The two positions are obtained to bring the 


asting in the correct location to suit the cutter by an index 
pin fitting in bushed holes. 
Machined 


in. in diameter and 1% 


upper edge, using a 


in. long, operating at 


Surface Two places on 
special cutter % 
190 rep.m., 

FIGS. 4 AND 4-A 
Drilling take-up controller, Fig. 3. The rough 
The other end 


Operation 
‘asting is placed in a V-block against a stop. 
of the piece rests on a height block 

Holes Machined- hole drilled for 10-24 threads; two 
%4-in. drilled, one No. 15 drilled, and one hole drilled to suit 


No. 12-24 threads. 


One 


FIGS. 6 AND 6-A 
Operation—Drilling lever, Fig. 5. The casting is located 
on a pin that fits into a %-in. machined hole. The lower 


end is forced against an adjustable screw by a thumb-screw. 


ing results satisfactorily both as regards quality and 
quantity. 

It will be seen that the fixtures here illustrated, have 
heen constructed for a definite purpose, are of good design 
and produce interchangeable parts. 

The fixtures used when milling the cams are provided 
with indexing devices consisting of hardened bushings 
and a pin. The sub-base is then swung around to the 
two positions until the pin drops into the bushing when 
the fixture and casting are in the correct alignment for 
the operation. 

The milling fixture for the shear slide is provided with 
au swinging plate to obtain the position for the part to 
be machined, as will be readily noted in the illustration. 


FIG.10 


PARTS, WITH WORK SHOWN IN POSITION 


The lever is held in position with an open washer and a nut. 
Holes Machined—One #,-in. drilled and one ;y-in. drilled. 
FIGS. 8 AND 8-A 


Operation—Milling reinforced cam, Fig. 7. The casting is 
located by three pins that are forced out in unison by the 
center screw and thumb nut. The lug of the casting is lo- 


cated between an ear of the fixture and the knurled head screw. 
An open clamp is tightened on the part to hold it in position. 

Surface Machined—Outer using a cutter % in. in 
diameter and 1% in. long, operating at 190 r.p.m. The posi- 
tions are obtained to suit the milling operations by means of 
an index pin fitting in steel bushings. 

FIGS. 10 AND 10-A 

Operation—Milling shear slide, Fig. 9. The casting is lo- 
cated against a stop pin and held down with two hook bolts 
actuated by a handle. The locating plate is then swung back 
out of the way. 

Surface Machined—V-surfaces on both edges, using special- 
form gang cutters operating at 430 r.p.m. with a feed of 0.004 
in. per revolution. 


edge, 
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Tests of I-Beam Trolleys 


By P. B. LIEBERMANN* 


The pull that a man can exert ordinarily for any great 
length of time is between 50 and 100 Ib. It follows that 
if a troliey takes close to 200 lb. to start it, the man must 
The 


result is rapid tiring and a material reduction in work 


exert a pull considerably in excess of the average, 


done during the day. The lower the pull necessary to move 
a trolley, the more satisfactorily can the laborer perform 
his tasks, 

I have recently run comparative tests on various types 
of I-beam trolleys. All were of the same capacity—two 
tons—and were arranged for operation on an 8-in. I- 
beam. The trolleys were without geared mechanism ; that 
is, they were designed to be pulled along the beam by 
hand. One had cast-iron bearings, another brass bearings 
and the third flexible roller bearings. 

A standard 8-in. I-beam was fastened to the ceiling, 
care being taken to have it well supported so as to be 
straight and level throughout its length. One trolley at 
a time was placed on the I-beam and a load of 4,000 Ib., 
made up of pieces of cast iron, was applied. Two different 
methods of moving the loaded trollevs were employed : 
A cotton rope fastened to the trolley Was run over a pul- 
ley and different weights were suspended from the end of 
the repe. (See Fig. 1.) A spring balance was also used. 
At first it was fastened directly to the trolley. Then it 
was fastened to the load itself. (See Figs. 2 and 3.) 

Before any test was made the bearings were taken apart, 
thoroughly cleaned and filled with fresh lubricant. The 
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Fig.! 
¥ a penny ee | 
e } Yr 7" 
wr OC)» rr 
Fig.2 “- 
Fig.3 
THREE METHODS OF MOVING THE TROLLEYS 


lubricant used was the same as used by each type under 
The roller bearings were packed 
filled with 


operating conditions. 


with while the other bearings were 
machine oil. 


It is well to note here that the test conditions favored 


grease, 


That is to say, the small amount of 


the plain bearings. 
lubricant these bearings held soon squeezed out under 
load. The fact that this could be observed made it pos- 
sible to replenish it. 

The following table contains the results of the tests, 
each individual figure representing the average of a large 


*Engineer of tests, Hyatt Roller Bearing Co. 
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number of readings of the three methods shown in Figs. 
1, 2 and 3. 


Tractive 
Effort, Lb 


Starting 


Type of Bearing Load, Lb. Effort, Lb. 


EE Sivas 6 Ce euid sa & <6 6 on 4,000 62 50 
oy a ee 4,000 122 94 
GT eer ee 4,000 185 150 


From these results it can be seen that cast-iron bear 
ing trolleys required three times more pull to start and 
to keep in motion than flexible roller bearings, and brass 
bearings require about twice the pull that is necessary 
for roller bearings. 
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Leather-Washer Cutter 
By A. J. Garau 
The accompanying illustration shows a washer cutter 
that I have used with much success. The washers are of 
21,-in. external diameter and 2-in. internal diameter. 
With the drilling machine running 900 r.p.m., I have cut 
270 in an hour. ‘The leather is slid between the cutter 
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LEATHER-WASHER CUTTER 

The cutter is fed down 
The shank A is Morse taper to fit the machine 
The two cutters are shown at B; the ejectors at 
('; the ejector springs at FE and the ejector screws at D. 
The cutters are the only pieces of tool steel, and they 
The rest of the tool 


and a block of end-grain wood. 
by hand. 
spindle. 


are tempered only on their edges. 
is of mild steel, 


- 


Reclaiming Junk Metal was made the subject of a paper 
presented at the annual meeting of the American Institute of 
Metals, in which the the Western Electric Com- 
pany in its Hawthorne Works were described. In these works 
the monthly averages of scrap are: Brass, 100 tons; copper, 
180 tons (125 from cable, rubber and insulating shops); ger- 
man silver, 17.5 tons; iron and steel, 89 tons; solder skimmings, 
4 tons: lead, 833 tons. Sheet metal from which special forms 
have been punched is compressed into bales with other large 
Small chips and metal shavings are freed 
and dirt by a mechanical sifter, and the iron and 
separated from brass and the like by a magnetic 
separator similar to the Ball-Norton type. The products are 
sacked. Junked cable is heated in gas ovens until the lead is 
melted and the insulation burned off. The lead is run into a 
furnace, which separates the ash and dross from it by gravity, 
and then cast into pigs for sale to refiners. The copper wire 
remaining in the into brick form by 
means of . aydraulic press. 


methods of 


scrap pieces. 
from dust 


steel are 


ovens is compressed 














Uct her 19, 1916 A \l kK R | C A N 


MACHINIST 


6690 


Manufacturing a Self-LockKing 
Sheet-Metal Seal 


By 





SYNOPSIS The various operations on this seal 
are done by automatic machines; the small 
locking spring is placed in the seal head automatic- 
ally. The floating-carrier method of registering 
the work correctly over the follow dies is interest- 
For subse quent operations an unusual ap- 


even 


ing. 
plication is made of spiral feed screws. 





While the type of seal described in this article is very 
easily locked, it cannot be opened or removed without 


destroying it for further service. Its more familiar use 














ETHAN VIALI 


A number of seals and parts are shown in Fig. 1. At 
the right are four heads that have been cut off and laid 
in various positions to show the formation. Just below 


al 
1) » 
illest 


the head partly 


Below the six long seals 


is a closed seal with the side of 


cut away to show the inside. 


are eight of the small locking springs, Details of the 
construction of a seal are given in Fig. 2. 
FORMING THE SEAL HEAps 

The seals are not made from metal strips, as one might 


at first suppose, but are cut and formed from sheets of 
The through 


roofing tin 1434x1914 in. in size. press 

which these sheets are first run is shown in Fig. 3. The 
sheet is clamped in a carrier at A by means of a hinged 
bar B, locked at the free end by a spring latch. The 


carrier then is fed in, taking the sheet over the set of 
at the left. 


follow dies and out 














j 
* ra 
k / rhe carrier and its action will be better understood 
ty by reference to Fig. 4. Here thi clamping bar B is 
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FIG. 1. SELF-LOCKING SEALS AND PARTS FIG. 2. DETAILS OF A SEAL 





























MACHINE 


FIG. 3. AUTOMATIC HEAD-FORMING 
is in sealing freight cars, but meters, chests, doors, 


switches or other things may be as effectively secured. 
These seals are made by the Campbell Industrial Co., 
Chicago, Ill., and consist of a single piece of tin formed 
into the desired shape, and a small special-shaped spring 
set with the seal head for locking purposes. The auto- 
matic machines employed in making these seals were 
Campbell, of the Campbell 


designed and built by L. J. 
study in 


Manufacturing Co., and form an interesting 
machine design. 


FIG. 4. FEED-MECHANISM DETAILS 
shown without the sheet in place. The work holder 
rests on a long slide, to which it is so fastened as to 


have a limited amount of “float” lengthwise, but none 
On the under side of this floating holder a 


The spacing 


crosswise. 
coarse-toothed rack is cut, as shown at C. 
of these rack teeth corresponds exactly to the spacing ol 
the follow dies. The long slide on which the work holder 
is placed has rack teeth cut on the under side of it, as 
at D. The teeth on the wheels F and F mesh with the 
rack when these wheels are 


teeth of the slide, so that 
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rotated in proper position the slide will be fed to the — tically so that the spacing teeth are dropped in turn over 


right or left according to the direction of rotation. a stationary V-shaped locating pin. 
The feeding movement is obtained from the press shaft This action accurately registers the work over the fol- 


by means of a cam and the rod G connected to the pawl low dies at each feed movement, regardless of any slight 
z e 5 
































FIG. 5. SHEET FED THROUGH MACHINE FIG. 6. SOME DIE DETAILS 
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FIG. 7 PARTLY FINISHED SHEET FIG. 8. LOCK-FORMING AND PLACING MACHINE 
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FIG. 9. REVERSE VIEW OF LOCK-FORMING AND FIG. 10. SHEET FEEDING THROUGH MACHINE AND 
PLACING MACHINE ARRANGEMENT OF WORM FEED 






















H, which acts on the ratchet wheel J. The teeth in this inaccuracy of the ratchet wheel or pawl movement, sinc¢ 
ratchet wheel are cut so as to feed the slide forward ap- the work holder is allowed enough float lengthwise to 






proximately the distance between the follow dies at each overcome the possible errors, as it drops onto the sta- 
forward stroke of the pawl. As the slide and work tionary locating pin. The lift of the work holder nec- 
holder feed to the left, a cam action lifts the holder ver- essary for this action is obtained by means of cams J 
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en fed past the follow dies, it is 


at each end, operated by short cranks and the rods K After a sheet has be 


and ZL fastened to the press ram. carried 
It will be noticed that there are blank spaces on both illustrated in Fig. 5. 
These make it the heads of the seals and pierces for the other ends. 


out to the left of the machine, as is clearl 
This operation slits and forms 


the feed wheels and the ratchet wheel. 











FIG. 11. FORMING MANDRELS FOR THE SPRING AND FIG. 12. LETTERING, NUMBERING AND SEPARATING 
MACHINE 


PLACING FINGERS 









































FIG. 13. CLOSE VIEW FROM BACK FIG. 14 DROPPING SEALS INTO HOLDER 
‘ 
“4 - 
, ~< 
7 
= 
FIG. 15. DIES WITH WORK REMOVED FIG. 16. TWO OF THE WORK HOLDERS 


A sheet fed partly through the machine is shown in 


possible for the slide to stop after the work has fed past 
6. <A feature of these dies is that those for slit 


the dies, without any other throw-off mechanism. The Fig. 
slide may then be run either way by hand. Movement ting or shearing are set in edgewise so as easily to be 
of the feed wheels or slide may also be obtained by means ke pt sharp or adjusted. This will be noticed by observ- 


of the handle. ing the setting at A, B and C. 
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A sheet with the work partly completed is seen in 
Fig. 7. In all there are 12 operations on each seal head, 
as shown. Each edge of the sheet is operated on at once, 
so that the set of dies represent 24 operations. The du- 
plicate dies are not set exactly opposite each other, but 
are staggered, the difference in center lines being % in., 
as the feed is 34 im, 
sible to eut and form 50 seals from each sheet with no 


This arrangement makes it pos- 


waste of material except the small amount from piercing. 
One press like this is capable of producing about 80,000 
seal heads per day. 


AvuToMATIC MACHINE For PurTtiING IN THE LOCKING 
SPRINGS 
The small locking springs are automatically formed 
from wire and placed in the seal heads, in the machine 
Owing to the smallness of the work 
it is practically im- 


shown in Fig. 8. 
and the complication of the parts, 
possible to illustrate the action except in a general way. 
The wire for the spring is fed in from each side from 
the large spools A and B. The feeding of the sheets 
through the machine is done by means of the worms C 
and 2), which form an accurate and positive method of 
feeding. 

A view of the machine from the opposite side is given 
in Fig. 9. A close-up view, showing the position of the 
seal heads along the feed worm as they move through the 
machine, is presented in Fig, 10. Fig. 11 is a view from 
The forming mandrels for the springs are shown 
These not only revolve, but have a partial 


above. 
at A and B. 
in-and-out movement to allow for the various bends with- 
out interference. After and cutting off, the 
springs are seized by the automatic tongs C and D. From 
these they are carried by the fingers # and F’ and pressed 
in between the parts of the seal heads on each side. 


forming 


LETTERING, NUMBERING AND SEPARATING 

One big advantage in making seals as shown is that 
large quantities may be partly finished and stacked for 
the filling of special or rush orders, 

The special firm lettering, consecutive numbering and 
separating are done in the machine seen in Fig. 12. The 
work is fed in by means of the worms A and B, which ob- 
tain their intermittent movement from the crank disk C 
through the rod D and the ratchet F. 

A close-up view of the machine from the rear is given 
Here the sheet of seals is shown between 
As the sheet feeds in, the special 


in Fig. 13. 
the feed worms at A. 
lettering, if any, is stamped on in the correct positions for 
the seal strips. The consecutive numbering is done with 
the automatic stamps B and C. By shifting a lever these 
stamps may be thrown out of action whenever it is de- 
sired to do so. 

As the stamped and numbered sheet feeds on through, 
it is cut into separate seals, which drop off into special 
holders, as at A, Fig. 14. The seals from the left drop 
into the holder shown, while the ones from the right are 
punched down through the die and drop into a similar 
holder under the press platen. 

Fig. 15 shows part of the die after the work has all 
fed out. It will be noticed that the end of the left-hand 
feed worm is larger. This is made so as to keep the heads 
feeding out evenly. Two holders are seen in Fig. 16. 
About all that remains to be done on these seals now 
is to inspect them and pack for shipment. 











MACHINIST Vol. 45, No. 15 


Surface Gage with Slotted Base 


By H. H. Parker 


The illustration shows a surface gage of the ordinary 
type provided with a slotted cast-iron base. This is 
very convenient for some kinds of work around lathes and 
other machines- when bolied to the ‘tool 
slide of a lathe for testing or marking work between 


for instance, 



























WITH SLOTTED BASE 


SURFACE PLATE 


centers. The base should be heavy enough so that the sur- 
face gage may be used without being bolted down, which 
would also require that the bottom of the base be ma- 
and true. 


chined smooth 
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Preparedness and Thrift 


Our manufacturers of all kinds, that have become used 
to ever-increasing prices for their products, will have to 
readjust their output and prices as the demand falls off, 
as it surely will. Prices—war prices, that have gone up 
by leaps and bounds—will in many cases come tumbling 
down at a rate to cause dismay. Those who recognize 
that such times as we are now living in cannot last, and 
will put their houses in order to meet the changed condi- 
tions will not be the losers. 

This is not preaching panic, but caution and foresighted- 
ness. We cannot expect to forever grow rich while Europe 
is destroying hundreds of millions daily that can never 
be recovered. In the final adjustment of the war we will, 
like every other part*of the world, have to bear our share 
of the tremendous cost. All branches of industry will be 
included in the adjustment and the employee who today 
is receiving two to three times what he got a year ago, 
should practice thrift, and remember that wages go down 
as well as up. With this change in conditions, our indus- 
tries will need all the care, protection and encouragement 
that Government and legislation can give. In times of 
great and general prosperity we are apt to live in the pres- 
ent alone and permit or overlook matters that are harmful 
and would not be tolerated were conditions otherwise. 
Those who would seek to gain by the loss of others, or 
who are misled, take advantage of this carelessness ; and 
many laws that are harmful and unjust are saddled upon 
the country.—A merican Industries. 
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Cam 


By CHARLES 





SYNOPSIS- In th is article hive fypes of COWS 
The method followed in desiqning 
The first 


cam is one having a flat-surface lever and a rotary 


are discussed. 
them is made clear by the illustrations. 
motion from which 


cam. The next is a cam the 


rotates a cam-shape d leve r. Two fy pe S of cams are 


then described for driving oscillating levers. The 
motions of these are sim ilar, the only diffe rence 
being that one is the reverse of the othe Al The 


last exam ple is a cam to transfer motion to a bell 
crank. The artic le should prove of value to engi- 


neers, de stgne rs and mach inists, 


MACHINIST 





In submitting this article I would call attention to 


a series that ran a few years ago in the American Ma- 
chinist and that is now published in book form, called 
The following may 


> 


“Design and Construction of Cams.’ 
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FIG. 1. FLAT-SURFACE LEVER CAM 


be considered a supplement of the earlier presentation of 
the subject. In the previous articles the only cams dealt 
with pertained to cam-driven rolls,and arms, except in 
one instance where the construction of a cam for lifting 
the valve rod on paddle-wheel steamers was shown. 
Fig. 1 deals with a flat-surface lever and a rotary cam 
instead of an oscillating member to operate it. The meth- 


od of construction is as follows: First, determine the 
diameter of the cam and the amount of throw required, 
then the length of lever that is to be used. 


which in this case is two and one 


Construct 
the throw circle at A, 
half times the throw of the lever at the point of contact 
with the cam, also the working end of the lever, as the 
lever is of equal length each side of the fulcrum. It is 
better to use a multiplied throw circle where it can 
be used, as the construction lines from it will be more 
accurate. 
the lever from the center to the point of throw by the 
same multiple as for the throw circle to find the radius 
of the are B and to locate the throw circle at the proper 
distance from the center of the Another object 
in multiplying the throw circle and lever is to get the 


It is also necessary to multiply the length of 


lever. 


lines outside of the drawing proper and to avoid confu- 


sion. This must be kept in mind, as this part of the sub- 


ject will not be mentioned again in connection with the 
following illustrations. 


esigm and Construction 


FE. SmMirn 
throw circle has been divided into as many 


After the 


parts as desired, cut the are B with the divisions and 
draw radial lines through the points 0, 1, 2, 3, 4, 5, 6. 
The next operation is to locate the center of the cam. 
This is done by taking the large radius of the cam minus 
half the of the lever. With this 
dividers to the length of the radius with the point where 


( and D 


throw radius, set the 


intersect and establish the center of the cam 


on ( at the point &. From this center draw tangent 
circles AK, L, M, N, O, P, Q, with the radial lines of the 
lever, 0, 1, 2, 3, 4, 5, 6. Then erect radial lines 0’, 1’, 
2’, 3’, 4’, 5’, 6 from the center of the cam EZ to the point 
ol tangency of the circles with the radial line of the 


ke ver, 


Having determined the numb ro degre sin whi hy the 


cam is to do its work, which in this case is 90 deg, dwell. 


"0 deg raise, )O deg. dwe ll. TO al drop, draw a cre le 





OSCILLATING 


ROTATING LEVER FOR 
CAM-SHAPED LEVER 


FIG 


from the center of the cam F through the center of the 
lever F and divide the circle into four parts, or 90 deg. ; 
F divide G /7 into as many parts as the 
throw circle A has, 


and the opposite 90 deg. ] 


starting at 
which is six for the rise of the cam, 


J into six parts for the drop 


of the cam. From these points set the trammels on 
point F’ on the circle passing through the center of the 
lever and set to a | neth equal to the distance between 


the cam radial 1’ and F. Then from point 1 on the cir- 
cle, cut the tangent circle L at 1. 
For the next point of tangency set the trammels on F 


and F, 


radial 2 


again the distance between the cam 
From point 2 on the circle cut the tangent circle M 
at 2, and so on until the last point has been found. 


These ports locate the points ot tangency on the tangent 


circles A, L,. M,N, O, P,Q, from point 1. As the radial 


lever line 0 has already been established, draw a line 
touching the tangent circle ZL at 1, or at right angles 
to the line 1, and so on until all the lines have been 
drawn. Then draw a curve touching all these lines. 


For the return motion, to find the points of tangency the 
set on F 
With this distance, with the point of the trammels set on 
{ point tangent circle Y 


reverse is necessary. The trammels are and 6’, 


0 on the lever Cire le. eut the 
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at 0. For the next point set the trammels on F’ with the 
distance equal to F and 5’ and with the point of the 
trammels set on the lever circle 1 cut the tangent circle 
P at 1, and so on until all the points have been found. 
Then join these points by tangent lines, as before, and 
make the curve. 

The next illystration, Fig. 2, deals with an entirely 
Instead of 


different proposition. a cam acting on a 
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uid 
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FIG. 3. CAM FOR OSCILLATING ARM 

roll lever, the lever rotates and operates a cam-shaped 
While its use would be very limited, it might be 
serviceable in I have illustrated it prinei- 


pally to show how to plot out the curves to produce an 


le ver, 
some Cases, 
action for a portion of time that a cam of the same 
pumber of degrees of time would do. 

To get the full benefit of the cam action .of the roll 
lever itself, after finding out the amount of throw re- 
quired, place the center of the fulerum of the lever the 
distance of half the throw of the lever from the center of 
the roll at starting point 0 and draw the center line A. 
In this case the throw is the same at that point as the lever 





ARM—REVERSED 


OSCILLATING 
MOTION 


FIG. 4. CAM FOR 


is on the working end. Next draw the circle B. In this 
case it is two and one-half times the throw of the eam 
‘ver. Divide the circle B into equal divisions and from 


From these points 0, 1, 2, 


these divisions cut the are C. 
3, 4, 5, 6, with the trammels set on 0 with a distance 
equal to 0 — D, transfer the points to the lever circle F, 
which is struck from the center of the lever G. 

The next operation is to divide the roll center circle 


J between // and J into twice as many parts as the throw 
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circle has. Through these centers, with the point of the 
rammels set on G, draw the ares 0, 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 12. On these ares the centers on the circle 
F’ are transferred by placing the point of the trammels 
in the center D with a distance equal to 0 — D on the 
line A. Then move the trammels point along the points 
on circle F from PD to point 6 and cut each are corre- 
sponding to the numbers such as 1 — 1’, 2 — 2’ and so on 

Then from 5 start back and cut the 
and 8’ and so on until 12’ has been 
reached, which completes the cam. On the points found, 
draw circles the diameter of the roll required and con- 
struct a curve touching each roll circle tangentially. 
This gives the proper shape for the movement required. 


CAM 


In Fig. 3 conditions change again. Instead of a rotary 
moving roll arm, it is oscillating, which limits its use- 
fulness to a greater extent than a rotary moving member. 
To plot out a curve to move the lever a required distance, 
determine the length of the roll lever and the amount of 

Then strike the are A from 
After this has been established, 


until 6 is reached. 


ares 5 and 7%, 4 


WITH OSCILLATING ARM 


movement it is to make 
the center of the lever B. 
j 
Pe + 
e = ~ s+ = 
bd es 







FIG. 5. CAM FOR MOTION CHANGED BY BELT CRANK 
draw above it the circle C on the line D, which has the 
same divisions as the driven end of the roll lever. The 
circle is placed above so as not to have such a great 
distance to transfer the points from as if it were taken 
direct from the driven end of the lever. From the points 
on the circle C cut the are A. Through the points found 
draw the ares 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 from 
the center of the cam lever £. To find the position of 
the fulerum of the cam lever, take minus one-half of 
the throw of the lever from the radius of the roll lever. 
From the center B of the roll lever and with this radius 
cut the line D. Where they intersect is the center of 
the throw of the cam lever, the throw of the lever and 
the length, of course, having been determined before. 
On this line at its intersection with the line D measure 
back the distance determined for the fulerum F. In this 
case the leverage is equal when the roll has reached its 
extreme position toward the fulerum. Next draw the cir- 
cle F with as many divisions as the circle C has. Cut 
With the trammels set on B with a distance 
equal to B G, transfer the points found to the circle /7, 
with the center struck from the center £. From these 
points with the distance equal to B — 0 on line A or the 
radius of the roll lever, cut the lines 1, 2, 3, 4, 5, 6, 7, 


the are G. 
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. >. 2 3k. Se. Then draw circles on the intersection 
of these lines equal to the diameter of the roll determined, 
Join the circles by a curve touching them tangentially, 
thus completing the operation. 

Fig. 4 is the 
is reversed. The only difference in plotting out the curve 
is that on the circle 7 the centers B 


above the center of the roll lever 


same as Fig. 3, that the action 


except 


are transferred 


instead of below as in 


Fig. 3, and the cam lever is below the roll instead of 
above the roll as in Fig. 3. 
Cam For BeLtt-Crank ARRANGEMENT 
The cam in Fig. 5 laid out by the same method 
that in Fig. 3, except that the roll lever does not pass 


Fig. 
using a 
The straight 


and the direction of action 


3 does, 
bell 


cam lever in Fig. 3 


the center line as 


is changed by lever instead of a straight 


lever. starts its action 





By R.D. 





SYNOPSIS 
ing system for sh ipyard plants where men are in 
and out of the 
territory. 


Needs and requirements ¢ Poaacte 


SHO DS and are spread over a tarde 


Specimen time tickets used in operating 


a system that has had four ye us trial 





remarkable, nevertheless true, rac- 


It is but that p 
tically all the large shipbuilding plants in this country 
certainly all 
checking in their employees and assigning them each day 


navy vards—have different methods for 


to their work. This matter has undoubtedly received « 


are- 


ee —~ & — * 
) PECK WORK Time TICKET 


4 a | 
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ore hone. 
ine; wick/76s_4 4556: =3-16 cmc Me nse vee fa) os 
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FIG. 1. INDIVIDUAL TIME FIG. 2. GANG TIME 
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the number of svstems 


diversity of h 


ful attention at each plant, and 
to the 
the ingenuity of the engineering brain. 

Not only is the 
controlling their assignment to work essentially different 
in each plant, but the its 
less complacently taken for granted by each 


in use is a tribute man opinion and 


system of checking in employees and 


preéminence of each over rivals 
is more Ol 
firm. Of course, it is understood that each system is a 
part of the firm itself, 


its peculiar method of 


just as its good name, its output or 
handling its The 
the fact that each plant chooses to employ a 
different method is in no case 
ment. 


advertising. 
mention of 


a reflection on the manage- 


*Naval Constructor, U.S.N. 


‘IimeKeeping 





MACHINIST 675 

at the extreme end the lever, while Fig. 5 begins its 
action nearest the fulerum of the lever and the cente1 
of the throw is located differently. It is located the same 
as in Fig. 2. The difference in the shape of the curves 
is that Fig. 5 has the benefit of the full cam action of 
the roll lever, due to the lever not passing an equal dis 
tance hy the center line of its throw, as the roll lever in 


Mig. 3 does. When the roll lever throws an equal dis 
tance by the center of its throw, the cam action is only 
the center line. The last half of the throw is drop 
ping away from the cam lever, so that the cam curve has 
have more angularity to make up for the difference in 
the dropping away from the cam lever than one in which 
the throw of the roll lever is only one side of the center 
line and the throw Is only TO the eentet! line or to tts 
highest point. The shape obtained may be seen by refer 
ence to the illustration. 
j Slni Cl 
CGATEWOOD 
It is, however, true that the shipvards are all more 


: that is, the 


css the 


Sanne emplo Liv same trades, the 
number of men does not differ between wide limits. and 
the volume of work is not dissimilat Yet the system of 
checking men into work and assigning them to their daily 


No one 


] ] 
Themes Ves, 


than the 
upon it, 


tasks is different. knows this better 


remark 


any 


workmen who asionally 


Oc 


wondering why it should be so. 


] 
article 1s 


an attempt to arrive at certain primary 
requirements to be met by a system for checking men 
into work and assigning them each day to a given job 
Going still farther, it is an attempt to define what in 
OU] ~ LEAVE 
FIG. 4. BLANK FOR NOT! FIG. 5. BLANK FOR NOTIFI 
FICATION THAT MAN CATION THAT MAN IS 
IS OUT OUT ON LEAVE 
This blank printed on blue This blank is printed on 
tock of a striking shade brieht-red stock 
many wavs seems to be thy one best SVste m” for such a sel 


of similar plants. 

The primary need for any checking-in system is to fur 
nish information that certain emplo ees have reported for 
duty at or before a definite time. This information fur- 


] 


nishes early data to the supervisor, to what em 


pores is 
intorma- 

the 
] 


keeping and making up the payrolls 


plovees have reported for work on time and early 


tion to the accounting or time department to enable 


] 


Cle rical work ot cost 


to he proceeded VW ith expeditiously. 


Of course, we can require checking-in system to fur- 


nish other data to serve other less valu- 
abl 


purposes more ol 


primary necessity 


But the one additional purpose of 
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676 
is that of assigning an employee to his job. It then seems 
logical to conclude that the ideal checking-in 
should fulfill the following three fundamental require- 
It should give a double record of each man—one 
and it should 


system 


ments : 
for attendance and one for cost 
also be an instrument for assigning a man to his particu- 


returns ; 


lar day’s work. 
At the outset it is clearly understood that the perfect 


system is not attainable. This is a matter of compara- 
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5. The system should be an economical one when con- 
sidered in three lights: (1) Initial cost (includes pur- 
chase cost and installation) ; (2) operation (includes the 
number of timekeepers, attendants and supervisors re- 
quired ; (3) maintenance and repairs. 

6. At navy yards and at shipyards where a large pro- 
portion of the work is outside the shops a single central 
checking-in station, preferably near the entrance to the 
plant, is desirable and eliminates the loss of time incurred 























CLOSED 





Pra. 3. “i 
tive judgment, time and place. It is impossible to invent a 
system for all conditions of time and place. 
it Is impossible to devise an‘infallible system or one that 


Furthermore, 
cannot. be. outwitted.--We can, however, make “faking” 
so difficult that, if not impossible, it will be hardly practic- 
able. 


GENERAL REQUIREMENTS OF SHIPYARD TIMEKEEPING 
SYSTEM 


As the result of investigating the details of a number 
of different systems the following statement of those re- 
quirements which seem applicable to them all may serve 
as a valuable criterion with which to compare any pro- 
posed or existing system: 

1. The system should be such as to eliminate errors as 
lar as possible and to make accurate timekeeping and 
charging easy. 

2. It should be easy to discover error, trace it rapidly 
and inexpensively, and to rectify it. 

3. The operation of checking-in should be simple to the 
point of being practically mechanical. 

!. A delicate or complicated mechanism is not desir- 


able. 





AND “OUT” TIME-TICKET RACKS 


when a man goes to his shop at one end of the yard to 
check in and returns to his job on a ship at the other 
end. (At a plant like the Philadelphia navy yard, for 
instance, where the entrance is three-quarters of a mile 
from any of the shops or ships along the waterfront, this 
difficulty can be corrected best by locating the checking 
stations both in the shops and along the waterfront near 
or actually on board the principal vessels under repair or 
building. ) 

7. A minimum of ground space should be required, but 
efficiency demands a certain liberality in this respect, es- 
pecially in connection with checking out. 

8. The checking station should be well lighted, so that 
the numbers may be easily discerned. 

%. Whatever apparatus and symbols are used should be 
constructed so as to be easily distinguishable. The size, 
shape, color and general arrangement of the checks or 
figures should be such as to assist clear vision. 

10. It is desirable to have the checking performed on 
entering the plant (see 6) and a few minutes before start- 
ing work. 

11. In most plants of this kind no useful purpose is 
served by recording the exact time an employee enters 
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the plant. It is merely desired to know that an employee 
has reported for work before a certain time. Whether he 
55 is not material, provided 
Time clocks therefore do not 


reports at 7:15, 7:45 or 7: 
he be at work by 8 o'clock. 
seem either necessary or desirable. 

12. A minimum of time should be required for the op- 
eration of checking in or out, but not so little as to sac- 
rifice accuracy for speed. 

13. The type of board and check must be such as to 
facilitate a speedy muster being taken immediately after 
the board is closed and, if possible, by one man. 

14. When the operation of checking in or out has once 
been performed, it should not be possible for the work- 
men to tamper with the check board at that muster. 

15. Checking out on leaving the plant is another link 
in the chain of evidence and is proof (partial, not conclu- 
sive) that the emplovee has spent the day at the works, 

A system that fulfills practically all the foregoing re- 
quirements and that has been in actual use for four years 
with entirely satisfactory results will now be described. 
It will be seen at the outset how the double record of at- 
tendance and cost, together with assigning a man his job, 
is all performed by a single instrument—a time card. 

This time ticket (Fig. 1 for an individual workman 
or Fig. 2 for a gang) is furnished by the accounting or 
time office to the shops each morning, in triplicate for 
each workman. It has entered on it, by means of an 
addressograph, the workman’s name, check number, trade 
and pay. The shop clerk arranges these tickets in piles 
according to leadingmen, or gang bosses. To each set of 
tickets is attached the triplicate ticket from the previous 
day. (The purpose of this is for convenience of the lead- 
ingman in assigning work for the next day.) 

If the triplicate card indicates the job upon which the 
workman will be employed at the next 8 a.m. muster, the 
leadingman merely attaches it to the new cards for the 
shop clerk to use in writing up the cards on the. type- 
writer. If, however, the triplicates indicate a job that 
has been completed and upon which the workman will nol 
be emploved at the next 8 a.m. muster, the leadingman 
destroys the old triplicate and proceeds to write in long 
hand the job for the next day, passing this along with the 
others to the shop clerk to be written up by the typewriter. 

When the cards have been written up, they are dis- 
tributed to their respective checking stations. The origi- 
nals, arranged in numerical sequence, are placed in the 
“IN” time-card rack ready for the 8 o'clock muster the 
next day. The “IN” and “OUT” 
Fig. 3) and consist of suitably numbered sheet-metal pock- 
ets in a wooden frame fitted with hasp and lock. 

To describe the operation of the system it is best to 
begin with the men at work in the shop just before quit- 
When the whistle blows, the men 
opened and 


racks are identical (see 


ting time at night. 
proceed to a card rack marked “OUT,” 
watched by the timekeeper, and each man deposits his time 
ticket in a pocket labeled with his check number. This 
is exactly the same operation as the customary one of 
dropping a brass check into a tin box. When all the em- 
plovees have left, the vacant pockets indicate the absen- 
The muster report is promptly made up, the box 
Just before 


tees. 
locked, and the clerk may leave the plant. 
the quitting hour the timekeeper, knowing at that time 
what each man will be engaged on the next morning, has 
prepared the men’s time tickets for the next morning and 
placed them in an exactly similar rack, marked “IN,” 
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placed at the muster point and locked. In the morning 


when the men come to work the “IN” rack is opened 
and watched by the timekeeper. Each man as he goes b\ 
takes his time ticket out of the rack and proceeds to his 
When the whistle blows, those time tickets left in 
the rack designate the employees absent from the muste 


He then 


proceeds to check up all time tickets for the preceding 


work. 
and the clerk can make up his muster report. 


day and takes them with the muster report to the account- 
ing ollice, or time office. 

Suppose now that a mechanic and his helper finish a 
job at ll a.m. The cards are at once O.K.d by the gang 
boss, turned into the office and the time stamped thereon ; 
and the cards for their next job are issued to them, time 
stamped. ‘These cards have been previously prepared by 
the timekeeper or shop clerk from information furnished 
by the leadingman, who has in the meantime proceeded to 
provide material, sketches or blueprints, templets, special 
tools and special instruments needed to carry out the job. 
The men, therefore, proceed on their next job without loss 
of time. 

The timekeeper at both the “IN” and the “OUT” 
muscer stands by the time-card racks to see that the men 
After the 
8 o'clock muster the timekeeper makes up a list of the 
“CUE 
man and the different leadingmen of the men not work- 
When a man is not working or on leave, a 


lift only one ecard and drop oaly one card. 


for the messenger, who then informs the fore- 
ing that day. 
suitable card is sent up to the time office (see Figs. 4 and 
5). 

\mong the additional advantages of such a system 
there may be mentioned the following: 

1. All advantages that accrue through the use of 
written instrument apply in the use of a written instru- 
ment in assigning a luan to a job. 

2. The system forces the supervisors to make out in 
advance the man’s next job, which greatly facilitates the 
preparation of material, tools, ete., to enable the mechanic 
to start work immediately. 

3. The charges returned are correct, because the job- 
order numbers are put on the time tickets in the fore- 
man’s office, where the job order itself is filed and avail- 
able for ready reference. There is no question of mem- 
involved. The tickets are tvpewritten in most cases 
and are therefore very plain to read. 

!. The job is assigned by the leadingman or gang boss, 


ory 


a responsible and immediate supervisor, and should be 
O.K.’d by him on completion, thus further insuring cor- 
rectness of the charge. 

5. Productive emplovees are not required to do clerical 
or nonproductive work, The this fre- 
quently encountered error can best be indicated by quot- 
G. Morrison in the American 


incident to 


logs 


ing from a comment of C. 
V veoh inist, Vol. 13, P. TRO. Te says: 
. « Even under the best 
method of making an entry on a record is about as follows 
work, clean hands, ecard, get pencil, consult 
nake entries on card, put away pencil 


conditions, a mechanic's 


Stop get time 
clock, resume work 
These operations consume considerable time, but under less 
favorable conditions the time taken is much rreater The 
method of making a time record has frequently been observed 
Stop work, clean hands, get time card, 
hunt for pencil, borrew pencil, consult clock, make entry on 
ecard, break point of pencil, hunt for knife, borrow knife, 
sharpen pencil, consult clock, make entries on card, put away 
card, return pencil, return knife, resume work. 
There arc many variations of the foregoins, all 
consume time and many of which Interrupt the work 
All of this lost time should be productive. 


to be about as follows: 


of which 
of other 


employees, 
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Gage for Front Sight Blade 
By M. S. Wrieut 


for gaging the 
is shown in 


A gage a little out of the ordinary, 
dovetail on the front sight blade on a rifle, 
Fig. 1. It is designed to meet the requirements of ac- 
curacy with which the blade has to be profiled to fit into 
the front sight band. Several other 
were suggested, some of which were simpler, while others 
them did the work 


designs of vages 


were more complicated ; but none of 
as satisfactorily as this one. 

The work is placed in the gage, the base of which ts 
A. one side resting on the fixed locating block B and 
the other side on the ledge on the base A. The block 
B is ground to suit the angle of the dovetail, and the 
front sight blade is held over against it by a spring 
plunger EF, which is flattened to the center line. The 
same angle is ground on the end of the remaining half 
of the plunger as on the blade and the block B. The 
plunger is pulled back by means of a pin F' to allow the 
into the gage. When the work is in 
plunger is forced forward by means of the 
spring, which is quite stiff for the size of the gage. The 
but the limit 


so as to over- 


work to be put 


place, the 
rear of the plunger makes a flush pan gage, 
on the width of the dovetail is only 0.0015, 






Fig.2 Details of Front Sight 
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GAGE AND DETAILS OF SIGHT 
come the chance of error in feeling this. A cover C 
is screwed and doweled to the sides of the base A. and 
in this cover is a sliding finger D. On the end of this 


vaging the 
A pin G is 
in the cover, 


slide two steps are ground 0.0015 apart, thus 
width of the dovetail with extreme accuracy. 
driven into the slide and works in a slot 
limiting the movement of the slide when gaging. 

The dimension \ is ground on the and the 
block B to 0.002 larger than the maximum length of the 
front sight blade, or 0.4980. This provision allows the 


base A 
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dovetail to be out of central 0.001 with the other 
the component and still pass inspection. 

Fig. 2 shows the front sight blade with dimensions and 
limits. 


part of 


Hardening Internal Surfaces 
of Cylindrical Dies 


By R. B. SANKY 


We have a number of dies in which the surface of 
the hole is required to be glass hard. By hardening 
the dies in a fire in the ordinary way and chilling them 
in water, the outside becomes glass hard; but the slightly 
longer interval required for the water to reach the inside 
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THE HARDENING RIG 


of the hole allows a slight drawing process to take place 
and that part is not so hard as desired. 

By the following arrangement, which worked out 
successfully, the hole was made glass hard and the out- 
side, which was unimportant in our less hard. 

A piece of prevent rusting, is tapped at 
one end to fit a water pipe. The other end has a 45-deg. 
taper running back to the hole in the water pipe. This 
piece A is screwed to the water pipe. Another piece of 
brass B has a 45-deg. taper running back to a cylindrical 
hole. This piece, with a tin can surrounding it, is screwed 
to a piece of wood that serves as a handle, as shown in 
the illustration. Two extra holes as at C and D are put 
in the can and through the wood to allow the excess 
water to escape. The die at the correct heat for harden- 
ing is placed on part B and pushed up against A. The 
vater is then turned on and must of necessity pass 
through the hole in the die and out through the part B. 

After hardening, boil water off the die which 
s just sufficient drawing ta relieve the internal strains 
and still not affect the 


case, 


brass, to 


we 


hare l hess. 


a8 


A Searchlight with a Five-Foot Mirror, from which light 
shafts could be seen two hundred miles away, has just been 
completed at the General Electric plant for the United States 
Navy. The Government tested the light at the New York 
navy yard and on the battleship “Texas.” Two experts sent 
to points one hundred miles away report that the rays are 
as distinct as when seen from the testing point. 
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United States Munitions 


The Springfield Model 1903 Service Rifle 
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Operations on the Barrel 
and the Fixed Stud 


1uuiniitt 





After the rolls have been turned to their proper dimen 
sion, they are grooved by a Spec lal device, shown In lig. 


98. This consists principally of a base that is clamped 





‘ 
SYNOPSIS the 
tion of manufacturing operations on the Spring- 
field Model 1903 rifle barrel, taking up also the 
operations on the fixed stud, which becomes a part 


of the barrel at this point, 


- Th is arti le continue Ss est rip- 


on a lathe carriage in place of the usual cross-slide, the 
attachments being so located that the turning tool held 
in the tool post F will be in its proper position in regard 
to the roll to be cut. The shaft A, Fig. is driven 
through a universal joint by an auxiliary shaft that runs 


98, 


in bearings attached to each end of the lathe headstock. 





C6 Threads per inch 
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OPERATION 27. RIFLING THE BORE 
Transformation—Fig. 71. Machine Used—Pratt & Whitney “grasshopper type,” Fig. 104 Number of Machines per Oper- 


ator—Six. Working-Holding Devices 


Work is held by collet, which 


clamps barrel on curved part of butt end; muzzle end 
is supported by bushing fitted io steadyrest on machine. Tool-Holding Devices—Tools are held in rifling rod, Fig. 72; taper 
pin inside of box feeds cutters out at end of each stroke. Cutting Tools—Two scraping cutters, Fig. 73 Cut Data 
Machine makes eight strokes per minute; this gives about 37.4 ft. per minute cutting speed Coolant—Triumph cutting 
oil, two %4-in. streams at each end of barrel. Average Life of Tool Between Stonings—6 to & barrels Gages—Fig. 74 
Production Time—46 min. for each machine, averaging about 6 min 


rifle barrels 


interesting 


Making the rolls for the 
the required size and shape involves an 
The rolls blanks themselves, Fig. 


in diameter when the rolls are new. 


shaping 


process. 97, are 18 in. 


They are, however, 
turned down as they wear, and the grooves are cut, so 
that the rolls can be utilized until thev are about 15 in. 


in diameter, a total reduction of 3 in. in diameter. 





Copyright, 1916; Hill Publishing Co. 


per barrel per operator 


The latter is turned by from the feed 


means of a chain 
cone on the back of the lathe spindle, 


sprocket that clamps around the feed cone. 


by a suitable 

The shaft A 
B that meshes 
the lower side 


carries on its Inner end a beveled pinion 
into and drives a beveled gear fastened to 
The heveled pinion B 


raising the handle J and can be 


of the spur gear C. 
of 


ean be thrown 


out 


mesh by locked 


in position by swinging the latch K so that the handle J 
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OPERATION 37 
OPERATION 28. BURRING THREAD AND SHOULDER OPERATION 35. CUTTING CHAMBER RAMP 
Number of Operators—One Description of Operation— Transformation—Fig. 175. Machine Used—Garvin 16-in. 
Removing burrs with hollow mill held in the hand. Apparatus lathe. Number of Operators per Machine—One. Work-Holding 
i Devices—W ork held by double-ended threaded dog which screws 


and Equipment Used—Hollow mill, Fig. 59-A Gages—None. 
Froduction—100 per hr. Note—This is a portion of operation over butt thread as shown in Fig. 76; the straps front and 
84. the burr being removed by hand with the tool shown at B back prevent its revolving while it is centered by a pilot on 
in Fig. 59-A. the facing cutter. Tool-Holding Devices—Special arbor with 
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681 
pilot, Fig. 77. Cutting Tools—See Fig. 77 Number of Cuts— chamber gages shown below are lipped through t! 
One. Cut Data—Cutter runs 70 r.p.m., hand-feed Coolant cup and the chamber depth gaged fr the outer surfac« 
Triumph cutting oil. Average Life of Tool Between Grindings Production—20 per hr Not The swab shown in the ma 
—100 barrels. Gages—Plug gages, Fig. 78. Production—os50 chining diagram is run into the chamber before the fina 
per hr. reaming, to clear out all chips; this is done in a number ol 
‘ , 2 ee oe oe operations to prevent the possibility of chips getting on the 
OPERATION 36-A. BURRING CHAMBER “scrape”™’ reamer and scratching the surface 
Number of Operators—One. Description of Operation ——— ea ates , — slain acta teem 
Using hand mill to burr inside of chamber and outside of OPERATION—37 HAND-MILLING EXTRACTOR CU 
chamber so gages will fit. Apparatus and Equipment | sed Transformation—Fig 84 Machine eet findie ies 
Hand mill, with inserted cutter, Fig. 83. Gages—None. Pro- millet Number of Operators per Machine—One Work 
duction—125 per hr. Holding Devices—Held in special fixture, Fig. 8 locates it by 
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OPERATION 36. CHAMBERING TO FINISH front spline Tool-Holdinge Devices Arbor and taper collet 
2 Cutting Tools—Millinge cutter 1% in. in diameter, in. wide 
Transformation Fig. 79 Machine Used Pratt & Whitney made from Victor high-speed steel, Fig. 86 Number of Cuts 
hand screw machine, Fig. 80 Number of Operators per Ma One Cut Data 125 rpm. hand feed Coolant Triump 
chine One W ork-Holding Devices Draw-in chuck and cutting oil Average Life of Tool Between Grinding 00 to 
steadyrest at butt end; thread protected by nut, as shown in 600 barrels Gages—Fig. 8&7 Productior ? per hr Note 
Fig. 80 Tool-Holding Devices—Regular taper spindle Cut- Gage 87-B not only gages the width of the extractor cut, but 
ting Tools—One counterbore and the four reamers shown i: ilso locates it with reference to the draw ne: this is furthe! 
Fig. $1 Number of Cuts—Five Cut Data—Speed, 90 and 100 tested by the stand gage, Fie. &§7-C 
r.p.m.; hand feed; first three cuts are made at 100 r.p.m., last 
two at 9$0 rp.m Coolant—tTriump! itting oil, 4 -in OPERATION 37-A. BURRING EXTRACTOR CUT 
stream Average Life of Tool Between Grindings—50 barrels 
Ga 


ges—Fig. 82; chamber depth is gaged from the shoulder of Number of Operators—One¢ Description of Operatior 
» butt; the cup gage A slips over the thread unti! the three Hand burring with fle Apparatus and Equipment Used 
sed points bear against the shoulder, then the various Pile Productior 125 per hr 





























682 AMERICAN 
is prevented from rising. The gear C drives the gear D, 
which carries the cam / attached to its upper surface. 

The tool post F' can slide across the block G under con- 
trol of the cam cut on the inside of F. The block @ is 
fastened to the wormwheel // and turns with it when the 
worm J is revolved by means of the miter gears L and the 
spur gear M, which are driven from the shaft A. 

The cutting of these grooves may be likened to the 
backing off of milling cutter teeth, as the tool must start 
at the small end of the barrel and gradually increase the 
depth of the groove until the butt end is reached. It 
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OPERATION 3& 


must then snap back to begin cutting the small end of 
the groove during the next revolution of the roll. This 
means that the in and out action of the cutting tool must 
be positively timed to the revolutions of the roll, which 
is accomplished by the gearings shown. 

The follower on one end of the tool block is held in 
contact with the cam by a heavy spring like that in the 
backing-off attachment. The gears B, C and D operate 
the cam F so that the tool is gradually moved near the 
center of the lathe as the roll revo'ves. On completing 
its revolution the cam F allows the tool block to snap 
back out of the deep cut and again begins on the small 
end of the barrel. At the same time the tool in the post 
I’ is being gradually turned around the axis of the block 
G by the wormwheel // so that it is automatically fed 
from one side of the groove to the other. The layout 
of the cams for the various grooves is shown in Fig. 99, 


all necessary diameters being given. These diameters 
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begin at 1.34 in. for the large end of the barrel and reduce 
0.01 in, for each groove until the tenth groove, which is 
1.25 in. This and the eleventh groove are of like radius. 
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FIG. 96. TRUCKS FOR RIFLE BARRELS 


From the time the barrels are turned they are handled 
in special trucks, as shown in Fig. 96, holding 100 barrels 
each. These trucks are easily rolled from one machine to 


another and prevent damage to the barrels. After the thread 
is milled on the butt end for the receiver, the muzzle end is 
always placed down, so as to protect the thread. 
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FIG. 95 
OPERATION 383 


OPERATION 38. ROUNDING LIPS OF MUZZLE 

Transformation—Fig. 88. Machine Used—Regular 16-in. en- 
gine lathe. Number of Operators per Machine—One. Work- 
Holding Devices—Barrel is held on center at butt end: muzzle 
end is supported as shown in Fig. 89. Tool-Holding Devices— 
Milling tool held on arbor in lathe spindle. Cutting Tools- 
Special facing cutter with pilot, Fig. 90. Number of Cuts— 
One. Cut Data—Speed of lathe, 70 r.p.m. Coolant—Triumph 
cutting oil, “%-in. stream. Average Life of Tooi Between 
Grindings—150 barrels. Gages—Contour of lips and length 
gage, Fig. 91. Production—100 per hr. 
OPERATION 38%. HAND-MILLING SEAT FOR FIXED STUD 

Transformation—Fig. 92. Machine Used—Whitney hand 
miller. Number of Operators per Machine—One. Work-Hold- 
ing Devices—Special fixture, Fig. 93. Cutting Tools—Special 
milling cutter, Fig. 94. Number of Cuts—One. Cut Data— 
Speed of milling vag 125 r.p.m.; barrel, 30 r.p.m. Coolant— 
Life o 



























None. Average Tool Between Grindings—150 barrels 
Gages—Plug and snap, Fig. 95. Production—60 per hr. 
OPERATION 39. FILING MUZZLE 






Gages—Ring gages for diameter, as shown in Fig. 95. 
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AS THE MANUFACTURE OF THE RIFLE BARREL PROCEEDS, THE OPERATIONS BECOME OF 
INCREASING INTEREST 


Fig. 100—Chambering. Fig. 101—Skiving Fig. 102—Spline milling Fig. 103—Stamping Fig. 104—Rifling 
Fig. 105—Milling extractor cut 
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FIGS. 97 AND 99. 
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FIXED STUD 


The fixed stud, as shown in detail in Fig. 106, is forced 


over the muzzle end of the barre] 
the front sight. The fixed stud 


A. Forging from bar 10. 
Cc. Annealing 
C-1. Pickling 9 
B. Trimming 7 
1. Straddle - milling both 8 
ends 12% 
2. Drilling bore for barrel 
5. Form - milling outside 12 
lengthwise 
6. Milling top and_=e stud 13 
crosswise, cutting apart 
3. Reaming bore for barrel 14, 
4. Squaring ends to finish 


length 


and forms the base for 
is made from a drop 
Milling serrations on rear 
end of lug 

Splining 

Drilling screw holes 


. Tapping screw holes 


Filing and 
operations 8, 9 
Profiling dovetail cut 
and top of lug to finish 
Burring screw hole and 
filing to finish 

Polishing 


cornering 
and 10 


BLANKS FOR BARREL ROLLS, AND CAMS USED IN GROOVING THEM 























FIG. 98. RELIEVING ATTACHMENT FOR ROLL GROOVING 
forging that is long enough to make six studs. These are 
sawed apart after the hole is drilled and reamed and the 
outside form-milled in operations 1, 2 and 5. When 
finshed, the stud is a thin shell, the outside diameter 
being 0.7055 and the bore 0.6455 in. It is made from 
Class D steel, 0.80 in. square. The sequence of operations 
is presented in the accompanying table. 
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The operations on the fixed stud are to a large extent 
performed on milling machines, although there are a num- 
ber in which the lathes have been arranged with special 
attachments-and a few in which special machines alto- 
gether are used. The fixed stud also introduces the use 
of Pratt & Whitney profiling machines, examples of which 
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FIG. 


will occur frequently in succeeding «perations on various 
rifle parts. 

In order to make clear the actuai work performed in 
a profile milling operation, the operation is accompanied 
by a diagram which shows the relation between the profil- 
ing finger and the profiling cutter. 
by means of a solid black circle while the cutter is repre- 


The former is shown 
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GORD 


The templet is shown in connec- 


finger 


sented py a small star. 
tion the 
approximately having the same outline as that required 


with profile and is represented as 


in the piece. An example of this will be found in opera- 


OPERATION A. FORGING FROM BAR, SIX IN A STRIP 


Transformation—Fig 107 Number of Operators—One 
Description of Operation—Drop forging Apparatus and 
Equipment Used—Billings & Spencer 1,000-lb. drop hammer 
Gages—Fig. 108 Production 140 studs per hr 


OPERATION C ANNEALING 


Number of Operators—One¢e Description of Operation 
Heat to 850 deg. C. (1,562 deg F) and allow it to cool down 
with the furnace over night Apparatus and Equipment Used 
—Cast-iron annealing boxes or pots filled with charcoal and 
heated in a Brown & Sharpe furnace Gages—Pyrometer 

OPERATION C-1. PICKLING 
Number of Operators—One Description of Operation— 


Pickled in 1 part sulphuric acid to 9 parts water; afterward 
washed in water and then lime Apparatus and Equipment 
Used—Wooden pickling tank 


OPERATION B. COLD TRIMMING 
Transformation—Fig. 109 Machine Used—Perkins back- 
geared press Number of Operators per Machine—One 
Punches and Punch Holders—Sinel punch and cast-iron 
holder. Dies and Die Holders—Single trimming die and cast 
iron holder Average Life of Punches and Dies—20,000 pieces 
between gerindings Production 150 blanks of 6 studs each 
per hr Note—Blank is pushed down through die 
OPERATION 1. STRADDLE-MILLING BOTH ENDS OF 


STRIPS 


Transformation—Fig. 110 Machine Used—Pratt & Whit- 
ney Lincoln type miller, belt drive Number of Operators per 
Machine—One Work-Holding Devices—Work held in vis 
with formed jaws, Figs. 111 and 112 Tool-Holding Devices 
Cutters held on standard arbor. Cutting Tools—-Two 4-in. side- 
cutting mills, Fig. 113 Number of Cuts—Two Cut Data— 
Speed, 60 r.p.m.; feed, % in Coolant—Cutting oil put on by 
hand brush Average Life of Tool Between Grindings—110 to 
150 pieces. Gages——-Lenegth, Fig. 114 Production—25 per hr 
per machine. Note—One man can run several machines; these 
pieces are handled in boxes holding 40 strips of 6 studs each 
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tion 12, in which the dovetail cut for the adjustable sight 
is profiled, 

Many interesting and valuable methods are to be noted 
in the practice at Springfield. Some of these are well 
adapted to use in shops working on other lines than the 
production of munitions. An example of this is shown 


in Fig. 126, in which a small brush is arranged at the 








086 AMERICAN J) 








LACHINIS'T Vol. 45, No. 16 


1 Turn in 4.537" , 











oreees DAG nan on ome FQ Mews - nro wevnny 
FIG. 118 
NOT GO 
a alat a av 
ae = 
wiles pa 
x 





HARDEN  - 3.06- 


FIG. 119 




















Y 

i 
i } 
t q 
\ } 
f { 
} 
i 
} 

. 

; 
} 

FIG. 5 

~ 4 


ee }' die fit to Machine 








", STOP 
K2 > 000 STEEL. HARDEN 





'-BINDER. TOOL STEEL 
for fms 
} “tu REte | 
= beeen 
” 
“wr WG \k- 
































i Pe os 
s 
mt tt . > 4 q 
a: | wewwess 
} ny & i} Se tebisaneimeetiadii 
‘ m= eis 
cal ¥ H 
= , 
SW -* > nw : = DS SE EE Se Sa es sai k f ~ 
y Ly LY) 3 
= —_ en) |. 
uy - 
>t an / . 
An Z > /s > ~ | 
to oo escecsoased Pet @ eewe ca 9 sg - > 
FIG. 117 


OPERATION e2 


OPERATION 2. DRILLING BORE OF FIXED STUD FOR 
BARREL 


Transformation—Fig. 115. Machine Used—Pratt & Whit- 
ney automatic upright drill. Number of Machines per Oper- 
ator—12 Work-Holding Devices—Work held in fixture by 
strap and clamp, Figs. 116 and 117. Tool-Holding Devices— 
Tool held in carriage of drill by setscrew. Cutting Tools— 
Special 0.643-in. drill, high-speed steel, Fig. 118. Number of 
Cuts—One. Cut Data—Speed, 600 r.p.m.; feed, 5 in. Coolant— 
Cutting oil. Average Life of Tool Between Grindings—15 to 
20 peenes. Gages—Fig. 119. Production—3 pieces per hr. per 
machine. 





OPERATION 5. FORM-MILLING OUTSIDE OF FIXED STUD 
LENGTHWISE 


Transformation—Fig. 120. Machine Used—Pratt & Whit- 
ney Lincoln type miller, belt driven. Number of Operators 
per Machine—One. Work-Holding Devices—Work held on pin 
that lines cut with bore clamped on ends, Figs. 121 and 122 
Tool-Holding Devices—Cutters held on standard arbor. Cut- 
ting Tools—Two form cutters, Fig. 123. Number of Cuts— 
Two. Cut Data—Speed, 60 r.p.m.; feed, % in. Coolant—Com- 
pound; 4-in. stream. Average Life of Tool Between Grind- 
ings—200 pieces. Gages—Snap, Fig. 124. Production—15 
per hr. 
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OPERATION 6 
OPERATION 6. MILLING TOP AND SIDE CROSSWISE 


Transformation—-Fig. 125 Machine 


Used Pratt & Whit 
ney Lincoln type miller, belt drive. 


Number of Operators per 








Machine—One Work-Holding Devices—Work held in vise 
form jaws, Fig 26. Tool-Holding Devices—Tools held in 
standard arbor, Fig. 126. Cutting Tools—Four \%x4-in. saws, 
Fig. 127; four 2%x,-in. slotting mills. Cut Data—Speed, 60 
r.p.m.; %-in. feed Coolant—Cutting oil Average Life of 
Tool Between Grindings—100 pieces Special Fixtures 
Standard vise, special jaws. Gages—Length and form, Fig 
128. Production—180 per hr. 
\ j ’ ‘Sagas 2 | earns 
Lae 
Ry we Be 
\ i= 
— a.) 1\ 
_ ry at [ j ih in 
\ — A. \ = -- = + 
— sy | ; er ee 
28) fn Paee | = 
oS — FIG. |33 
A ge 
ah | | \f Sg ee 
| | \ \ “ a — 
| ae 4 3 <= 
an it \ | s 
\\ } I : 

















=i 
a 644 4 
4056 K fit Max r t gh 1 
. ’ 
dc A ' E Oo) 
—e ; . 
= 3K = 
mad k 032" 0 451 . Hef " 
i eh «les 
tea. P + i 
‘ ‘J ») » 
ee | 
-—-——* k-- {27 ~ y _ £2 
ase ht | J 
i n v7 t 
7 k 1 67 4 WK | 4 o/s" 
“ L125" >| K--/25—-9 —— FI 6 SIE MARDEN 
FIG. 135 1. & 


AMERICAN 






MACHINIST 


687 


top of a gang of slitting saws for the purpose of remo 


ing chips from saw-teeth. 
Another simple but time-saving arrangement is shown 
in Fig, 


130, in which the fixed studs are reamed 


drilling machines. Considerable time is saved by holdi 
the reamer stationary as far as up-and-down movement 
are concerned and feeding the piece Dy hand with tl 
crossbar arrangement shown. 

A simple hand tapping machine which will be found 
considerable use in many shops is shown in Fig, 150 
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OPERATION > 
OPERATION REAMING BORE FOR BARREL 
Transformation Fig. 129 Machine Used Ames Manufac 
turing Co. upright drilling machine Number of Operators per 
Machine (one Work-Holding Devices Work held in holder 
Fig. 131; holder held by hand Tool-Holding Devices Reamer 
held by taper shank in spindle Fis 130 Cutting Tools— 
Reamer, Fig. 132 Number of Cuts—One Cut Data—Speed, 
70 repem hand feed Coolant—Cutting oil; “%-in. stream 
Average Life of Tool Between Grindings—2,000 cuts. Gages 
Plug Production—370 per hr 


OPERATION 4. SQUARING ENDS TO FINISH LENGTH 


Transformation—Fig. 133 Machine Us Special machine 
built in shops, Fig. 134 Num be of Operators per Machine 
One Work-Holding Devices Work heid on pin in tailstock 
of machine Tool-Holding Devices End mill held by taper 
shank Cutting Tools—1\-in. mill with pilot, Fig. 135 Num 
ber of Cuts—Two Cut Data—Speed, 70 r.p.m.: hand feed 
Coolant Cutting oil: -in. stream Average Life of Too) 
Between Grindings 1,000 cuts Gages—Snap, Fig. 136 Pro 


duction—120 per hi 


This can be placed 
itself or 


na bench vise, fastened to floor, post 
held Its 
range as far as variety of work is concerned will be con 
siderably 


or bench in a variety of other wavs. 


increased by means of an adjustable vise, in 
mace of the fixture at the left-hand end, which is used for 
holding the stud. <A close study of operations on the 
rifle, many of which are the result of years of evolution, 
will reveal a number of such useful methods worthy of 


adoption as time savers. 
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OPERATION 10 2.0 — 


MILLING SERRATIONS ON REAR END 
OF LUG 

137. Machine 

belt drive. Number 


OPERATION 10. 


-Pratt & Whit- 
of Operators per 


Transformation—Fig Used- 
































ney Lincoln type miller, Man ale : = ~ : 
Machine—One. Work-Holding Devices—Work held on studs Phe clamping devices used at the } 
set at angle with vise jaws that bind on stud, Fig. 139. Tool- are alse ‘or f F » 
Holding Devices—Cutters held on standard arbor, Fig. 138. are also we rthy of note. 
Cutting Tools—Two 2%x;-in. serration cutters, Fig. 140. 
Number of Cuts—Two. Cut Data—Speed, 60 r.p.m.; %-in. ’ Rte * 2 
feed. Coolant—Cutting oil put on by hand brush. Average disearding what is In use for something better, 
Life of Tool Between Grindings—500 pieces. Gages—None. " : 
Production—50 per hr. . occasionally, however, 
a _— = — - FIG. 144 
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pringfield arsenal 


Many of them are similar in 
principle and are also the result of evolution and of 


going back 


to the original scheme. 
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OPERATION 12%. FILING AND CORNERING OPERATIONS 
X 9 AND 10 

Number of Operators—One Description of Operation 
Filing burrs off and touching up Apparatus and Equipment 
Used—File and scraper Production—150 per hr 

OPERATION 12. PROFILING DOVETAIL CUT AND TOP 

OF LUG TO FINISH 

Transformation—Fig. 152 Machine Used—Pratt & Whit 
ney belt-drive profiler. Number of Operators per Machins 
One Work-Holding Devices—Work held in vise fixture with 
Special jaws, Fig. 154. . Tool-Holding Devices—Too! or cutters 
driven by taper shank in spindle of machine Cutting Tools 
Angle cutter, Fig. 155 Number of Cuts—One, Fig. 1! Cut 
Data—Speed, 270 r.p.m.; hand feed Coolant Cutting oll 
Average Life of Tool Between Grindings 100 pieces. Gages— 
Plug, Fig. 156 Production—40 per hr 


OPERATION 13. BURRING SCREW 
TO FINISH 
Operators—One Description of 
burr on screw hole Apparatus and 
and scraper. Production—90 per hr 


OPERATION 14. POLISHING 


HOLE AND FILING 


Number of 
Burring the 
Used File 


Operation 
Equipment 


Number of 


! Operators—One Description of Operation 
Rounding corners and brushing up; finishing all over Ap 
paratus and Equipment Used—Small-diameter polishing drill 


cloth wheel. Production—35 per hr 


Quenching Mediums 


Water, heavy oil, a mixture of oil and water and many 
special brands of quenching oils are adve_ated and used as 


Water has the 


ring excellent physical properties by reason of the rapid 


quenching mediums. advantage of confer- 


cooling, but for the same reason will produce dangerous 
shrinkage strains unless the cooling is very carefully 


such as evlinder « 
but 
therefore does not produce such 


timed. 
danger 


Heavy oil, greatly reduces the 


from cracking, quenches more slowly and 


cood physical prop rties 




















FIG. 155 FIG. 156 in the steel. With a view to reducing the danger of 
QPERATION 12 damage by water and at the same time to se uring better 
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OPERATION 9. SPLINING results than can be obtained with heavy oil, various other 
Transformation—Fig. 141 Machine Used—Spliner made : : : . 
at Hill shops Number of Operators per Machine—One. quenching fluids are used. Some manutacturers use a 
Work-Holding Devices—Work held in fixture clamped at ; . r P } 
ends, Fig. 143. Tool-Holding Devices—Cutter at each end of mixture of oil and water similar to a drilling compound, 
machine. Cutting Tools—Using studs or guider barrel tool, : . _ x lig ; , Pare res > 
Fig. 144. Number of Cuts—One. Cut Data—40 strokes per while others use light oils of different grades, 
minute. Coolant—Cutting oil; 4%-in. stream. Average Life of Mha sl ls i i ; ’ , ° ; y ; 
Tool Between Grindings—200 pieces. Gages—Fig. 145. Pro- The writer advocates the use of an inexpensive light 
quien ry per hr. Note—One end of splining machine shown mineral oil with a ‘re point of about 390 deg. F.. a flash 
OPERATION 7. DRILLING SCREW HOLES point of about 350 deg. F. and gravity about 29 deg. Be. 
Transformation—Fig. 146 Machine Used—Pratt & Whit- There should be separate quenching and storage tanks 
ney three-spindle 16-in. drilling machine Number of Oper- : 
ators per Machine—One. Work-Holding Devices—Work held the latter to have ample capa ity and to be provided with 
in drill jigs, Fig. 147. Tool-Holding Devices—Tools, drill and . rn l | ; ; 
reamer, held in Almond chuck. Cutting Tools—0.92-in. drill cooling coils. Che oil should be pumped from the storage 
and 0.$7-in. reamer, Fig. 148 Number of Cuts—Two. Cut : . gramme niente tanks « Nivarad } =? _, 
Data—Speed, 150 r.p.m.: hand feed. Coolant—Cutting oil; to the quenching tank and delivered into the latter in 
pleces 7 eee es fool Between Grindings—$? such a way as to produce a vigorous and positive circula- 
per hr. tion about the object to be quenched. \ svstem of this 


TAPPING SCREW HOLES 

Transformation—Fig. 149. Machine Used—Hand-operated 
tapping machine, Fig. 150. Number of Operators per Machine 
—One. Work-Holding Devices—Work held on stud with pin 
for stop; step held in little pivot chuck. Tool-Holding De- 
vices—Tapping fixture held in vise at bench. Cutting Tools— 
0.117-in. tap, 43 threads per inch, Fig. 151. Number of Cuts— 
One. Coolant—Cutting oil put on with brush. Gages—Fig. 
i51-A. Production—150 per hr. 


OPERATION 8 


kind 


being that 


has many advantages, one of the most important 


is controlled 
and the 


since the circulation of the ol! 


by the pump, the rate of circulation can be varied, 
rate of cooling thus adapted to suit the needs of almost 


case—L. H. Fry in Railway Mechanical Engineer. 
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Loading Machine for United 
States l-Lb. Ammunition 


By Joun S. MONTAINE 


With the growing use of 1-lb. ammunition in anti- 
aircraft, machine and subcaliber guns, the economical 
assembling of this size ammunition is of timely 
interest. 

The machine shown in the accompanying illustration 
was designed and built at the Frankford Arsenal and 
has been in use there for the past three years. When 


operated by two men it will turn out from 1,000 to 1,100 




















AMMUNITION 


LOADING MACHINE FOR USS. 1-LB 


rounds per hour, equal to the combined output of ap- 
proximately twelve men, loading and assembling by hand. 

A cartridge case A, which has already been primed, is 
taken from the disk B and carried around to the right, 
under the powder hopper C where it receives the propel- 
ling charge from a volumetric measure in the slide D. 

In the manufacture of powder it is almost impossible 
to get two lots to burn exactly the same, so. it is neces- 
sary to make corrections in the volume, or weight, of 
the charge, by an adjusting screw that extends into the 
eylindrical cavity of the measure, which remains fixed 
until the particular lot of powder is consumed. 

After the charge is inserted, the case moves under a 
tamping stem #, on which are weights which compress 
the charge to uniform density. The then 
under a test stem #’, which is connected by a rod and lever 
to a plate cam G. 

In actual practice it has been found that in a charge 
of approximately 1,000 grains this method of loading does 


case moves 


not vary from normal more than three grains, although 
five grains are allowed; but to insure only normal charges 
going through, the test stem must bring the lever on the 
cam plate to a vertical position where the engagement of 
a pin allows a shell to be taken from the disk and 
carried around to meet the case under the ram stem J. 

If a light charge is detected, no shell is picked up, 
and the operator takes the case out through a gate. 


MACHINIST Vol. 45, No. 16 

An inspector stands by and examines one or two out 
of each hundred rounds, and has the charge weighed as 
a check on the machine. 

The spring seen on the ram stem is to insure just 
enough pressure on the projectile to force it home, but 
not enough to swell the case if it happens to be a little 
long. 

The assembled round is next placed where it is crimped 
by one fixed and two movable jaws A; then striking a 
cam it is forced out, to be carried away, painted and 
packed. 

ae 


Obscuring Surface Defects on 
Castings 
By DonaLp A. Hampson 


Several thousand of the special T-screw drivers shown 
in Fig. 1 The carbon steel blades were 
machined to shape and “cast in” the handle and then 
tempered on the end. A gate of brass patterns was 
used, each pattern having a print the size of the pro- 
jecting stem of the finished screw driver. 

This construction was cheap and durable and ideal for 
At the center of the 


were made. 


the purpose—with two exceptions. 


T on the cope side of the casting, scabs and_ holes 
appeared in fully half of the piece, and usually a third 
of the stems were loose in the handle. This latter, 


though not a serious fault, was undesirable. All attempts 
to overcome these foundry defects met with indifferent 
success and though the utility of the tools was not affected, 
it was certain that the sale was retarded thereby. 
Hoping to obscure the scabbiness and holes so they 
would not be so noticeable, the writer tried the experi- 









ment of casting letters on the side of the handle. Poor 
Cast-lron mh) 
Handle y é aw” 
<Kw™ \ \) . — 
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) K aw 
\ \) ,)»" 
= = ZB 
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Y Blade ready to 
, WwW F\) > ) lay in Mold 
KF LG | 
<< \' Z» Fig.2 
Ca? “iam 
Carbon Stee/ > . A Tempered 
Blade a | End 


Fig.! 


THE SPECIAL SCREW DRIVER 


letters would be unimportant and raised letters of any 
kind would break up what should otherwise be a smooth 
surface, therefore by casting, if the same uneven spots 
leveloped in and on the letters, they would be less 
prominent than before. An additional point was the 
advertising value of the firm’s initials, as well known 
in that particular field as are B & S in the machine-tool 
building field. 

The scheme worked out better than was expected. The 
letters come out commercially good, and the looks of the 
tool are greatly improved. Rejections average one-half 
of one per cent. and the castings in general are nearer 
perfect. Another pleasing feature of the change in sub- 
sequent lots was that the stems were tighter though no 
reason could be given for that. 











Octover 19, 1916 AMERICAN 





Pressed Brass Coupling Dies 


The pressed brass coupling illustrated herewith is drawn 
in two operations. The first operation A (Fig. 1) is 
blanked and drawn from a 434-in. blank in dies shown 
in Fig. 2. This die and punch is set up in a single- 
action press, and the shell must be drawn to a developed 
depth in order to correspond properly with the next oper- 
ation die and punch to get the desired results. 


In setting up this die, care must be exercised in adjust- 
Too much stress on the pres- 


ing the rubber buffer NV. 





Fig.e Blanking and Cupping Die 


DIES FOR A PRESSED BRASS COUPLING 


sure pad F would strain, stretch and possibly break the 
brass, while not enough stress on the pressure pad would 
permit the metal to wrinkle and cause breakage and 
poor work on the succeeding operation. The lower punch 
E in the die has a small vent to facilitate the removal of 
the work from the punch and prevent distortion. 

The blanking punch A has a positive knock-out that 
comes in contact with the stationary knock-out bar at- 
tached to the press while in operation. Should the shell 
stay in the punch, it is easily released on the upward 
stroke. The compound blanking and cupping punch A 
is made of machinery steel with a tool-steel bushing B 
pressed into place and secured by screws C. The bushing 
B, which does the actual work of blanking and cupping, 
can be shrunk several times when it wears too large and 
is easily replaced with a new one when this becomes 
necessary. A punch of this type, when its diameter ex- 
ceeds 4 in., is cheaper and has longer life than a solid 


PU MTEL CLL MM 


Letters from Practical Men 


PIM nn mm mm 





Fig 3 Drawing and 
Perforating Die 
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tool-steel punch, because the bushings can be shrunk to 
size so often. 

The blanking punch D, the forming punch F and the 
pressure pad F are made of tool steel, hardened and ground 
to size. The forming punch / is held in position by the 
bolt 7, which has a vent similar to that in the punch £. 
The outlet is at Y. The blanking die has ,4-in. shear 
and is held in position by machine-steel strippers 7, in 
turn held in place by capscrews J and dowel pins A seated 
and s rewed to the cast-iron die plate L. The latter is 
secured to the bolster plate by capscrews O. The pressure- 
pad pins M are made of hardened and 
ground tool steel and transmit the pres- 
sure to the pad F the 
buffer V, which is adjusted by the lock- 
nuts P?. The second operation B (Fig. 
1) is performed on the drawing and 
perforating Fig. 3. 
These dies draw the tapered shell B 
with a flange concentric with the walls 
of the shell, perforate four rivet holes 
in the flange and punch out the bottom 
Thus the coupling is 


from rubber 


dies shown in 


simultaneously. 
finished in two operations. By using a 
die of this type, trimming is unneces- 
sary, so that it is possible to use a 
smaller blank, thereby saving valuable 
stock and completing the article in the 
briefest possible manner. The drawing 
punch A, of tool 
double stripper bushings BC, made of 
tool steel, hardened and ground. The 
bushing (, connec ted to the bushing B 


steel, hardened, has 


by springs and screws G, is screwed and 
pinned to the machine-steel stripper 
bar dD, held in 
the punch by the bolts 2, screwed to 
When these bolts 
the 
correct sliding motion on the punch 
to release the stamping during the last 14 in. of the up- 
ward travel of the press ram. 
it is obvious that when the punch descends and enters 
the shell XY the plug HT (of tool steel, hardened and 
ground), having the proper spring tension, will straighten 
the shell in the bushing C. This tension from the spring 
S causes the bushing C to close on the die on the last 4 


which is place on 
the ram of the press. 


are properly adjusted, they give 


in. of travel of the punch, which is necessary in order 
that the surplus flange stock may be properly forced into 
the die and down along the sides of the draw punch, as- 
sisting the drawing and perforating the flange holes. 

The punch A is straight for 4), 
the lower end, to allow for the necessary over-travel to 
upset the end of the coupling slightly and prevent its 
The perforating punches 7 are 


in. above the curve on 


having a feather edge. 
made of tool steel, 

into place by having their heads threaded and _ slotted. 
The perforating bushings J are made of tool steel, hard 


hardened, ground, and screwed 
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ened, ground, and pressed into place. The bushing K is 
likewise of tool steel, hardened and ground. It is held by 
the drawing die L, which is seated in the cast-iron die 
plate M and secured by the screws O. The die plate is 
fastened to the press bed by capscrews XY. 

Highland Park, Mich. Ernest A. WALTERS. 


Packing Driver for Locomotives 


In packing a locomotive piston time is frequently lost 
in the search for two pieces of wood the same length by 





DRIVER 


PACKING 


means of which the packing is ferced into place with 
the crosshead. 

In the sketch two pieces of wood the same length are 
fastened to a hook large enough to slip over the biggest 
piston rod. B. A. DonLeEy. 
Renovo, Penn. 
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Time-Study Results; Making 
Automatic Bolts 


Extensive articles have been written about the methods 
of time-study work, the principles on which to proceed 
and the forms to be used in recording the observations, 
but comparatively little has been written regarding the 
fivures obtained under certain specified conditions for a 
specific product and with a certain machine tool. 

The accompanying table shows some results secured in 
the manufacture of the bolts used in the assembly of 
automobiles, especially in the turning, forming and cut- 
ting off. The figures given, together with the formula, 
cover work on the Acme automatic screw machine and 
the Gridley multiple-spindle automatic, these machines 
being run in groups of three under the care of one oper- 
ator. When the bolt is longer than 41% in., the formula 
for the Gridley automatie is used, which is as follows: 


11.56 X (4 +- ‘) 


P = ——___———— 
60 
in which 

L. = Length of bolt, in inches; 

P = Piece rate per 100, in cents. 

For the screw-machine work the base rate adopted is 
per hr., and for the remainder of the operations 
the base rate is 28c. per hr. The material on which the 
studies were made is in accordance with the S.A.E. spe- 
cifications, and ‘the extra prices cover material which is 
more difficult to machine than that laid down in these 
specifications, 


or 
ot”. 
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For bolts where the material is extra hard and the 
work is done on the Acme screw machine the following 
rates will be used: 


Up to % in. in diameter and up to 1% in. long... $0.40 per 100 


Up to % in. in diameter and from 1% to 4% in. 


De | pdknas oa esedehes Cds neleheet aunt ecaeeuaes .50 per 100 
From % to % in. in diameter and up to 1% in. 

5 aes de dai ty ue ne i el aie er mal ae erain man bel alara detec .50 per 100 
From % to % in. in diameter and up to 4% ‘a 

Se  6bbeceen edd tn kebb naan ste £64ans 6 6e64e eee .60 per 100 


For bolts of extra-hard material the following are the 
piece rates for drilling the pin hole: 


$0.15 per 100 


Up to % in. in diameter inclusive............... 
i 18 per 100 


From % to % in. in diameter inclusive.......... 

It is hoped that the publication of this material will 
lead to further contributions of a similar nature, as 
the information given cannot but be of considerable value 


TIME-STUDY RESULTS IN BOLT MANUFACTURE 
Bolt Size, 4 In. 
Price, 
3 Acme Drill Burr Burr 
Length, In. Machines Pin Hole Thread Head 
Sk err $0.165 $0.06 
1% to 2%.. RS 5 ee iad 06 
eS eee re -20 veh seins .06 
i» “+ PaO eer «32 baea sume -06 
, es , a .24 cee ier .06 
Bolt Size, 5 In. 
eS, Rarer rrr err et 20 $0.10 $0.07 06 
|) eS | Veer rrr -22 10 .07 .06 
2% to 3%...... sie ab ealtie-G 24 .10 07 .06 
i. 8 YR, Serre ee 26 10 07 .06 
Be ee ee .28 10 07 -06 
Bolt Size, % In. 
i es ae ce gree .20 10 08 07 
Itt RR aac ask cick vain hear ee » +4 10 .O8 .O7 
7 aee 24 10 .08 .07 
eel See .26 .10 08 07 
Se > re eee .28 .10 .08 .07 
Bolt Size, yy In. 
. Boe Serer 20 12 10 .07 
eS . ee eee 22 aa 10 07 
. 23, See 24 12 .10 .O7 
NS OR, Se A A nr .26 12 10 07 
rad os os aad at ae .28 12 10 .07 
Bolt Size, % to ®% In. Inclusive 
fb BS ere ere .24 12 .07 
eh Ok, Me diusncceeSuweene .26 12 10 07 
Se See eee .28 12 10 .07 
eS eer .30 1? 10 .07 
ne Cr Mints Jidew wd ewes .32 12 10 .07 
7 Oe Mi ededeskekaneunens 34 12 0 .07 


to those who have to estimate on the production capacity 
of machines and the cost of producing certain work on 
the machines. CHARLES F. Scripner. 
Springfield, Mass, 
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Questions of Lathe Design 


Why is the handwheel for traversing the carriage on 
the bed placed on the left-hand side of the apron in most 
American lathes? Why are so many American lathe 
builders using left-hand lead screws? TI recently saw 
an American lathe with a left-hand lead screw; and the 
only change on the lathe if it had a right-hand lead 
screw would have been the use of the tumbler gearing 
in the reverse direction. 

One often hears the remark passed that such differ- 
ences between English and American lathes is only a 
matter of trying to be different on the part of the manu- 
facturers in the United States. The American lathes are 
on the whole more convenient to operate. 

Wembley, England. J. H. Davis. 


-> 
me 


Manufacturing Enterprises Have Developed in the United 
States so rapidly in two years that 1914 figures are almost 
obsolete, yet they indicate the growth in the preceding five 
years. Thus, the capital employed, almost 23 billion dollars, 
represents an increase of nearly one-fourth. The amount of 
capital per establishment was $83,000 in 1914, an increase of 
35 per cent. The value of products, 25,200 million dollars, was 
18 per cent. over the value in 1909. In 1914 the number of 
wage-earners employed ranged from 6,640,000 to 7,242,000 as 
against corresponding figures of 6,210,000 and 7,006,000 in 1909. 
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Core-Box Reamers 


Mr. Holaday’s idea, page 385, of equipping the pattern 
shop with a set of reamers covering a certain range is 
good. It occurs to me that we may get along with a 
set of straight expansion reamers and one or two conical 
reamers that could take care of the tapered end. It 
could be done by dividing the cores into their elements 
and providing “elemental” core boxes, which are then 
glued or doweled together. 

How about carrying the process of standardization 
a little farther? Let us differentiate and classify the 
elements according to the principles of “substitutability.” 


wat ea 
































HYPOTHETICAL CORE BOXES 


Then the same tapered ends could serve for different 
cylindrical lengths. In fact, it is not necessary that we 
ake our elements just for the purpose of combining them 
with plain cylindrical ones. We may just as well use 
these ends for various other types of cores. The illustra- 
tion schematically shows a series of cores subdivided by 
horizontal dash-dotted lines into their elements. 
New York City. R. HaNav. 
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A Query on Cross-HAnurling 


Replying to Mr. Ware’s query on page 388, next time 
he sees a knurled piece that has the appearance of a screw 
thread when revolved, if he will count the number of nicks 
made by each knurling wheel, he will probably find they 
are not equal. 

On a hand-operated drill chuck in my possession there 
are three knurled bands, apparently made by two separate 
knurling wheels, one right-hand and the other left-hand. 
The central band and also the band nearest the lathe 
spindle, have the appearance, when revolved, of a fine 
pitch single-thread right-hand screw. On counting the 
number of nicks, there were found to be 181 having the 
same hand spiral as a right-hand thread and 180 left- 
hand. The knurled band nearest the chuck jaws had the 


appearance of a triple-thread right-hand screw, and the 
nicks, when counted, proved to be 181 right-hand and 178 
left-hand. 

Without going into any abstruse mathematical calcula- 
tions, it would seem as though the hand of the apparent 
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thread was the same as the hand of the nicks that were in 
the majority, and if there is a difference of one between 
the number of right and left nicks, the apparent thread is 
single; while if this difference is two the thread is double ; 
if three the thread is triple, and so on. 

As to why these knurling tools should sometimes make 
the right and left nicks equal in number and sometimes 
different 
amount, is too much for me. If someone else can suggest 
a reason, no doubt Mr. Ware as well 
would be pleased to know what it is. 


Brookly J 2. 


unequal, and at other times unequal by a 


as other readers 


WALTER GRIBBEN, 


American Machine Shops 
Abroad After the War 


tecently having extended hospitality to an engineering 
student (a 
Ghent, who had the luck to escape Belgium, and con- 
stantly corresponding with prominent people in northern 
France and Holland, I received information that 
seconds in full the statements of Mr. Bagenrieux, on 
page 477, as to future engineering opportunities in Bel 
gium. In fact, as far back as a 
business man, a Fleming, urged me to return and to be 
ready to try on an unpretentious scale the setting up 
of a general construction shop in Belgium or near Bel 
gium’s unmolested frontier. 

As Americans have done enough for Belgium to have 
earned undying fame, it is only fair to the interested 
readers of the American Machinist to discuss the propo- 


candidat-ingenieur) of the University of 


have 


year a shrewd 


ago 


sition from an entirely business point of view. 

Belgium not only for the present, but also for a long 
time after the grand déméenagement (the great moving). 
will be practically closed to direct American enterprise. 
Besides Antwerp, Belgium does not boast any really im- 
portant harbor. If machinery were landed somewhere 
along the North Sea coast, there would be no rolling 
stock to transport it. This assertion is in keeping with 
the information of Mr. Bagenrieux. To land the ma- 
chinery in France for use in Belgium will be impossible 
for similar reasons and others equally important. The 
only place really desirable to land is Antwerp, just as 
indicated by Mr. Bagenrieux, and Antwerp is closed 
and its key in Holland. Antwerp can be reached only 
hy way of the River Scheldt, which runs into the sea 
through Dutch territory. 

The Scheldt has been closed for reasons of neutrality 
and military necessity, and since the fall of Antwerp 
there has been much speculation as to which of the con- 
testants is going to drag Holland into the war bv fore 
ing the Scheldt. The participants, recognizing that half 
a million trained and well-equipped men added to one 
side might be sufficient to deal a vital blow to the oppo- 
nent, did not and therefore will not molest Holland. 
The River Scheldt is closed and remains closed till the 
Dutch authorities see their way clear to open it without 
breaking any international laws. The opening of the 
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Scheldt, however, means the opening of the entire Bel- 
gian-Dutch frontier, and the enterprising Americans who 
are then ready to gain their point via Antwerp will find 
out that they have arrived rather late in the day. 

Besides the hundred thousands of destitute Belgians 
who poured into Holland, hundreds of well-to-do Belgians 
also escaped and settled in the best hotels of Amsterdam, 
the Hague and other desirable places. These patriots 
have not done too much for their unfortunate fellow ex- 
iles, their defense against some attacks being that their 
money was needed for, the reconstruction of their coun- 
try. I have given them the benefit of the doubt, more 
so because I know that even now private parties and 
some large Dutch-Belgian engineering concerns are here, 
frantically trying to secure machinery for the purpose 
under discussion. Therefore the enterprising American 
will not be alone and besides will have to reckon with 
the Dutch machinery builders, who have extended their 
business considerably. (The American Machinist warned 
against this on page 505, Vol. 44.) Another factor to 
be considered is that Holland is rolling in gold at pres- 
ent and is anxious to compete. 

From the above one may conclude that to share in the 


great Belgian opportunities one should erect his ma- 


chine shop on the Belgian-Dutch frontier before the 
morrow of “the moving.” Ground in Dutch Brabant 


and Limburg is exceedingly cheap, and light machinery 
halls will require but slight foundation. These localities 
are well connected by railroads and important waterways 
with the port of Rotterdam and also with all parts of 
Belgium. A location near the Belgian frontier on the 
South Willems Canal, which leads directly into Belgium 
and is near a railway junction, seems to me one of the 
ideal spots for such an undertaking. However, Maas- 
tricht in Limburg, Bergen op Zoom near Antwerp and 
even Sas van Gent in Dutch Flanders might prove to be 
just as advantageous. The distances from the frontier 
into Belgium are negligible, and the tariff, if there is any 
during the restoration, has never been of a forbidding 
nature. Further advantages are that many of the Bel- 
gian mechanics now in Holland would gladly consider a 
position in such a shop, and the force might also be 
recruited from among the manufacturing population of 
these parts, who speak practically the same tongue as 
their Belgian neighbors, the Flemings. 

In the opinion of everyone able to judge the Belgian 
situation intelligently, “lots of money” is waiting for the 
man who takes the risk and arrives at the right time. 

Brooklyn, N. Y. JAN SPAANDER. 
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Aeroplane-Propeller Problems 


The author of the article, “Aéroplane-Propeller Prob- 
lems,” American Machinist, page 125, gives a clear idea of 
the stresses to which an aéroplane propeller is subjected 
when a strong motor is used end the propeller has a large 
diameter. My experiences in this respect persuade me to 
call attention to the most frequent cause of propeiler 
failure—faulty construction. 

Propellers are subjected to bending strains, torsion and, 
through centrifugal force, to pulling strains. These forces 
are all functions of the diameter, the number of revolu- 
tions and the horsepower of the engine. 

Since the propeller is made of many layers which are 
held together by glue, it is evident that this glue is also 
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subjected to stress, and it will be interesting to consider 
how the adhesive is affected. 

The propellers bend in the direction of the motion of 
the aéroplane. One sees plainly in section AA that the 
layers, owing to manufacturing operations on the pro- 
peller, have greatly decreased in strength. The layer D 
has become much weaker than the others, and when the 
bending moment is acting we get different stresses in the 
different layers, since their cross-sections vary. 

Layer A will therefore resist the bending stresses better 
than the others. The result is that the layers have a 
tendency to separate. For instance, the glue between 
layers C and D is subjected to more strain than that 
between B and C or A and B. 

In view of the fact that the stresses act more unfavor- 
ably at the ends of the propeller, where adhesive condi- 
tions are the worst, it is not surprising that propeller fail- 
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DETAILS OF AEROPLANE-PROPELLER CONSTRUCTION 


ures start at the ends by the parting of the various layers. 
This is true in regard to conditions resulting from torsion 
and centrifugal forces. The pulling stress is especially 
unfavorable to the adhesive material in propellers of large 
diameter. Those stresses which cause the layers to part, 
resulting in the failure of the propeller, can be counter- 
acted by properly constructing the blades. A strong and 
lasting propeller can be obtained by eliminating these 
faults in construction. The propeller should be made 
from layers cut from the same piece of wood. The result 
will be a propeller with layers of uniform quality. If 
the layers are made from different kinds of wood, the 
possibilities are that one layer will not be so dry as 
another, affecting not only the glue but causing the layers 
to warp during construction. 

In making the propeller care should be taken to make 
the adhesive surfaces as large as possible, thereby increas- 
ing the effect of the glue. In this respect the Wright or 
Chauvier type of propeller, where the ends are kept at the 
maximum width, are to be preferred to the normal type. 
The Chauvier type has another great advantage in that the 
front edge is bent backward more than the back is bent 
forward. This results in a perfect compensation of the 
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reaction stresses, since they are so divided over the surface 
of the propeller that the point of action of the forces work- 
ing on the propeller is situated on the axis of inertia. 
The torsion and unfavorable vibrations are by this means 
eliminated. 

Because the separation of the layers starts at the ends of 
the blades it is advisable to cover them with some material, 
preferably canvas. This is done in the following manner: 
The completely finished propeller, which is as yet unpol 
ished, is cut down far enough at the tips of the blades to 
allow the space to be filled in with carefully glued canvas. 
After it is thoroughly dry and hard the propeller is pol 
ished. The canvas will hardly be noticeable and almosi 
as smooth as the uncovered parts of the propeller. 

In some types of hydro-aéroplane propellers, where the 
tips of the blades are likely to touch the water, copper 
plate can be used. These protecting copper shoes are fast- 
ened to the blades with rivets. This process has disad- 
vantages, as it makes the balancing of the blades a diffi 
cult matter and also considerably weakens the propeller. 


Hoboken, N. J. B. Z. Rerrer. 
ca 
Young Men of Today--A 
Criticism 


I have read Mr. Brophy’s article, “Young Men of To- 
day,” with interest, and I want to ask him if he is sure that 
he has not somewhat lost his perspective of the “years gone 
by.” 

I must confess that I do not really know, but I am in- 
clined to think that the wages paid, both to apprentices 
and office boys, have not advanced as much as for other 
work. 

Isn’t it true that older men, both those who have the 
power to set the wages and the men in the shop, are apt 
to think of what they got when they served their time 
and feel that that is about right? They forget that they 
are getting just about twice as much now as the men 
did in corresponding positions when they were boys. 

Isn’t it true that “in years gone by” apprentices and 
office boys were paid about as much as boys of the same 
age could get at any other work? IT hardly think that it is 
true now. Piece work and the constant drive for pro- 
duction have tended to push up the earning power of 
the boys in the factory. They can hardly be blamed for 
going where they can make the most. I feel quite 
sure that boys of my generation, and Mr. Brophy’s, did 
pretty much the same. 

In other words I believe that it is conditions that have 
changed rather than the boys. 

Conditions have changed in other respects also. It isn’t 
only the boys who spend more time amusing themselves. 
Old people, on the whole, have more sources of amuse- 
ment now than they had twenty-five or thirty years ago. 
Life is getting easier—that is, in the way of more con- 
veniences and what used to be called luxuries. 

As I look back—more years than I care to say—I can- 
not see that I and my friends were any fond of 
amusements, or any more concerned with the future, than 
are the boys whom I have had working for me for the 
past ten years. 

As for the office boy job, I have a strong notion that 
Mr. Brophy has in mind one or more shining lights of 
today who were office boys in their time. But really now, 


less 


aren’t you overlooking entirely the thousand and one 
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boys who have passed through the office and (lisap- 
peared—many of them to be forgotten as promptly as 
If you hunted round now wouldn’t you find 
a whole lot of them are old, underpaid bookkeepers and 
clerks—several thousand to one who is president ? 

I believe that it makes mighty little difference where 
the bright ambitious boy starts—he will not stay there. 
I cannot see that the road to the president’s office is any 
easier via apprenticeship and trade than through the pro 
duction department. The hoy on the last press may work 
up to be room foreman, and so on to the top. The boy 
driving a grocer’s delivery wagon has the best opportunity 
in the world to learn the first steps in salesmanship—and 


possible ? 


good salesmen are better paid than good mechanics—aml 
the sales department is just as good a road to the inner 
office as the shop. 

[ll admit that the man of low, or average, ability and 
push is better off with a trade. The middle-aged man in 
the shop is paid better than the same man on the wagon. 
I do not think that that applies at all to the office boy, 
however, and you can hardly expect the boy of eighteen 
to look at it in just that light. 

Of course the old style system of having apprentices 
I hardly think that Mr. 
though it did 


hound by their parents is gone. 
Brophy would advocate its return—even 
have its good points. 

To get right down to brass tacks, why shouldn't the 
boys be paid as much in the shop as in the factory, or 
There is a popular assumption that they 
really not worth their 


on the wagon ? 
are being taught something and are 
salt. But let the boss get out his cost-sheets and see if 
he can can look himself in the eye 
Personally I have found that the boys considerably more 
than “earned their salt,” unless there were too many. 

I will repeat what I said at first, that I am not sure 
about comparative wages now and years ago. I should 
like to know the facts on that point. 

Plymouth, Mich. W. B. 


and say that it is so, 


(;REEN LEAF, 


After reading Mr. Brophy’s condolatory criticism on 
269, 1 think he is the apprentice 
question from his own side of the fence. Ill take the 


page looking at 
young man’s side. 

The fundamental principle of the apprentice system 
was that it gave a monopoly of the trade to those who 
served their time; in other words, it restrained competti- 
tion by the unskilled. Nowadays, anybody may claim 
having served an apprenticeship, and there is no way 
of disproving the statement where the goods are delivered. 
An apprentice, therefore, other ad- 
vantages and privileges in order to compensate him in 


should be given 
some measure for the loss of his original one. 

Let us take the question of earnings into consideration. 
the 
prentices are in many cases dependent on their parents 
for food, lodging, clothing, etc.; for this 
parents are often unwilling, or unable, to support a young 
man who earns only 70 to 80c. per ten-hour day, when 
he should be earning at the very least $1.50 per day. 
This latter sum would enable him to pay for his board 
and clothing and allow him something for pocket money 

In the case of parents who do desire that their son 
learn a trade, a deterring reason is the matter of age. 
Fifteen or twenty years ago, if a boy was at all sturdily 
built, he could be taken into a shop when he was fourteen 


Because of low rate of wages paid to them, ap- 


and reason 
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years old, and because of his age he was held subject to 


his parents’ wishes. Today, a young man must be 
eighteen years of age before many of the factories will 
take him, and at that time in life he can, and often 


does, set aside his parents’ suggestions. 

The inducements that will bring the best young men 
to your shops must be liberal. I will try to cite the 
principal ones: First, enough money to live on, at the 
very least $22 a month for the first year; second, three 
years in some shops is too short’a time for apprentices 

Why not split 
ean be afforded 
Twenty-eight 


to serve, and four years seems too long. 
the difference, the man 

six months of drafting-room training? 
hundred hours a year is all that an apprentice should 
he required to serve, whether he is paid by the hour or 
by the month. Remember that February has only twenty- 
eight days, that there are quite a few national or state 
holidays, and that an apprentice should work fifty-five 


unless young 


hours a week, 

No rule should prohibit an apprentice from leaving 
his machine or work place unless absolutely necessary. 

He should be changed from one department to another 
every three months and be put on jobs that will be to his 
advantage. 

Where possible, the apprentice should be allowed six 
months of training in the drafting room, and he should 
kept at filing prints for more than one week. 
That should be a long enough time for him to learn the 
location and method of finding any print he would have 
occasion to use. The chief draftsman should encourage 
the apprentice by giving him more important work as his 
ability increases. If it can be done, the apprentice 
should be allowed to spend a month each in the pattern 
shop, smith shop and foundry. 

The apprentice should also be given some clerical work, 
as this experience would make him acquainted with the 
He should be given special 


not be 


office end of the business. 
work in preference to any one else, as work of this 
nature tends to develop his individuality. 

The time that an apprentice may serve should count 
on any length-of-service record that may carry with it 
special privileges. B. A. Don.ey. 
Renovo, Penn. 

Es 


How Would You Produce 
This Casting? 


In replying to the question of how to make the cast- 
ing illustrated on page 318, I submit the following two 
solutions, 

First method: The pattern could be made with the 
parting line at AA, Fig. 1. It would then be an easy 
matter for the molder to take one-half of the pattern and 
place it on his molding board and ram up one-half of this 
flask. He would then turn it over and place the other 
half of his pattern and ram up the other half of his mold. 

The molder would then remove one-half of his flask 
with the pattern, which would stay in the flask, owing to 
its construction. As the pattern is in the shape of an 
arc, he could readily draw each half of the pattern. 

Second method: Fhe simplest way to make the casting 
would be to split the pattern in the middle on the solid 
end, as shown in Fig. 2, and also make a support of 
14-in, rod between the bosses fastened to each side (top 
and bottom) of the pattern. 
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The molder would use a two-part flask and would mold 
this with a cheek between the top and bottom of the pat- 
tern, as shown in the sketch. 
In removing the pattern from the sand he would lift 
off his cope and remove one side of the pattern, replace 



































FIG. 1. PATTERN FOR FIRST PROPOSED METHOD 
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FIG. 2. ANOTHER SIMPLE PROPOSED METHOD USING 


A FORM OF SPLIT PATTERN 


the cope and turn his flask over, and remove the other 
side of the flask and pattern the same as he did the 
cope. 

After the casting is made, the small support between 
the bosses can be removed readily by a slight tap with a 
hammer. A. E. Howapay. 


Naugatuck, Conn. 
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Cutting Speeds and Feeds-- 


Krratum 
In my article “Cutting Speeds and _ Feeds,” 
pages 405-6, equation 
F\? 
Va = Vel *) 
ad o~ (7, 
should read 
: , | Fa\?2 
V5 = Veal (5 
. ; J F) 
and 
Va. = 240 | / 0.01 y = 336 
elias Ge oT 


should be 


336 


Vp 


O.O1 \2 
240 2 ( . = 
0.006 , 


Columbus, Ohio. W. A. KNIGHT. 
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Industrial Equivalent of War 


The United States is receiving gold and securities from 
Europe in return for an enormous volume of raw mate- 
rials, foodstuffs and manufactured articles that are being 
sent to the belligerent nations. Many of our industries 
‘are busy contributing to this stream of exports. But 
manufacturing conditions have not undergone any im- 
portant change. Aside from some accumulation of skill 
in the manufacture of a few kinds of munitions it is 
doubtful if our industries possess anything today that 
they did not have on Aug. 1, 1914. 

By contrast the machinery-building plants of Europe 
have learned much. They now understand thoroughly 
the principles and advantages of mass production; 
they know the results that flow from intense application 
in industry; they have had the stimulus that comes from 
a spirit of sacrifice; mechanical skill has been spread 
broadcast through classes of society that previously knew 
nothing about it—as among the women; they have uti- 
lized automatic machinery as never before; they have 
developed and applied special-purpose machinery in a 
way hitherto unknown; and they have learned the ad- 
vantages in production in using highly developed small 
tools. Many of these things American shops have known 
and utilized for years. But “the new broom sweeps clean,” 
and it is possible—some say probable—that methods and 
machinery heretofore considered strictly American are 
now employed with greater effectiveness in the industries 
of Europe than has ever been the case in the shops of the 
United States. 

When we contrast these two sets of conditions, we real- 
ize that European industry is gaining tremendously 
through the stress of war—and, on the other hand, that 
the United States has no equivalent for this war stimulus. 

So far as can be seen, nothing from without will bring 
a new energizing of our forces here in America. If it 
cannot come from without, it must come from within. 
Are American manufacturers and workmen far-sighted 
enough and possessed of sufficient determination to ad- 
vance our industries still further, so that the United 
States can hold her proper place among the nations of 
the world? 
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Wasteful Economies in Large 
Corporations 


Consolidations and mergers are considered more effi- 
cient than individual enterprises, and there is no question 
as to the economies that they should effect. But in too 
many cases the theorist and the systematizer have diffi- 
culty in showing the real saving by money actually in the 
bank. The careful observer does not have to seek far 
for some of the reasons. 

Probably the weakest link in the whole chain 





and this 


becomes weaker as the size of the corporation increases— 
is the lack of personal contact between the real executives 
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and those responsible for performance in detail. Or 
shall we say that authority is not given to executives as 
far down the line as necessary in order to secure best re 
sults? Here is a case in point. 

The repair shop of one of the largest mills of a corpora 
tion, with a capitalization of more millions than one can 
readily count, is so miserably equipped with tools and ap- 
pliances as to increase largely the cost of repairs every 
day of the year. The officials in charge of the mechanical! 
departments have repeatedly asked for different equip- 
ment, but with no result. Nothing could be appropriated 
for shop equipment because it was desired to pile up a 
big surplus, cut a melon, or at least give the dear public 
the idea that a nice juicy one was in the icebox. So these 
excessive repair costs have been going on for several years. 
Having piled up the surplus, the shop was granted a small 
appropriation and immediately proceeded to buy such 
needed equipment as small chucks, ete. 

Here is where the small shop with its personal contact 
between the owner or manager and all these details saves 
money over the large corporation. Until the systematizers 
work out some way in which the needs of the smaller de- 
partments can be supplied without waiting for the stock- 
selling end of the business the large corporation will not 
make the showing it ought in real economy over thx 
smaller business. The case mentioned is unfortunately 
not an isolated one and seems to be a part of the present 
system of running big businesses, especially those in which 
the stock selling is considered as important as actual 
operation. 

The trouble lies in not having executives with authority 
to make necessary expenditures right on the job at all 
points. There is too much reading of reports and not 
enough actual contact with conditions as they exist in 
the shops. 


Well Worthy of Imitation 


From this day on, the name of the prime mover in an 
automobile using oil as fuel is “engine.” Popular usage 
has been applying the name “motor.” (To be consistent 
we should probably now say “engine car” instead of 
“motor car” and “motor vehicle.”) The recommendation 
for this use of the term engine is in a bulletin devoted to 
automobile nomenclature, just issued by the Society of 
Automobile Engineers. This pamphlet gives a list of over 
600 separate names of the more important parts of auto- 
mobiles. The work is not completed, for there are several 
groups still under consideration that will be reported upon 
at a later date. 

The advantages of uniform names of automobile parts 
hardly need comment. Users will be better able to indi- 
cate articles needed for repairs and replacements. Manu 
facturers will benefit for the same reason. The entire 
industry will welcome anything that will put an end to 
the present chaotic condition, for seemingly each maker 
uses a different terminology. 
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A few of the recommendations are worth pointing out. 
“Bushing” instead of “bearing” is used for removable and 
renewable linings in a plain bearing. This bit of naming 
might well be applied in all kinds of machines. We 
should all be grateful for this classification of clutches: 
Plate clutch—one plate clamped between two others; 
disk clutch—more than three disks; dry disk clutch; 
lubricated disk clutch; cone clutch—leather faced, asbes- 
tos faced; expanding clutch. There follows a series of 
names for the individual parts of each type of clutch. 

Another section that at once attracts attention is 
division 18, devoted to types of bodies. Sixteen are listed. 
Once these are adopted, a body-type name will have mean- 
ing. ‘Today a person must be intimately acquainted with 
the product and designs of the various manufacturers in 
order to be conversant with the terminology peculiar to 
individual firms. 

The American Machinist is heartily in favor of all these 
earnest attempts to bring about uniformity in the desig- 
nation of machine parts. The suggestion has frequently 
appeared in these columns that machine tools might very 
properly be studied, first, to establish uniformity in type 
names, and second, to standardize construction and parts 
names. The youngest machine-building industry in the 
United States has shown what it can do with this particu- 
lar problem. Cannot the machine-tool building industry 
follow? The example set is well worthy of imitation. 


2 
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Council of National Defense 
Advisory Commission 


On Oct. 11, President Wilson made public the names 
of the distinguished Americans who had been appointed 
members of the Advisory Commission of the Council 
of National Defense. Two engineers are among the 
number. In their selection nonpartisan engineering has 
again been honored and the door opened for still wider 
service in governmental affairs. One of the engineering 
appointees is Howard E. Coffin, of Detroit, Mich., whose 
earnest work for preparedness is so well known through 
his chairmanship of one of the committees of the United 
States Naval Consulting Board. He is still a member 
of that board and thus becomes the one who will connect 
the work already done in organizing our industries with 
further work that will be under the direction of the 
Council of National Defense. 

The second engineer on the commission is Dr. Hollis 
Godfrey, of Philadelphia, Penn. Dr. Godfrey is a con- 
sulting engineer and since 1913 has been president of 
the Drexel Institute. 

The medical member of the commission is Dr. Franklin 
H. Martin, of Chicago, TIll., who is a distinguished surgeon 
and was recommended by the Affiliated Medical Societies 
of the country. The banking member is Bernard Baruch, 
of New York City. The president of the Baltimore & 
Ohio R.R., Daniel Willard, of Baltimore, represents 
transportation interests. The labor member is Samuel 
Gompers, of Washington, president of the American Fed- 
eration of Labor. The seventh and last member of the 
commission is Julius Rosenwald, of Chicago, president 
of Sears, Roebuck & Co. Mr. Rosenwald is widely known 
for his business interests and his widespread philan- 
thropies. 

In announcing the appointments the President out- 
lined the chief functions of the council as follows: 
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1. The codrdination of all forms of transportation and 
the development of means of transportation to meet the 
military, industrial and commercial needs of the nation. 

2. The extension of the industrial mobilization work 
of the Committee on Industrial Preparedness of the Na- 
val Consulting Board. Complete information as to our 
present manufacturing and producing facilities adapt- 
able to many-sided uses of modern warfare will be pro- 
cured, analyzed and made use of. 

One of the objects of the council will be to inform 
American manufacturers as to the part they can and 
must play in national emergency. It is empowered to 
establish at once and maintain through subordinate bodies 
of specially qualified persons an auxiliary organization 
composed of men of the best creative and adininistra- 
tive capacity, capable of mobilizing to the utmost the 
resources of the country. 

The personnel of the council’s advisory members, ap- 
pointed without regard to party, marks the entrance of 
the nonpartisan engineer and professional man_ into 
American governmental affairs on a wider scale than 
ever before. It is responsive to the increased demand 
for and need of business organization in public matters 
and for the presence there of the best specialists in their 
respective fields. In the present instance, the time of 
some of the members of the Advisory Board could not 
be purchased. They serve the Government without re- 
muneration, efficiency being their sole object and Amer- 
icanism their only motive. 
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Value of Actual Experience 
Often Overlooked 


The making of the military rifle is an excellent example 
of a somewhat intangible factor in manufacturing which 
is too often overlooked, that of actual experience in hand- 
ling the work and the machines on which it is performed. 
This is perhaps the most intangible thing in mechanical 
production, and yet it counts for more than we are apt 
to realize in securing accurate and rapid work. 

That something more than drawings, specifications, ma- 
chinery and men are needed has been clearly shown by 
the troubles experienced by the firms that have rifle con- 
tracts. No expense was spared to secure the best equip- 
ment and the best men available. But that something was 
lacking is evident from the difficulties encountered in 
actually turning out acceptable rifles after efforts extend- 
ing over considerable periods. 

Contrast this with the work of experienced men in 
shops with inferior equipment, and the value of experience 
at once becomes apparent. And it also makes it clear 
that there are things about an intricate machine that it 
is not possible to reduce to black and white on a card 
index; that the best of men must secure actual experience 
in the work before good results can be secured. 

The experience of those who have attempted to build 
rifles in large quantities has shown the vast amount of 
time and money that must be spent in laying a founda- 
tion for the actual work itself. In too many cases this 
foundation has had to be rebuilt a number of times before 
it was satisfactory. Too often the element of experience 
has been overlooked, and theorizers on the way a shop 
should be run, men who were not familiar with the in- 
tricacies of the problem, placed in charge. 
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Shop Equipment News 
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Su nent mii mn : 
Tool-Post Turret up DN the cut. The tool is carried y rn tool slot. 
The illustration shows a tool-post turret recently de- one ee ope boys aqjemens Se 
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veloped by the Universal Machine Works, 311 West 59th ae a maven = 5 ; 

. The turret is made of casehardened steel, and it is 


St., New York City. 
This turret has six stations for turning, or external, 


In- 


tools and six stations for boring, or internal, tools. 
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TOOL-POST TURRET 

dexing is by means of the lever shown in an elevated 
position at the rear. A 12-toothed ratchet with a paw! 
backed up by a heavy spring provides means for index- 
ing the turret head and holds it against the forces set 


The turning tools ar 
under the end 


carried in a body of cast iron. 
carried in swiveling holders. A 
of each turning tool provides vertical adjustment of the 
cutting edge for each tool. <A special eccen 
tric holder is also supplied to hold a cutting-off tool. On 
f the tools in 


setscrew 
individual 


the piece of work shown to the right all o 
the turret were utilized. 


Cutter-Relieving Machine 


The cutter-relieving machine shown, designed to giv 
straight, all that 
accommodated by the machine, is a recent product ol 
the Cleveland Milling Machine Co., Cleveland, Ohio. 

It will be observed that the box-type of construction 
the 
gears to a tumbler pinion, 


side or end relief on cutters can be 


has been generally applied. From pulley the drive 
of 


from which five selective spindle speeds are obtained, 


is through a set reverse 


the drive being transmitted through a wormwheel of 
large diameter mounted directly upon the spindle. The 


machine can be started, stopped or reversed by manipu 
lating a single hand-lever. The spindle is 
from a high carbon-steel forging and is 31% in. in diam- 
It runs in solid tapered phos 
with 


machined 


eter at the largest point, 


phor-bronze bearings provided 











means of compensation for wear. The 
faper hole in the spindle is No. 10 
Brown & Sharpe, and the spindle is 
bored to accommodate a 1-in. draw bolt. 
Alignment of the tailstock is main- 
tained through one 90-dee. V way at 
the back of the bed. The tailstock may 
be locked in any desired position by two 
clamping bolts located in front of the 
tailstock. 
tudinally to the front bearing, and the 


The carriage is gibbed longi- 


apron is cast integral with the carriage. 
The longitudinal adjustment of the car- 
riage is obtained by operating a hand- 
wheel, of which a single turn gives a 
longitudinal carriage movement of 1 in, 
A single-throw cam giving relief from 
zero to 34 in. is carried by a cam-slide 
swivel plate that is adjustable to any 
degree desired. Tapered gibs are pro- 
vided for taking up wear on all slides. 
The forming tool may quickly be posi- 
tioned in the proper relation to the cut- 
ter by means of a double adjustable 


tool post graduated to 0.001 in. Pro- 








CUTTER-RELIEVING MACHINE 


Capacity, cutters up to 13% in. 
28, any even number of teeth from 28 to 42; na 
carriage longitudinal adjustment, maximum, 13 in.; pulley 
3 in.; weight of machine. 7.000 


in diameter, any numbe r « 
maximum tailstock 
14 in 





of teeth from 1 to 


vision is also made for bringing the cut- 
ter to be relieved in the proper rela- 


adjustment, 7 in 
to the form tool without loos- 


in diameter; belt, tion 





700 AMERICAN 
ening the cutter on the arbor or loosening the 


change gears on the end of the machine. Corrugated ad- 
justable wedges on top of the tool post provide for ad- 
justing the amount of stock that is ground off the forming 
tool from 34 to 4 in. 

The machine may be motor-driven, in which case a 
3-hp. constant-speed motor is employed, mounted on top 
of the headstock. 

% 
Automatic Power HacKsaw 
Sharpening Machine 

The machine shown was designed for resharpening 
power hacksaw blades and is of the fully automatic type, 
blades of the same width and number of teeth being 
fed through the machine without stoppage or the neces- 
sity of adjustments. 

The iron frame is of one-piece construction, and all 


wearing parts are made of steel. The main-drive shaft 

















AUTOMATIC HACKSAW-BLADE SHARPENER 


with teeth up to 33 to the inch; 


Capacity, blades 36 in. long 
weight, 260 Ib. 


floor space, 22x24 in.; 


bearings, while the grinding-wheel 
The vise is of the spring type and 


babbitted 
hearings are bronze. 


runs in 


has tension screws with locknuts. 

From the main-drive shaft, which extends across the 
back of the machine, a belt transmits power to the shaft 
that drives the grinding wheel. This shaft is suspended 
at the end of an arm, the opposite end of which is sup- 
ported between hardened-steel pivots on a segment. This 
allows the grinding-wheel head to be set at such an angle 
as to allow the edge or corner only of the grinding wheel 
to come in contact with the face of the tooth, and the 
opposite edge or corner on the back of the tooth, and 
by so doing the wheel through its action dresses itself 
by wear always to a knife-edge. 

Two adjustments control the movements of this head: 
One governs the depth the grinding wheel is allowed 
to go into the gullet of the tooth; the other regulates 
the amount of cut to be taken from the back of the 
tooth. This last adjustment (the control of cut from 
the back of the tooth) is made by the adjustment screw 
coming in contact at the proper time with a roller that 


rides on a cam. This one cam controls all the different- 


shaped backs of teeth; where teeth are extremely shal- 
low or deep, an adjustment permits raising or lowering 
the point of the cam. 





MACHINIST 


Vol. 45, No. 16 


Power is taken from the main-drive shaft, through 
a worm gear, to a shaft at the left-hand side of the 
machine, on the end of which shaft there is a slotted 
eccentric with a screw feed. This eccentric governs the 
movement or feed of the blade to the machine. There 
is a scale on the eccentric that is so marked that the proper 
feed adjustment can be quickly made. 

The blade is positively fed through the machine by a 
double-pawl positive-feed movement. The pawl on the 
right draws the blade in and starts the grinding of the 
first tooth; that on the left draws the blade clear of 
the grinding wheel and discharges it. Where teeth are 
broken out, this double-pawl positive movement permits 
a continuous feed of the blade. 

There is an adjustment on the front of the machine 
for raising the blade in the vise, thereby permitting a 
slightly heavier cut to be taken without changing the 
other adjustments. 

The machine is a recent product of the Wardwell Manu- 
facturing Co., Cleveland, Ohio. 


° 


4 2 
Compensated Recording and 
o ° 
Indicating Pyrometers 

The compensated recording pyrometer shown in Fig. 1 
is automatic in action and may be arranged to give records 
from 1, 3, 6, 9 or 12 stations. The recording chart is 18 
in. in diameter, and each record is individual and legible, 
as records of the various furnaces never cross or conflict. 

















FIG. 1. COMPENSATED RECORDING PYROMETER 


The method of suspension of the indicating needle is 
known as the “unipivot suspension.” In this the moving 
element is suspended by a phosphor-bronze suspension 
supported by one sapphire jewel and steel pivot instead 
of the customary two pivots. Marking of the record is 
accomplished by means of a spark which occurs at the 
end of the galvanometer and which burns a small hole 
through the paper. 
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The resistance of the Beighlee pyrometer is 1,200 ohms, 
i,144 of which is of manganin, which has no tempera- 


ture coefficient, reducing the temperature-coefficient error 


to one-tenth of 1 per cent. for every 10 deg. 
The cold-junction error is compensated by means of 
the wheatstone-bridge principle operated by a single dry- 

















FIG. 2. COMPENSATOR OF THERMO COUPLE 
cell battery, the neutral point being 75 deg. F. The 
lead-resistance error is overcome by calibrating each lead, 
regardless of length, to a predetermined resistance. 
This pyrometer is the product of the Beighlee Electric 
Co., Cleveland, Ohio. 
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Traversing-Head Drilling 
Machine 


The heavy-duty single-spindle drilling machine shown 
is a recent addition to the line made by the Moline Tool 
Co., Moline, Il. 

The entire head is traversed by a double rack and pin- 
ion, the spindle running in bronze bushings, which are 
provided with adjustment for compensating for usual wear. 

















TRAVERSING-HEAD DRILLING MACHINE 


Distance from center of spindle to face of column, 10 in.; 
maximum distance table to spindle, 34 in.; working face of 
table, 15x24 in.; vertical adjustment of table, about 15 in.; 
travel of head, about 18 in.; diameter of spindle in lower bear- 
ing, 2}§ in.; tight and loose pulleys, 12x5 in. 
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The spindle-drive gear is mounted dire tly on the 
spindle and is traversed along a wide-faced pinion, which 
is supported its entire length and runs in bronze bushings, 
The pinion is driven by steel and bronze spiral gearing. 

Between the spiral pinion and the cone-pulley shaft 
there are change gears by which practically any range of 
speed can be obtained. 

As shown, the machine is provided with belt feed, but 
a gear box can be supplied if desired. 


Small Cold-Sawing Machine 


The small cold-metal sawing machine shown is of the 
gear-feed type. The spindle revolves in capped bearings 
and is driven by spur gears through a worm and worm- 
wheel, the wormwheel being of solid bronze and the worm 

















SAWING MACHINE 


blade 


COLD-METAL 


Capacity for solids up to 5% in. in diameter; 20 in 


in diameter 
being fitted with roller thrust bearings. The feed screw 
is provided with a bearing to insure operation at a 
constant tension. 

The saddle has solid cast underlocking gibs with ver- 
tical and horizontal adjustments secured by taper shoes. 
Fast power return for the saddle is provided in addition 
to a gear box that allows changes without the removal 
of gears. The saddle is fitted with trips to stop the feed 
at any predetermined point, and there are safety stops 
for each of the extreme positions of travel. The oil pans 
are cast solid with the base, the lubricant reservoir being 
located in the rear of the base. Pump, piping and at- 
tachments are supplied. 

The machine is a recent addition to the line made by 
the Newton Machine Tool Works, Philadelphia, Penn. 


~ 
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Light Rope Hoist 


For the use of those who prefer manila rope to wire 
rope for light hoisting and hauling, the Ingersoll-Rand 
Co., New York City, has brought out the model shown. 

The square piston, reversible driving engine, automatic 
lubrication, inclosed gearing, drum-release clutch and 
worm-operated band brake are essentially the same as in 
the model that was described on page 477, Vol. 44. The 
main differences are in the diameter and the length of 








702 AMERICAN 
the drum, the width of the flanges and, necessarily, the 
main frame and overall dimensions. The hoist is built 
for operation both by compressed air and steam. The 
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LIGHT ROPE HOIST 

Hoisting drum, 7 in. in diameter, 17 in. long, 5-in. flanges; 
capacity, 300 ft. %-in. manila rope; maximum capacity of hoist, 
600 1lb.; dimensions, 21% in. long, 31% in. wide, 23 in. high; 
weight, 358 Ib. 
standard clamp fits a column or pipe 44% in, in diameter, 
but by removing the clamp the hoist can readily be bolted 
directly to any convenient support, timber, flooring, ete. 
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Shop Transfer Truck 


The shop truck shown is the latest addition to the line 
of such equipment made by the George P. Clark Co., 
Windsor Locks, Conn. 

The truck is constructed entirely of metal. The frame, 


axles, rods and handle are of steel. The wheels are of 


a 
' 














SHOP TRANSFER TRUCK 

iron fitted with roller bearings. The handle is attached to 
the top of neap swivel, which is designed to permit sharp 
corners to be easily turned. A device, operated by the 
handle, raises and lowers the upper frame of the truck, 
while the same handle raises the load, is used to move 
the truck and lowers the load. This form of truck is 
made in a wide variety of sizes in capacities up to 2,500 Ib. 
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A Tolerance System and Metric 
o 
Conversion Tables 
By M. 8. Wricut 
The work now being done on gun work in some sec- 
tions has in many instances necessitated the translation 
of millimeters into inches. The tables given, which are 
more complete than any I have seen, have been com- 
piled to make this operation easy through a large range. 
While the metric system is simple in some ways, there 
is nothing to be gained by changing, especially if we 
our “inch” and “foot” consistently and to the best 















use 
MILLIMETER EQUIVALENTS FOR INCHES 

In 0 1 2 3 { 5 6 
Aa 0.00 25.40 50.80 76.20 101.60 127.00 152.40 
Sh st aeneais 0.40 25.80 51.20 76.60 102.00 127.39 152.79 
Wan wee ue ose 0.79 26.19 51.59 76.99 102.39 127.79 153.19 
_ qpeehoteee 1.19 26.59 51.99 77.39 102.79 12819 153.59 
Te aageaia 1.59 26.99 52.39 77.79 103.19 128.59 153.98 
i aes dheane 1.98 27.38 52.78 78.18 103.58 128.98 154.38 
ie ents thes 2:38 27.78 53.18 78.58 103.98 129.38 154.78 
PEO: 2.78 28.18 53.58 78.98 104.38 129.78 155.18 
encased 3.17 28.57 53.97 79.37 104.77 130.17 155.57 
ae besabued 3.57 28.97 54.37 79.77 105.17 130.57 155.97 
SE ssdineeas 3.97 29.37 54.77 80.17 105.57 130.97 156.37 
ie nedbases 4.37 29.77 55.16 80.56 105.96 131.36 156.76 
ib sksceses 4.76 30.16 55.56 80.96 106.36 131.76 157.16 
i sdeubeg’ 5.16 30.56 55.96 81.36 106.76 132.16 157.56 
hs cheacess 5.56 30.96 56.36 81.75 107.15 132.55 157.95 
i. wosceuaa 5.95 31.35 56.75 82.15 107.55 132.95 158.35 
a: ese wanes 6.35 31.75 57.15 82.55 107.95 133.35 158.75 
ie abana 6.75 32.15 57.55 82.95 108.34 133.74 159.14 
i dpesates 7.14 32.54 57.94 83.34 108.74 134.14 159.54 
MS ohaneass 7.54 32:94 58.34 83.74 109.14 13454 159.94 
feet ntaenne 7.94 33.34 58.74 84.14 109.54 134.94 160.33 
Mien sesseeen 8.33 33.73 59.13 84.53 109.93 135.33 160.73 
11 /n9 8.73 34.13 59.53 84.93 110.33 135.73 161.13 
“ 913 34.53 59.93 85.33 110.73 136.13 161.53 
9.52 34.92 60.32 85.72 111.12 136.52 161.92 
9.92 35.32 60.72 86.12 111.53 136.92 162.32 
10.32 35.72 61.12 86.52 111.92 137.32 162.72 
10.72 36.11 61.51 86.91 112.31 137.71 163.11 
11.11 36.51 61.91 87.31 112.71 138.11 163.51 
11.51 36.91 62.31 87.71 113.11 138.51 163.91 
Sper sate 11.91 37.31 62.71 88.10 113.50 138.90 164.30 
Mie: ausseci'a 12:30 37:70 63.10 88.50 113.90 139.30 164.70 
gars 12:70 63.50 88.90 114.30 139.70 165.10 
S séewoens 13.10 63.90 89.30 114.69 140.09 165.49 
Ee anemece’ 13.49 64.29 89.69 115.09 140.49 165.89 
See wie pande 13.89 64.69 90.10 115.49 140.89 166.29 
ie ssavadan 14.29 65.09 90.49 115.89 141.28 166.68 
h eweeseas 14.68 65.48 90.88 116.28 141.68 167.08 
nat eT re 15.08 65.88 91.28 116.68 142.08 167.48 
ie xireeatee 15.48 4 66.28 91.68 117.08 142.48 167.88 
wpe pet 15.87 4 66.67 92.07 117.47 142.87 168.27 
MEG asnpeue: 16.27 4 67.07 92.47 117.87 143.27 168.67 
Me askeesns 16.67 4: 67.47 92.87 118.27 143.67 169.07 
3/, 17.07 4 67.86 93.26 118.66 144.06 169.46 
1/14 17.46 4: 68.26 93.66 119.06 144.46 169.86 
ie wacncaus 7:86 43 68.66 94.06 119.46 144.86 170.26 
Ms aancied 18.26 43.66 69.05 94.45 119.85 145.25 170.65 
Ts scshedex 18.65 4 69.45 94.85 120.25 145.65 171.05 
Sansa 19.05 4 69.85 95.25 120.65 146.05 171.45 
erin: 19.45 4 70.25 95.65 121.04 146.44 171.84 
Me ocseesnd 19.84 45.24 70.64 96.04 121.44 146.84 172.24 
ley <cssede 20.24 45.64 71.04 96.44 121.84 147.24 172.64 
is osssaads 20.64 46.04 71.44 96.84 122.24 147.63 173.03 
ab soevadin 21.03 46.43 71.83 97.23 122.63 148.03 173.43 
_/ Ee 21.43 46.83 72.23 97.63 123.03 148.43 173.83 
ET 21.83 47.23 72.63 98.03 123.43 148.83 174.22 
aac nace 22:22 47.62 73.02 98.42 123.82 149.22 174.62 
aaa 22:62 48.02 73.42 98.82 124.22 149.62 175.02 
aesentel 23.02 48.42 73.82 99.22 124.62 150.02 175.42 
errr 23.42 48.81 74.21 99.61 125.01 150.41 175.81 
axeatil 23.81 49.21 74.61 100.01 125.41 150.81 176.21 
ae sigeyaul 24.21 49.61 75.01 100.41 125.81 151.21 176.61 
See. <ocwaia 24.61 50.01 75.40 100.80 126.20 151.60 177.00 
Tits. sonteaks 25.00 50.40 75.80 101.20 126.60 152.00 177.40 
advantage. It is not merely a question of translating 


measurements in the drafting room, but think what drive, 
force or running fits would be if expressed in milli- 
meters. It would be Greek to the average mechanic for 
years to come. 

The real difficulty of our system of measurements lies 
not with the system itself but with its application. Why 
should we express one distance as 34 in. and another 
as 0.751 in.? The answer is that when the machinist 
or tool maker sees 34 in. he at once knows that it is a 
scale measurement, except in some large machinery build- 
ing factories where nothing but fractions are used; while 
0.751 in. means that the tool maker must use some other 
method of measuring than the use of a scale. Even 
when only fractions are given on drawings the tool maker 
has to use micrometers to make some parts of a fixture 
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DECIMAL EQUIVALENTS OF MILLIMETERS 
From yy to 100 Mm. Advancing by \ Mm. 
















Mm. In. Mm. In. Mm. In. Mm. In. Mm. In Mm In Mm. In Mm In Mm. In 
0.1 0.00394 11.3 0.44488 22.4 0.88188 33.5 1.31889 44.6 1.75590 55.7 2.19290 66.8 2.62991 77.9 3.06692 89.0 3.50393 
0.2 0.00787 11.4 0.44881 22.5 0.88582 33.6 1.32283 44.7 1.75983 55.8 2.19684 66.9 2.63385 78.0 3.07086 89.1 3.50786 
0.3 0.01181 11.5 0.45275 22.6 O.88976 33.7 1.32676 44.8 1.76377 55.9 2.20078 67.0 2.63779 78.1 3.07479 89.2 3.51180 
0.4 0.01575 11.6 0.45669 22.7 0.89369 33.8 1.33070 44.9 1.76771 56.0 2.20472 67.1 2.64172 78.2 3.07873 $9.3 3.51574 
0.5 0.01968 11.7 0.46062 22.8 0.89763 33.9 1.33464 45.0 1.77165 56.1 2.20865 67.2 2.64566 78.3 3.08267 89.4 3.51967 
0.6 0.02362 11.8 0.46456 22.9 0.90157 34.0 1.33858 45.1 1.77558 56.2 2.21259 67.3 2.64960 78.4 3.08660 $9.5 3.52361 
0.7 0.02756 11.9 0.46850 23.0 0.90551 34.1 1.34251 45.2 1.77952 56.3 2.21653 67.4 2.65353 78.5 3.09054 $9.6 3.52755 
0.8 0.03149 12.0 0.47244 23.1 0.90944 34.2 1.34645 45.3 1.78346 56.4 2.22046 67.5 2.65747 78.6 3.09448 89.7 3.53148 
0.9 0.03543 12.1 0.47637 23.2 0.91338 34.3 1.35039 45.4 1.78739 566.5 2.22440 67.6 2.66141 78.7 3.09841 89.8 3.53542 
1.0 0.03937 12.2 0.48031 23.3 0.91732 34.4 1.35432 45.5 1.79133 56.6 2.22834 67.7 2.66534 78.8 3.10235 89.9 3.53936 
1.1 0.04330 12.3 0.48425 23.4 0.92125 34.5 1.35826 45.6 1.79527 56.7 2.23227 67.8 2.66928 78.9 3.10629 90.0 3.54330 
1.2 0.04724 24 0.48818 23.5 0.92519 34.6 1.36220 45.7 1.79920 56.8 2.23621 67.9 2.67322 79.0 3.11023 90.1 3.54723 
1.3 0.05118 12.5 0.49212 23.6 0.92913 34.7 1.36613 45.8 1.80314 6.9 2.24015 68.0 2.67716 79.1 3.11416 90.2 3.55117 
1.4 0.05512 12.6 0.49606 23.7 0.93306 34.8 1.37007 45.9 1.80708 7.0 2.24409 68.1 2.68109 79.2 3.11810 90.3 3.55511 
1.5 0.05905 12.7 0.49999 23.8 0.93700 34.9 1.37401 46.0 1.81102 57.1 2.24802 68.2 2.68503 79.3 3.12204 90.4 3.55904 
1.6 0.06299 12.8 0.50393 23.9 0.94094 35.0 1.37795 46.1 1.81495 57.2 2.25196 68.3 2.68897 79.4 3.12597 90.5 3.56298 
1.7 0.06692 12.9 0.50787 24.0 0.94488 35.1 1.38188 46.2 1.81889 57.3 2.25590 68.4 2.69290 79.5 3.12991 90.6 3.56692 
1.8 0.07086 13.0 0.51181 24.1 0.94881 35.2 1.38582 46.3 1.82283 57.4 2.25983 68.5 2.69684 79.6 3.13385 90.7 3.57085 
1.9 0.07480 13.1 0.51574 24.2 0.95275 35.3 1.38976 46.4 1.82676 57.5 2.26377 68.6 2.70078 79.7 3.13778 90:8 3.57478 
2.0 0.0787 13.2 0.51968 24.3 0.95669 35.4 1.39369 46.5 1.83070 57.6 2.26771 68.7 2.70471 79.8 3.14172 90.9 3.57873 
2.1 0.08267 13.: 2 24.4 0.96062 35.5 1.39763 46.6 1.83464 57.7 2.27164 68.8 2.70865 79.9 3.14566 91.0 3.58267 
2.2 0.08661 13.4 7 24.5 0.96456 35.6 1.40157 46.7 1.83857 57.8 2.27558 68.9 2.71259 80.0 3.14960 91 2 58660 
2.3 0.09055 13.5 24.6 0.96850 35.7 1.40550 46.8 1.84251 57.9 2.27952 69.0 2.71653 80.1 3.15353 91.2 3.59054 
2.4 0.99448 13.6 24.7 0.97243 35.8 1.40944 46.9 1.84645 58.0 2.28346 69.1 2.72046 80.2 3.15747 91.3 3.59448 
2.5 0.09842 13.7 24.8 0.97637 5.9 1.41338 47.0 1.85039 58.1 2.28739 69.2 2.72440 80.3 3.16141 91.4 3.59841 
2.6 0.10236 13.8 24.9 0.98031 36.0 1.42732 47.1 1.85432 58.2 2.29133 69.3 2.72834 80.4 3.16534 91.5 3.60235 
2.7 0.10629 13.9 0.547 25.0 0.98425 36.1 1.42125 47.2 1.85826 58.3 2.29527 69.4 2.73227 80.5 3.16928 91.6 3.60629 
2.8 0.11023 14.0 55118 25.1 0.98818 36.2 1.42519 47.3 1.86220 58.4 2.29920 69.5 2.73621 80.6 3.17322 91.7 3.61022 
2.9 0.11417 14.1 0.55511 25.2 0.99212 36.3 1.42913 47.4 1.86613 58.5 2.30314 69.6 2. 80.7 3.17715 $1.8 3.61416 
3.0 0.11811 14.2 0.55905 25.3 0.99606 36.4 1.43306 47.5 1.87007 58.6 2.30708 69.7 2 80.8 3.18109 91.9 3.61810 
3.1 0.12204 14.3 0.56299 25.4 0.99999 36.5 1.43700 47.6 1.87401 58.7 2.31101 69.8 2 80.9 3.18503 9°90 3.62204 
3.2 0.12598 14.4 0.56692 25.5 1.00393 36.6 1.44094 47.7 1.87794 58.8 2.31495 69.9 2 81.0 3.18897 92.1 3.62597 
3.3 0.12992 14.5 0.57086 25.6 1.00787 36.7 1.44487 47.8 1.88188 58.9 2.31889 70.0 2. 81.1 3.19290 92.2 3.62991 
3.4 0.13385 14.6 0.57480 25.7 1.01180 36.8 1.44881 47.9 1.88582 59.0 2.32283 70.1 2 81.2 3.19684 92.3 3.63385 
3.5 0.13779 14.7 0.57873 25.8 1.01574 36.9 1.45275 48.0 1.88976 59.1 2.32676 70.2 2. 81.3 3.20078 92.4 3.63778 
3.6 0.14173 14.8 0.58267 25.9 1.01968 37.0 1.45669 48.1 1.89369 99.2 2.33070 70.3 2 81.4 3.20471 92.5 3.64172 
3.7 0.14566 14.9 0.58661 26.0 1.02362 37.1 1.46062 48.2 1.89763 59.3 2.33464 70.4 2 81.5 3.20865 92.6 3.64566 
3.8 0.14960 15.0 0.59055 26.1 1.02755 37.2 1.46456 48.3 1.90157 59.4 2.33857 70.5 2 81.6 3.21259 92.7 3.64959 
3.9 0.15354 15.1 0.59448 26.2 1.03149 37.3 1.46850 48.4 1.90550 59.5 2.34251 70.6 2 81.7 3.21652 927.8 3.65353 
4.0 0.15748 15.2 0.40157 26.3 1.03543 37.4 1.47243 48.5 1.90944 59.6 2.34645 70.7 2 81.8 3.22046 92.9 3.65747 
4.1 0.16141 15.3 0.60236 26.4 1.03936 37.5 1.47637 48.6 1.91338 59.7 2.35038 70.8 2 81.9 3.22440 93.0 3.66141 
4.2 0.16535 15.4 0.60629 26.5 1.04330 37.6 1.48031 48.7 1.91731 59.8 2.35432 70.9 2 82.0 3.22834 93.1 3.66534 
4.3 0.16929 15.5 0.61023 26.6 1.04724 37.7 1.48424 48.8 1.92125 59.9 2.35826 71.0 2 $2.1 3.23227 93.2 3.66928 
4.4 0.17322 15.6 0.61417 26.7 1.05117 37.8 1.48818 48.9 1.92519 60.0 2.36220 71.1 2.79920 822 2.293621 93.3 3.67322 
4.5 0.17716 15.7 0.61810 26.8 1.05511 37.9 1.49212 49.0 1.92913 60.1 2.36613 71.2 2.80314 $2.3 3.24015 93.4 3.67715 
4.6 0.18110 15.8 0.62204 26.9 1.05905 38.0 1.49606 49.1 1.93306 60.2 2.37007 71.3 2.80708 82.4 3.24408 93.5 3.68109 
4.7 0.18503 15.9 0.62598 27.0 1.06299 38.1 1.49999 49.2 1.93700 60.3 2.37401 71.4 2.81101 82.5 3.24802 93.6 3.68503 
4.8 0.18897 16.0 0.62992 27.1 1.06692 38.2 1.50393 49.3 1.94094 60.4 2.37794 71.5 2.81495 82.6 3.25196 93.7 3.68896 
4.9 0.19291 16.1 0.63385 27.2 1.07086 38.3 1.50787 49.4 1.94487 60.5 2.38188 71.6 2.81889 82.7 3.25589 93.8 3.69290 
5.0 0.19685 16.2 0.63779 27.3 1.07480 38.4 1.51180 49.5 1.94881 60.6 2.38582 71.7 2.82282 82.8 3.25983 93.9 3.69684 
5.1 0.20078 16.3 0.64173 27.4 1.07873 38.5 1.51574 49.6 1.95275 60.7 2.38975 71.8 2.82676 82.9 3.26377 94.0 3.70078 
5.2 0.20472 16.4 0.64566 27.5 1.08267 38.6 1.51968 49.7 1.95668 60.8 2.39369 71.9 2.83070 83.0 3.26771 94.1 3.70471 
5.3 0.20866 16.5 0.64960 27.6 1.08661 38.7 1.52361 49.8 1.96062 60.9 2.39763 72.0 2.83464 83.1 3.27164 94.2 3.70865 
5.4 0.21259 16.6 0.65354 27.7 1.09054 38.8 1.52755 49.9 1.96456 61.0 2.40157 72.1 2.83857 83.2 3.27558 94.3 3.71259 
5.5 0.21653 16.7 0.65747 27.8 1.09448 38.9 1.53149 50.0 1.96850 61.1 2.40550 72.2 2.84251 83.3 3.27952 94.4 3.71652 
5.6 0.22047 16.8 0.66141 27.9 1.09842 39.0 1.53543 50.1 1.97243 61.2 2.40944 72.3 2.84645 83.4 3.28345 94.5 3.72046 
5.7 0.22440 16.9 0.66535 28.0 1.10236 39.1 1.53936 50.2 1.97637 61.3 2.41338 72.4 2.85038 83.5 3.28739 94.6 3.72440 
5.8 0.22834 17.0 0.66929 28.1 1.10629 39.2 1.54330 50.3 1.98031 61.4 2.41731 72.5 2.85432 83.6 3.29133 94.7 3.72833 
5.9 0.23228 17.1 0.67322 28.2 1.11023 39.3 1.54724 50.4 1.98424 61.5 2.42125 72.6 2.85826 83.7 3.29526 94.8 3.73227 
6.0 0.23622 17.2 0.67716 28.3 1.11417 39.4 1.5 7 50.5 1.98818 61.6 2.42519 72.7 2.86219 83.8 3.29920 94.9 3.72621 
6.1 0.24015 17.3 0.68110 28.4 1.11810 39.5 1.! 50.6 1.99212 61.7 2.42912 72.8 2.86613 83.9 3.30314 95.0 3.74015 
6.2 0.24409 17.4 0.68503 28.5 1.12204 39.6 LE 50.7 1.99605 61.8 2.43306 72.9 2.87007 84.0 3.30708 95.1 3.74408 
6.3 0.24803 17.5 0.68897 28.6 1.12598 89.7 1.8 50.8 1.99999 61.9 2.43700 73.0 2.87401 84.1 3.31101 95.2 3.74802 
6.4 0.25196 17.6 0.69291 28.7 1.12991 39.8 1.5 50.39 2.00393 62.0 2.44094 73.1 2.87794 84.2 3.31495 95.3 3.75196 
6.5 0.25590 17.7 0.69684 28.8 1.13385 39.9 1.5 51.0 2.00787 62.1 2.44487 73.2 2.88188 84.3 3.31889 95.4 3.75589 
6.6 0.25984 17.8 0.70078 28.9 1.13779 40.0 LE 51. 2.01180 62.2 2.44881 73.3 2.88582 84.4 3.32282 95.5 3.75983 
6.7 0.26377 17.9 0.70472 29.0 1.14173 40.1 1.5 51.2 2.01574 62.3 2.45275 73.4 2.88975 84.5 3.32676 95.6 3.76377 
6.8 0.26771 18.0 0.70866 29.1 1.14566 40.2 1.5 51.3 2.01968 62.4 2.45668 73.5 2.89369 84.6 3.33070 95.7 3.76770 
6.9 0.27165 18.1 0.71259 29.2 1.14960 40.3 1.5 51.4 2.02361 62.5 2.46062 73.6 2.89763 84.7 3.33463 95.8 3.77164 
7.0 0.27559 18.2 0.71653 29.3 1.15354 40.4 1.5 61.5 2.02755 62.6 2.46456 73.7 2.90156 84.8 3.33857 95.9 3.77558 
7.1 0.27952 18.3 0.72047 29.4 1.15747 40.5 LE 51.6 2.03149 h2.7 2.46849 73.8 2.90550 84.9 3.34251 96.0 3.77952 
7.2 0.28346 18.4 0.72440 29.5 1.16141 40.6 1.5 51.7 2.03542 62.8 2.47243 73.9 2.90944 85.0 3.34645 96.1 3.78345 
7.3 0.28740 18.5. 0.72834 29.6 1.16535 40.7 1. 51.8 2.03936 62.9 2.47637 74.0 2.91338 85.1 3.35038 96.2 3.78739 
7.4 0.29133 18.6 0.73228 29.7 1.16928 40.8 1. 51.9 2.04330 63.0 2.4803 74.1 2.91731 85.2 3.35432 96.3 3.79133 
7.5 0.29527 18.7 0.73621 29.8 1.17322 40.9 1 52.0 2.04724 63.1 2.48424 74.2 2.92125 85.3 3.35826 96.4 3.79526 
7.6 0.29921 18.8 0.74015 29.9 1.17716 41.0 1.6 §2. 2.05117 63.2 2.48818 74.3 2.92519 85.4 3.36219 96.5 3.79920 
7.7 0.30314 18.9 0.74409 30.0 1.18110 41.1 1. 52.2 2.05511 63.3 2.49212 74.4 2.92912 85.5 3.36613 96.6 3.80314 
7.8 0.30708 19.0 0.74803 30.1 1.18503 41.3 1. 42.3 2.05905 63.4 2.49605 74.5 2.93306 85.6 3.37007 96.7 3.80707 
7.9 0.31102 19.1 0.75196 30.2 1.18897 41.3 1 52.4 2.06298 63.5 2.49999 74.6 2.93700 85.7 3.37400 96.8 3.81101 
8.0 0.31496 19.2 0.75590 30.3 1.19291 41.4 1. 52.5 2.06692 63.6 2.50393 74.7 2.94093 85.8 3.37794 96.9 3.81495 
8.1 0.31889 19.3 0.75984 30.4 1.19684 41.5 1. 52.6 2.07086 63.7 2.50786 74.8 2.94487 85.9 3.38188 97.0 3.81889 
8.2 0.32283 19.4 0.76377 30.5 1.20078 41.6 1. 52.7 2.07479 63.8 2.51180 74.9 2.94881 86.0 3.38582 97.1 3.82282 
8.3 0.32677 19.5 0.76771 30.6 1.20472 41.7 1. 52.8 2.07873 63.9 2.51574 75.0 2.95275 86.1 3.38975 97.2 3.82676 
8.4 0.33070 19.6 0.77165 30.7 1.20865 41.8 1. 52.9 2.08267 64.0 2.51968 75.1 2.95668 86.2 3.39369 97.3 3.83070 
8.5 0.33464 19.7 0.77558 30.8 1.21259 41.9 1.64960 53.0 2.08661 64.1 2.52361 75.2 2.96062 86.3 3.39763 97.4 3.83463 
8.6 0.33858 19.8 0.77952 30.9 1.21653 42.0 1.65354 53.1 2.09054 64.2 2.52755 75.3 2.96456 86.4 3.40156 97.5 3.83857 
8.7 0.34251 19.9 0.78346 31.0 1.22047 42.1 1.65747 53.2 2.09448 64.3 2.53149 75.4 2.96849 86.5 3.40550 97.6 3.84251 
8.8 0.34645 20.0 0.78740 31.1 1.22440 42.2 1.66141 53.3 2.09842 64.4 2.53542 75.5 2.97243 86.6 3.40944 97.7 3.84644 
8.9 0.35039 20.1 0.79133 31.2 1.22834 42.3 1.66535 53.4 2.10235 64.5 2.53936 75.6 2.97637 86.7 3.41337 97.8 3.85038 
9.0 0.35433 20.2 0.79527 31.3 1.23228 42.4 1.66928 53.5 2.10629 64.6 2.54330 75.7 2.98030 86.8 3.41731 97.9 3.85432 
9.1 0.35826 20.3 0.79921 31.4 1.23621 42.5. 1.67322 53.6 2.11023 64.7 2.54723 75.8 2.98424 86.9 3.42125 98.0 3.85826 
9.2 0.36220 20.4 0.80314 31.5 1.24015 42.6 1.67716 53.7 2.11416 64.8 2.55117 75.9 2.98818 87.0 3.42519 98.1 3.86219 
9.3 0.36614 20.5 0.80708 31.6 1.24409 42.7 1.68109 53.8 2.11810 64.9 2.55511 76.0 2.99212 87.1 3.42912 98.2 3.86613 
9.4 0.37007 20.6 0.81102 31.7 1.24802 42.8 1.68503 53.9 2.12204 65.0 2.55905 76.1 2.99605 87.2 3.43306 98.3 3.87007 
9.5 0.37401 20.7 0.81495 31.8 1.25196 42.9 1.68897 564.0 2.12568 65.1 2.56298 76.2 2.99999 87.3 3.43700 98.4 3.87400 
9.6 0.37795 20.8 0.81889 31.9 1.25590 43.0 1.69291 64:1 2.12991 65.2 2.56692 76.3 3.00393 87.4 3.44093 98.5 3.87794 
9.7 0.38188 20.9 0.82283 32.0 1.25984 43.1 1.69684 64.2 2.13385 65.3 2.57086 76.4 3.00786 87.5 3.44487 98.6 3.88188 
9.8 0.38582 21.0 0.82677 32.1 1.26377 43.2 1.70078 54.3 2.13779 65.4 2.57479 76.5 3.01180 87.6 3.44881 98.7 3.88581 
9.9 0.38976 21.1 0.83070 32.2 1.26771 43.3 1.70472 54.4 2.14172 65.5 2.57873 76.6 3.01574 87.7 3.4527 98.8 3.88975 

10.0 0.39370 21.2 0.83464 32.3 1.27165 43.4 1.70865 54.5 2.14566 65.6 2.58267 76.7 3.01967 87.8 3.45668 98.9 3.89369 

10.1 0.39763 21.3 0.83858 32.4 1.27558 43.5 1.71259 54.6 2.14960 65.7 2.58660 76.8 3.02361 87.9 3.46062 99.0 3.89763 

10.2 0.40157 21.4 0.84251 32.5 1.27952 43.6 1.71653 64.7 2.15353 65.8 2.59054 76.9 3.02755 88.0 3.46456 99.1 3.90156 

10.3 0.40551 21.5 0.84645 32.6 1.28346 43.7 1.72046 54.8 2.15747 65.9 2.59448 77.0 3.03149 88.1 3.46849 99.2 3.90550 

10.4 0.40944 21.6 0.85039 32.7 1.28739 43.8 1.72440 54.9 2.16141 66.0 2.59842 77 3.03542 88.2 3.47243 99.3 3.90944 

10.5 0.41338 21.7 0.85432 32.8 1.29133 43.9 1.72834 55.0 2.16535 66.1 2.60235 77.2 3.03936 88.3 3.47637 99.4 3.91337 

10.6 0.41732 21.8 0.85826 32.9 1.29527 44.0 1.73228 55.1 2.16928 66.2 2.60629 77.3 3.04330 88.4 3.48030 99.5 3.91731 

10.7 0.42125 21.9 0.86220 33.0 1.29921 44.1 1.73261 55.2 2.17322 66.3 2.61023 77.4 3.04723 88.5 3.48424 99.6 3.92125 

10.8 0.42519 22.0 0.86614 33.1 1.30314 44.2 1.74015 55.3 2.17716 66.4 2.61416 77.5 3.05117 88.6 3.48818 99.7 3.92518 

10.9 0.42913 22.1 0.87007 33.2 1.30708 44.3 1.74409 55.4 2.18109 66.5 2.61810 77.6 3.05511 88.7 3.49211 99.8 3.92912 

11.0 0.43307 22.2 0.87401 33.3 1.31102 44.4 1.74802 55.5 2.18503 66.6 2.62204 77.7 3.05904 88.8 3.49605 99.9 3.93306 

11.1 0.43700 22.3 0.87795 33.4 1.31495 44.5 1.75196 55.6 2.18897 66.7 2.62597 77.8 3.06298 88.9 3.49999 100.0 3.93700 

11.2 0.44094 








704 AMERICAN MACHINIST 


or machine, and he has to transpose the fraction into a 
decimal first. For instance, when he tries to measure a 
*°/,, stud with a pair of micrometers, this diameter is a 
farce. F 

Why, then, should we any longer mix things by the 
use of fractions and decimals, if the decimals have to 
be used for certain measurements? Why not follow that 
system all the time? One-half inch could just as well 
be expressed 0.5 in. or % in., 0.37 in. Then there are 
some factories that follow the following practice: *% 
in.—0.001. This is often done on a shaft or a bearing. 

Suppose we were to use decimals entirely, never using 
fractions. We could then express scale dimensions in 
one or two places, as 0.5 in. and 0.87 in. 

The question of where to draw the line between three 
and four decimal places is much disputed. Why not 
establish a system of tolerances which would automatic- 
ally take care of the number of places to carry a deci- 
mal? One which has worked out very satisfactorily is 
where any decimal is expressed in three places the tol- 
erance is 0.001. Half of this tolerance may be each side 
of the nominal or basic figure. For example, 0.500 in. 
would indicate that the workman could make the dimen- 
sion so indicated 0.4995 in. or 0.5005 in. Any decimal 
expressed in four places, as 0.3750 in., indicates that the 
tolerance of only 0.0001 is permissible, half of which 
may be each side of the basic figure, 0.37495 or 0.37505 
in. 

But should it be necessary to have the tolerance all 
in one direction, the decimal may be followed by a plus 
or a minus sign indicated thus: —0.3750+, meaning 
0.3751 maximum and 0.3750 minimum. A + sign 
would mean 0.3749 in. minimum or 0.3751 in. maxi- 
mum, as usual. 

Should it be desired to have the tolerance more than 
can be obtained automatically by the number of places 
w 
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expressed in the decimal, then that figure may be fol- 
lowed by the desired tolerance in thousandths, indicated 
by the plus or minus sign. Thus, 0.8750 + 12 in. in- 
dicates that the piece may be 0.8750 or 0.8762 in. 
% 
Annual Meeting of Machine 
Tool Builders Association 


The fifteenth annual convention of the National Ma- 
chine Tool Builders Association will be held October 24 
and 25 at the Hotel Astor, New York City. 

The program for this annual convention does not con- 
tain any technical papers but will include reports of all 
standing committees and two addresses of general interest 
by Frank F. Dresser and James A. Emery. 


Exports of Metal-Working 


°o 
Machinery 
July, August, July, August, 
1916 1916 1916 1916 

France........... 1,922,740 1,950,786 Cuba.. 49,447 
Germany.. Haiti 12 
Russia in Europe. 2,378,070 1,870,655 San Domingo 2,608 
United Kingdom... 1,333,000 1,416,322 Argentina.. 12,043 
Other Europe.. 939,236 Brazil.... 1,929 
Canada 652,488 130 Chile...... : 12,277 
Australia 99,054 67,627 Colombia..... mr 1,944 
Denmark 21,163 Ecuador..... 4s. 253 
Finland... 800 British Guiana.. ; 194 
France.... 1,950,786 Peru...... ; 3,207 
Italy ; 506,877 Uruguay. . - 1,995 
Netherlands 77,026 Venezuela... ; 90 
Norway... 42,851 China.... . 458 
Portugal. 2,645 British India ; ; 7,619 
Spain.... 120,757 Straits... ; 1,079 
Sweden 34,030 Dutch East India. ie 7,359 
Bermuda ; 5 Japan...... ; 678 
British Honduras : 20 Persia... 203 
Canada ; 130 Ru. Asia.. : 15,252 
Costa Rica. . : 738 Siam....... ; 240 
Guatemala 2,230 Australia..... 67,627 
Nicaragua. ... 8 New Zealand. 5,140 
Panama ‘ 5,205 Philippine Islands. 1,784 
Salvador ‘ 1,761 British South Afr. 29,544 
Mexico " 3,287 Portuguese Africa. 439 
Newfoundland... 84 Egypt...... 10,681 
Jamaica. . 279 Other Countries... 490,103 

Trinidad 29 Se 
Other British West Indies 60 Total... 7,814,691 6,292,850 


# 

















the Brooklyn to its Toledo plant. An entire a 
factory building, housing foundry and machine : : 
Personals shop, fully equipped, is devoted to the exclusive Forthcoming Meetings 
manufacture of the “Doehler” babbitt-lined brass- 
back bearings. — 
: National Machine Tool Builders’ 
Robert R. McKechnie, who has acted for many The New Departure Manufacturing Co.. Bris- Annual convention, Oct. 24-25, Sheet ee. 


years as mechanical 
the general manager of the J 
Steel Works Co., Cleveland, Ohio, has resigned. pany participated. 


everything for the day, 


engineer and assistant to tol, Conn., held a barbecue and field day on York City. Charles E. Hildreth, ge og 
Variety Iron and Sept. 30, in which 2,700 employees of the com- ager, Worcester, Mass. » general man 
The company furnished American Society of Mechanical Engineers. 


the arrangements for Annual meeting, Dec. 5-8, Engineering Building, 


B. D. Gray, for several years manager of the L ; 
which were in the hands of a committee of the New York City Calvin W. Rice, secretary, 29 
v- ‘ . ° _ a 


Hess-Bright Manufacturing Co., Philadelphia, 
Penn., was elected president, succeeding F. E. 
Bright, who will continue to act as chairman 


of the board of directors. pany, in authorizing 


appreciated. 














New Departure Mutual 


Obi The Inter-Continental 
5 i .@ vranize a » j ars i he " ; , 
tua has just been organized with headquarte rs in tt tion. Monthly meeting on first Wednesday of 
ry City Investing Bidg., New York City, to act 45 each month, Young’s Hotel. W. W. Poole, secre- 
machinery agents. The organization is headed by tary, 40 Central St., Boston, Mass 
Charles N. Thorn, until recently vice-president of Providence fp ars Sr sees of Mechanical Engi- 


Relief Association, and Wot 39th St. New ¥ z 
the action of DeWitt Page, president of the com- ee ee a lieiis 


festival, was signally Monthly meeting, first Tuesday. Calvin W. Rice, 
; , secretary, 29 West 39th St., New York City. 
Machinery Corporation Boston Branch National Metal Trades Associa- 


Leigh Stanley Bache, first vice-president and the Allied Machinery Co. of America. The other ; 
general manager of the Bound Brook Oil-Less  offcers consist of Joseph S. Clark of E. W. Clark a ea ae pwn iy = A 


Bearing Co., Bound Brook, N. J., died on Sept. @ Co., Philadelphia; 


28, 1916. Robinson & Co., bankers, 


R. E. Robinson, of R. E. versity, Providence, R. I. 


New Y t c. @ , “ 
New York, and New England Foundrymen’s Association. Reg- 


side » Overbaug ‘rly manage son-Star- ’ 
Samuel Newbold Trump, president of _ the erbaugh, formerly manager of Thompso ular meeting, second Wednesday of each month, 


Trump Bros. Machine Co., Wilmington, Del., rett Co., Washington, D. C., vice-presidents, and 


Exchange Club, Boston, Mass. Fred F. Stockwell, 


died in that city on Oct. 5, aged 81 years. Arthur M. Whtkins, secretary. Mr. Watkins is 3.- ee ae 
Owing to advanced age Mr. Trump had been to take charge of the domestic business. It is 205 Broadway, Cambridgeport, Mass. 
Engineers’ Society of Western Pennsylvania. 


inactive for several years past. 


James H. Anthony, connected with the Brown China and Japan. 


planned to open offices in Russia, Paris, London, 


Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 





& Sharpe Manufacturing Co. during recent years, 
who in the early days was general superintend- 
ent of the Providence Tool Co. and its successor, 
the Household Sewing Machine Co., died at his 





Trade Catalogs 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 








home in Providence, R. L, on Oct. 7. Mr. 


Anthony was 76 years of age. . 
A : eae, B Taps, Dies, Reamers, 














Superintendents’ and Foremen’s Club of Cleve- 


' Gages, Threading Ma- land. Monthly meeting, third Saturday. Philip 
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The Doehler Die-Casting Co. announces the application of such gages to tool-room and other ing, second Friday of each month. Oscar S. 


removal of its brass-back bearing department from classes of precisiog work. 


Teale, secretary, 35 Broadway, New York, N. Y. 
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Toolroom, Hardening Room and 
Laboratory for Dies 


By 





SYNOPSIS 
ment of the toolroom, a few tool-making methods, 
the furnace and pyrometer equipment of the die- 


The machine-tool and bench equip- 


hardening room and the complete equipment of 
the laboratory used for studying die steels. The 
latter includes a microscope mounted over a special, 
graduated table which is carried on cross-slides 
with vernier graduations, and apparatus for taking 
both full-size photographs and microphotographs. 





A preceding article outlined the general results that 
have come from a long study of the conditions surround- 
ing the making of high-duty dies. This article takes 





Epwarp DEran}t 


maximum service. A consideration of this equipment 


naturally divides into three groups: That used in th 
tool-making that for hardening and 
tempering, and that for 


These three groups will be taken up in the order named 


room, provided 


necessary laboratory study 

Turning to the illustrations, the first three, Figs. 1 t 
3, show the tool-making department, and give an idea of 
the general arrangement of the room, the setting of th 
machine tools, the provisions for benchwork and the means 


for providing artificial illumination. One feature of 
the concrete building construction is the flat ceiling. To 


this, countershaft stringers are attached with a minimum 
drop, thus avoiding all deep pockets for shadows and 
dust such as are always present with a beam-and-girder 








FIG. 1. LATHE AND BENCH AISLE 


up in detail the machine and laboratory equipment that 
is in daily use in the making of such dies, and in the 
study of die steels and the more hidden factors that make 
for either failure or success in producing press tools for 


*The first installment of the article on die making written 
Mr. Dean was published on page 661. 


+Superintendent, Century Electric Ca 


by 





OF 


TOOL- AND DIE-MAKING ROOM 


construction. This type of ceiling affords an excellent 
reflecting surface for both light. 
is easily illuminated, and is at all times pleasing In 


natural and artificial 


appearance. Figs. 1 and 3 give an excellent idea of its 


advantageous features. A study of these views will show 


the means employed to attach the various kinds of over 


head fixtures, including the countershaft harness work, 
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the back-boards for electric wiring, the piping of various 


} 
kinds, 


line shafting,. 


, 


crete ceiling on a spacing of 3 ft. centers crosswise of 
the building, and 4 ft. centers lengthwise. 


slots are set in all four faces of the 
interior columns and in the inner faces 
of the exterior columns. Figs. 1, 2 
and 3 also show the arrangement of 
machine tools, a striking feature of 
which is the broad aisles, wide spacing 
and ample working space around each 
machine. The bench construction can 
be seen in Figs. 1 and 3. The benches 
are of standard construction paralleling 
the windows and, in addition to earry- 
Ing vises and bench plates, are also 
provided with smaller tools such as 
bench lathes and filing machines. One 
each of the two latter are shown at the 
left in Fig. 1. In my first article I 
mentioned the development of tool 


making methods which practically 
eliminate all filing, and whereby the 
accuracy of the dies comes from the 
machine work. Fig. t shows a set-up 
for milling the grooves in the periphery 
of a lamination die. The miller centers 
are set up on a base that gives them 
the right pitch for the clearance in 
the bottom of the slot. The first 
cut is made straight through with an 
ordinary milling eutter, and is for the 
purpose of removing the stock only. 
After this eut is completed the regulat 
milling cutter is replaced by a specialiy 
cutter regular 


formed resembling a 


gear cutter. Three cuts are taken 
with this special cutter. The first is 
straight through and of the proper 
depth. The other two are on each 
side of the opening, with the centers 
and work shifted to give the required 
side clearance. This work can be 
done so that no filine is needed to 
give the required accuracy to the die 
Smoothing the 


removing the burrs is 


openings. working 
surfaces and 
all that is necessary. In a_ similar 
fashion all round holes are machine- 
finished. The smaller ones are taper- 
reamed from the back side of the die 
and the larger ones are finished by 
grinding after the die is hardened. 
Some of the advantages of the sec- 


tional construction are indicated by this 


Iron tee slabs are embedded 
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including that for the sprinkler system, and the 
in the con- 


Similar tee 
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taken. Its location is in the farther corner near the 
positive-pressure blower that supplies air to the furnaces. 

All of these furnaces are connected to the indicating 
pyrometer that is on the small stand in the foreground. 
A switch at the near end of the stand permits any fur- 








FIG. 2. GENERAL MACHINE AISLE OF TOOL- AND DIE-MAKING ROOM 











brief description of some of the machining methods. 


Turning now to the hardening room, it will be re- 


membered that in my first article | 


commented upon 


the cific ulty of obtaining suitable furnaces and accurate 


pyrometers. Fig. 


5 shows four gas-fired furnaces used 


for hardening all of the carbon-steel tools and the high- 


speed steel tools that are not heated in a barium chloride 
bath. 
photograph from which this view was made had been 


The furnace for this bath was installed after the 





3. 3. MILLER AND BENCH AISLE OF TOOL- AND DIE-MAKING ROOM 


nace to be connected to the pyrometer at will. The cold 
junctions of the thermo-couples are surrounded by cir- 
culating water to keep them at a uniform temperature. 
These junctions are inclosed in the straight run of piping 
Connected to this 
piping is a three-legged loop, each branch of which has 
a shut-off valve. By proper setting of these valves the 
water can be circulated around each cold junction, or 
it can be by-passed from all but one for special tests. 


that can be seen above each furnace. 
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Above the pyrometer is a thermometer in the water- 
circulating system to give the actual temperature of the 
cold junctions. This pyrometer outfit, though very 
accurate and sensitive, is not used to determine the actual 


quenching heats of the dies and tools. It is used, however, 





iy; 


_ 








MILLER SET-UP FOR CUTTING SLOTS INA 
LAMINATION DIE 


FIG. 4. 
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of the die is heating too rapidly, he can shut off his fuel 
supply, wait until the temperature has equalized through- 
out the tool, then turn on the fue! again, bring the furnace 
temperature to the determined point and watch until 
the piece is properly heated for quenching. By this 

















AND EXHAUST PIPING 


FIG. 6 OIL-DRAWING TANKS 
method of hardening the heating of every piece is a matter 
of skill and judgment on the part of the hardener, and 
the conditions under which he observes his beats are fixed 
and uniform, He cannot overheat to do serious damage. 
No blind reliance is placed in the pyrometer or any other 
measuring instrument. 
Fig. 6 shows the oil-drawing tanks covered by a hood 
from which the fumes are mechanically exhausted, Each 
tank is provided with a high-reading 
thermometer. For 
dies such as were illustrated in the previ- 


handling sectional 
ous installment on this subject a special 
dipping basket has been found neces- 
sary. This consists of two pieces of 4x 
114-in. flat steel fastened together to 








form a right-angled cross. The upper 
edges of these pieces are beveled to 
an edge having a land of about sy 
in. The grooves are also cut through 
' the upper edges to permit circulation 
of water and to prevent the possibility 








of covering any of the small holes in 
the The 
placed on this 
lower face down, and wires are passed 


hardened Is 
with its 


die. die to be 


framework 


over it and hooked into holes im the 
ends of the %x1!,-in. strips. The 
hardener then picks up this basket 


by slipping a poker under the cross- 
wires, this affording an easy and sure 
means of handling the die while it is 





being heated and quenched. It is 





FIG. 5. TOOL-HARDENING ROOM, FURNACES AND 
to maintain a uniform previously determined furnace 
temperature. The purpose of this is to standardize the 
light conditions inside of the furnaces so that the hardener 
will have constant conditions from which to gage the 
heating of his work. The actual heating of the work is 
gaged by the eye through the peep hole in the oven door 


of the furnace. Should the hardener notice that one part 





PYROMETER 


obvious that tongs could not be used 
on such a built-up die when it was 
heated, because of the danger of misplacing some of 
the This hardening basket is 
shown in Fig. 7. 

Much more difficulty was met with in collecting the 
apparatus for the laboratory than in finding the machines 
and appliances for the toolroom and hardening depart- 


small parts. special 


ment. Fig. 8 shows a general view of the laboratory 
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with many of the instruments spread out on the table. 
This room has -also undergone some change since the 
photograph used for Fig. 8 taken. When the 
microscope began to be used for large magnifications it 
was found that the vibration in the shop due to external 


Was 


causes, such as the passing of street cars and trucks, was 
sufficient to make the use of the instrument unsatisfactory. 
The first step toward modifying this condition was to 
make a large cast-iron floorplate weighing about a ton. 
Upon this the table carrying the microscope was mounted. 
However, things were not much improved, The most 
recent step has been to mount a rigid platform from 
the cast-iron base and put the observer’s chair upon it. 
Previous to this the chair had been standing on the floor. 
This last arrangement has proved satisfactory for ob- 
serving magnifications up to 1,000 to 1,200 diameters. 
A detailed view of the microscope and its mounting 
is shown in Fig. 9. A supports the 
microscope, a special table for holding specimens and a 
vertical bar that carries the camera. As shown in Fig. 9 
a die conceals the table. However, this is round, having 
with its periphery graduated into 


cast-iron base 


a diameter of 7 in. 
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The complete table is mounted on cross-slides accurately 
set at right angles to each other. Each has a scale and 


ye 82 





| 
Cy 
We 
FIG. 7. DIPPING BASKET USED FOR SECTIONAL DIES 


vernier permitting settings to be made to 0.001 in, A 
set of index centers to be used for measuring taps, plug 
gages and similar work is also part of the equipment. 
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FIG. 8. 


degrees, and is provided with a small worm and wheel 
actuated by the upper Fig. 9. 
The worm can be disengaged by a small lever, thus per- 
mitting the table to be revolved by hand. A vernier 


erank-handle shown in 


permits readings to be made to minutes of are. 





LABORATORY AND APPARATUS USED TO STUDY DIE STEELS 


The microscope is provided with several eye-pieces that 
permit of a range of magnification from 16 diameters to 
1,800 diameters. A micrometer eye-piece having a disk 
with 100 divisions is also part of the equipment. One 
revolution of this disk gives an actual displacement of 
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0.003 in. The accuracy and ease of both setting and 
measuring with this microscope may be judged from these 
adjustments. 

Turning back to Fig. 9, at the extreme right is an 
arc lamp to illuminate the specimen; behind this and 
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picion that a lot of commercial taps are too brittle. T 


machine is also used on steel specimens, usually round 
or squares 14 in. in diameter or smaller. 
The shop and laboratory equipment that has just bee 


described has been of assistance in working out some o 





























AND 
DIE STEELS 


FIG. 9. MICROSCOPE, LAMPS, CAMERA 
MICROSCOPE BASE USED IN STUDYING 





SPECIAL 


CAMERA ARRANGED FOR TAKING A MICRO- 
PHOTOGRAPH OF DIE-STEEL SPECIMEN 


FIG. 10 





























MICROSCOPE AND CAMERA’ ARRANGED TO TAKE 
FULL-SIZE PHOTOGRAPHS 


FIG. 11. 


a little toward the left is a 
the specimen; next toward the left is an illuminating 


reading glass for setting 


stand carrying an iris diaphragm to regulate the light of 
the are lamp, and next to that at the left is a bull’s-eye 
lens. The small stand directly at the right of the micro- 
scope is an incandescent lamp used for setting. 

Figs. 10 and 11 show this same equipment somewhat 
differently arranged. In Fig. 10 the microscope is shown 
focused on a spot on the die, and in position above it is 
the camera ready to take a microphotograph. The largest 
size of plate that can be used in this camera is a 5x?-in. 
Fig. 11 shows the microscope swung to one side and the 
camera in position to take a full-size photograph. 

Another part of the laboratory equipment is shown 
in Fig, 12. 
of steel specimens and was made from a cement-testing 


This is a machine to study the brittleness 


machine. A tap is shown in position for cross-breaking. 


This test is occasionally employed where there is a sus- 


BRITTLENESS—MADE 


MACHINE 


TESTING 
TESTING 


MACHINE FOR 
FROM CEMENT 


FIG. 12 


the principles of die design and die-steel treatment that 


uniformly successful dies are to be 


le will vive these prin iples and 


must be observed if 
My next arti 


show how they are applied in practice, 


produced. 


Example of Concentrated Thought \ superannuated 


master car builder, who was recuperating in our office one da 

remarked “Theories are very good in their place, but they 
do not teach a person how to drive a nail Nothing but 
practice will do that, and even practice without the proper 
thought will fail to accomplish it You must have both com 
bined. When you drive a nail into a board, what do you do? Do 
you trust to luck that the swinging hammer above you 
head shall come down on the right spot? Do you con 
centrate your thoughts on the hammer circling in the air” 
No. You concentrate your thoughts and eyes square on 
the head of the nail you want to hit, and no matter whers 
your hammer is or what course it describes in the air, if 
your intense thought is on the spot where the blow should 
fall, then there it will fall If your thoughts wabble and ars 


the nail or drive it sidewise.’ 


Engineering.” 


uncertain, you will miss 


“Railway and Locomotive 
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From a Small-Shop Notebook 


By Joun H. VAN DEVENTER 
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For Heating SMALL Parts THESE SimpLe Tricks Are Userun 
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Circular Cutter for Making 
Annular Grooves 


By Witu1Am A. Hawes 


Face or end forming cutters that can be reground with- 
eut altering their shape, working in conjunction with or 
taking the place of circular forming tools of the standard 
type, can be used to advantage on any screw-machine or 
thucking-lathe jobs. In a variety of drill-press operations 
also this style of cutter can be utilized, the first cost being 
little more than that of the familiar flat cutter keyed 
into a slot through a bar, and the length of service far 
greater. 

In cases where something more than a plain countersink 
or counterbore is to follow a drill, as in making oil grooves 
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Fig.5 Lathe Tool for Grooving Cutter 


THE SERRATED CUTTER AND THE TOOL FOR 
SERRATING IT 


in thrust bearings or packing rings in a flange or the like, 
the merits of a forming tool that can be restored to shape 
by grinding the cutting face are obvious. For taking 
heavy cuts or for machining pieces not having the con- 
venient center hole or stem from which to “pilot” the 
cutter, the idea suggested could be carried out in cutters 
with two or more cutting faces. 

The tool illustrated in Fig. 1 is for cutting the 12 
circular grooves in the face of a fuse body, an aluminum 
casting with a projecting stem 0.950 in. in diameter in 
the center, formed at its base to an angle of 45 deg. 

The bushing in the cutter runs over this stem with 
0.001-in. clearance, keeping the tool and work concentric 
and determining the depth of the grooves turned. The 
setscrew through the cutter bearing on the bottom of the 
slot in the bushing prevents the bushing from revolving 
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or working forward. The thrust is taken by the threaded 
sleeve, screwed into the cutter and bearing on the back 
of the bushing, which is of course adjustable. 

The plain lathe work being finished, the 5g-in. 20-deg. 
gash A, Fig. 2, was cut and the spiral roughed out on the 
miller. The spiral was then turned to the correct pitch 
and square to its axis. To cut the 12 circular grooves in 
the cutting face singly, correct in location and depth 
would have been a tedious job, and the need of a gang 
tool for this operation was apparent. 
taps in stock, 0.197 in. in diameter, 24 threads per inch, 
suggested the idea of using a tap as a lathe tool. The 
taps on hand, however, had one less thread to the inch 
than the required spacing. Moreover, the tap set on the 
center line would “clear” on one side of the teeth and drag 
on the other. It was found necessary, therefore, in order 
to equalize the cutting clearance, to incline the tap; a little 
further calculation revealed the fact that thus setting the 
tool at an angle to the center line of the work also cor- 
rected the pitch, or spacing, of the grooves. 

A holder, Fig. 3, fitting the lathe tool post was made, 
and the operation of grooving the face of the cutters was 
satisfactorily completed. Inspection before hardening 
revealed an error of not more than 0.003 in. over all in 
spacing, which was considered insignificant. 


Some special screw 
J 
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Friction Tapping Chuck 


sy WitiiAmM J. JOHNSON 


I present herewith a drawing of a friction tap driver 
that I designed and have had in use for eight months in 
the railroad shop where I work. During that time this 
chuck has never failed nor broken a tap. The reference 
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AND DETAILS 


ASSEMBLY 


FRICTION TAP-CHUCK 
letters are to establish the positions and shapes of th 
components. 

It will be observed that the number of parts has been 
kept to a minimum and this has resulted in a simple tool 
of unusual effectiveness. 














October 26, 1916 AMERICAN 


MACHINIST 


~ 
—s 
~ 


Psychology of the Shop-- 
The Obvious 


By C. 





~A discussion of ability—particularly 
Advantages of following the 


design ing. 


SYNOPSIS 
executive ability. 
obvious in all things, 
Examples of complicated and obvious constructions 
in machines and devices. 


including 





Notwithstanding the enormous demand for foremen 
and superintendents at the present time, the visible 
supply is as large as ever and the actual supply as small 
as ever. Almost every works manager at the present 
time is asking himself, “Where can I secure good foremen ; 
if I can’t hire them how can I make them? What type 
of man shall I use—tool maker or production man—a 
man of mechanical or of managing ability?” So he picks 
the best man of each type and gives him a position of 
authority, only in the majority of cases to find that none 
makes good. Then, notwithstanding that his policy and 
intention may be to give preference to men in his own 
employ, he finds himself unable to follow this purpose 
out in practice, and again he resorts to advertising. 

This has been our repeated experience, which I am 
told is similar to that of others. After we have obtained 
the new man by advertising, have come to the conclusion 
that he has absorbed all the training he is capable of 
without rebelling, and our patience has almost come to 
an end, we sit down and analyze the reason for his 
In almost every case we find it is not in the 





failure. 
large things that he has been lacking, but in the small 
things—he was unable to see the next obvious step. We 
have found many men to whom we could successfully 
intrust the initial steps of important matters and provided 
they were checked up on details and at the finish, the 
results were satisfactory. But they showed a marked 
lack of ability in these two essentials. 

Psychologists tell us that certain individuals have what 
they term “general ability,” a form that cannot be gaged 
or tested by the psychological tests so far devised, even 
though when separately used these tests may be able to 
demonstrate a man’s ability in the supposed component 
parts of general ability. Defining executive ability is 
like trying to define some natural phenomenon. In the 
long run it is immaterial what its cause, but we know 
that its effect is to do things. It that all the 
lesser abilities are included in executive ability, or it 
may be that the sum of these abilities makes executive 
Personally I am inclined to 


may be 


ability—we do not know. 
the former belief. 
THe Two Types or ABILITY 

There are two types of ability—that acquired by ex- 
perience, and native ability. These two may be found 
separately or combined, and many a man who has classed 
high in the initial stages of his employment because of 
his experience and observation elsewhere, has deteriorated 
rapidly when his box of tricks was empty. Our method 
of quickly arriving at maximum results with a new man 


*General superintendent, Wagner Electric Manufacturing 


Co. 


Lorp* 


is to leave him to his own devices until he either betrays 
his limitations or proves his ability, and then add _ re- 
sponsibilities as far as his limitations will allow. Not 
by the large things is he judged, but by the small. 

No matter what else a 
executive three 
these three is imagination. 


possess, to be a 
must The 
The other two 


man may 


successful things he have. 
vreatest of 
are analysis and a recognition of the obvious, which 
really means the ability to see the succeeding steps in 


the required process, whether it be familiar or strange. 
The distance ahead he can see these steps is the gage 
of his ability. 
the obvious elements in any problem or situation. 

Why is it that apparently civilized man, of all crea- 
tion, does not do the obvious thing naturally? An 


Analysis is merely the ability to resolve 


animal always does the obvious thing and therefore in 
its way is much more efficient than man—this, whether 
it is a case of feeding, natural selection, hygiene, self- 
And mainly 
many 


protection, or in almost any other respect. 
for this their natural 
animals that should not be are yet in fact the masters of 


reason, in environment 


men. ‘The savage also, considering his tools, is more 
efficient than civilized man, and it has been a matter of 
consideration with me whether when we became a reason- 
ing animal we did not lose our efficiency, and whether 
the higher we ascend in the scale of civilization we are 
not penalized by a corresponding lack of personal efli- 
ciency—speaking of course, as a whole and not as 
individuals. 

The answer to this efficiency in the savage probably 
is that his needs and desires are elementary, and there- 
fore the method of satisfying them is obvious. Ours 


and methods to 


are complicated require complicated 
fulfill them. 

Some time ago, during a discussion on personal effi- 
I propounded the query as to whether any of 
offhand single thing that 


individual did 


clen V. 
those could hame a 
the ordinary right 


either in relation to his own welfare or 


present 
without training 

in his relations 
this question is 


to his fellowmen. So far as I can see, 


unanswerable. In my estimation, the reason why it is 
possible to so indict a people in the twentieth century is 
because the vast majority fail to recognize, or to do, 


the obvious thing. 


WomAN’s APPRECIATION OF THE OBpvious 


In my original statement I should possibly have ex- 
A woman is popularly 
supposed to be blessed with intuition. It is not intuition, 
them would different than 
they have. But what really happens is that a woman 
usually goes from cause to effect without any interme- 


cepted woman to some extent. 


or most of have husbands 


diate reasoning—that is, her mind follows the path of 
least resistance. In other words she sees the obvious, 
and very often the results are remarkable to those of 


The fact that they 
are given credit for possessing some form of second sight 
illustrates the rarity of this trait in man. 


us who are unable to see as clearly. 
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It is our habit to call the Orientals an inscrutable 
race and credit them with almost superhuman attributes ; 
but there is nothing in their history, philosophy or 
method of living to warrant such a belief. They them- 
selves were not aware that they were inscrutable until 
we told them so. The real reason why they are baffling 
to us is because of their This directness 
to our mind sometimes appears as indirectness, because 


directness. 


instead of making up a complicated story to substantiate 
certain statements, they tell a direct lie—or as Li Hung 
Chang once said, “Their thoughts are more definite than 
their words.” The average Oriental’s method of thought 
is similar to the average woman’s method of thought, 
and in both cases we are baffled by the obvious. Their 
religious practices are also obvious and simple, and their 
religion is superior to ours in that it teaches no fear of 
death. The penalty of an obvious philosophy like theirs, 
if carried to extremes, is fatalism; and _ philosophy, 
more than anything else, is so carried, 

Those who have been able to see the reasonably obvious 
have been persecuted or derided, according to the age in 
which they have lived, from the time of Galileo to that 
of Taylor. After centuries of medical practice, we are 
at the present time commencing to follow the obvious 
course in the mending of and limbs—using 
splices, clamps and screws as we would for a mechanical 
break—and the net result is the absence of hideous de- 
formities that used to follow complicated operations, with 
The time for an operation for 


breaks 


a lessening of fatalities. 
appendicitis has been reduced from nearly four hours to 
twenty minutes. 

People are superstitious because they cannot see the 
obvious or analyze supposed supernatural manifestations. 
Practically all puzzles are predicated on a simple, obvious 
solution that escapes the would-be solver. This, of course, 
is not applicable to those puzzles that are a matter of 
skill, such as the “Fifteen” puzzle, or “Pigs in Clover.” 
Comical parts on the stage are mostly all based on doing 
This is also applicable to a certain 
Detective stories are 


the obvious thing. 
class of joke and humorous story. 
largely based upon the reader’s inability to identify the 
obvious. I believe it was Gaboriau, the originator of 
detective stories, who said that “the best place to hide 
a thing is in plain sight.” 
WONDERFULNESS OF THE OBVIOUS 

The fact that a thing is obvious has in times past 
been considered wonderful—as witness the old sayings of 
“diamond cut diamond,” “similia similibus curantur” 
and similar sayings. These two would tend to show that 
it was considered notable that like cured like, or that it 
was the obvious thing to do. Others like “the mill never 
grinds with the water that has passed” and _ similar 
proverbs demonstrate that it was, and is, customary to 
make note of the obvious. There are no proverbs that I 
can recall at the present time that relate to complicated 
They are really a record of the obvious. 


« 


matters. 
In engineering it has been found beneficial ofttimes 
to have an engineer design apparatus he is totally un- 
acquainted with, because one familiar with it could not 
follow the obvious track without invariably producing a 
complicated design, based on former traditions. The old 
formula of “it can’t be done” is based entirely on follow- 
ing the complicated and not the simplified route. 
Probably the most glaring instance we have of our 
inability to do the obvious in industrial life is illustrated 
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by our constant change of drawings, the inability to do 
a thing right the first time. Our excuse generally is 
that we have insufficient time for consideration, but what 
we really mean is that it takes us too long to see the 
obvious. 

Assuming the foregoing statements to be generally 
true, it follows that the complicated is attractive to most 
men; and the present design in machine tools shows this 
tendency, the supplier, of course, catering to the tastes 
of the buyer. The complicated features are pointed out 
to us as necessities, and the simple ones as something 
out of the ordinary. This is strikingly shown in two 
machines of different makes used for the same purpose. 
The advertising claims of one emphasize the number 
and variety of operations that may be done. The claims 
of the other emphasize its simplicity and accuracy. We 
have thus an example of the two methods, the complicated 
and the obvious. 

Tus ComMPLIcATED AXD Opvious IN MACHINE TOOLS 

Before going farther, I wish to say that I have no 
desire to pass upon the final results achieved. There 
are upholders of both types of machines, and I hold a 
brief for neither. I merely use it as an illustration of 
what I have in mind. 

One machine was built around a certain operation. 
This necessitated for other operations tools that were 
not standard. This in its early stages led to considerable 
complication and delay and was by some considered a 
fatal weakness in the machine, in spite of its excellent 
performance. In the other machine this operation is 
done by an obvious simple method, and many have used 
this machine because of its simplicity, contending that 
a simple machine in the end was the best and that a 
machine was not better because it was complicated enough 
to do a multiplicity of operations. 

It has also for some time been the tendency on lathes 
to go to the extremes of complication and to furnish a 
multiplicity of feeds (in some cases as many as 64), 
and the advertisements sent out by the lathe manufac- 
turers have emphasized the number of feeds that could 
be procured. In my estimation the average buyer was 
paying more than he should in order that the machine 
might satisfy the wants of possibly 10 per cent. of 
the purchasers. These have not appealed to us, and the 
result has been a search for a more simple machine, 
the use of which is obvious. Mechanics, or time setters, 
capable of intelligently choosing feeds and speeds or using 
the attachments furnished with most millers, are not 
plentiful, nor are so many feeds and attachments neces- 
sary. I was much amused on visiting the factory of one 
of the advocates of this multiple-feed proposition to 
find that all the holes in the feedbox were plugged except 
three. This is also our practice, using only three feeds— 
these three, however, varying on different machines for 
different material. 

For nearly a century we have all been marking a gear 
tooth, then counting the teeth, and then recounting them, 
and then forgetting whether we included the marked 
tooth twice or not at all. Then someone suggested mark- 
ing the space and counting the teeth, which at least 
doubles our chance of being correct. The comments on it 
in the columns of the American Machinist give further 
proof of the interest the obvious method excites. 

For a century we have either been losing parts because 
cotter pins dropped out, or we have sworn because we 
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could not spread it after it was in place; but the idea 
of a self-opening one struck no one until recently, and 
it is not only more efficient but easier to manufacture. 

Another example of doing the obvious is in the tying 
of knots. Every knot used on a ship is made the easiest 
and most obvious way for the purpose for which it is 
intended, and yet no land-lubber can tie a simple knot, 
but always uses a much more complicated one. 

As in all cases, the rule of the obvious has its excep- 
tions—if extremes that meet can be termed exceptions. 
For instance, it took many years for a wheelwright to 
learn that the obvious way to prevent a wheel from 
dishing was to make it dished. It also took many years to 
find out that the best way to keep fence wire straight is 
to kink it. 

The evolution of most inventions has been from 
complication to simplicity. This same tendency is apparent 
in the laws, in mechanics and elsewhere. It seems to 
be the simple things of life that escape us, and when we 
discover them we usually say, “How simple, why did I 
not think of that before ?” 

& 
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Even broad-minded, learned men are not exempt from 
this trait. I was very much amused in reading Munster- 
berg’s articles on psychological tests to note that his 
apparatus for a given test was. in the beginning very 
complex, and how it was gradually simplified and made 
practical. The first form to my mind showed the natural 
bent of his mind, the final result was that of analysis 
and training. 

The whole structure of scientific management rests 
upon analysis and a recognition of the obvious, and while 
it has been carried to excess in many cases and has 
different schools of application, it stands a monument to 
the man who could see the obvious. On the other hand, 
doing the obvious thing does not always mean doing 
that which seems the easiest at the moment. That is 
expediency, and doing the obvious without relation to the 
future. Doing it once, in time of trouble, may do; but 
doing it often is like repeatedly taking money from the 
cash drawer with the idea that you will make it right 
some time. Expediency is counterfeit ability and must 
be practiced with extreme care. 
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Heavy Work in an Hawaiian Shop 


SpecraAL CORRESPONDENCE 





SY NOPSIS—Operations on large parts of sugar- 
mill machinery, including irrigation pumps, hous- 
ing caps, boxes and a long column. 





In a previous article on the plant and methods of the 
Honolulu Iron Works Co., Honolulu, Hawaii, illustra- 
tions have been presented of heavy sugar-mill equipment 
constructed by this concern. Those views in most cases 
illustrated the machinery in process of erection or fully 
installed. It is the purpose in the present article to 
show some of the big individual parts as actually handled 
and some of the important machinery for different 
operations. 

A Bie FLYWHEEL 


The illustration (Fig. 1) shows a large flywheel of 
typical design and proportions, built by this company for 
Hawaiian sugar plantations. This wheel is shown rest- 
ing upon floor blocks and supported in an upright posi- 
tion by a chain slung from the overhead crane serving 
the main bay of the shop. As the wheel stands upright 
the top of its rim is on a level with the craneways and 
almost in contact with the bottom of the crane itself. 

The wheel is made in halves with four arms to each 
section. The halves are secured together by four studs 
through the hub with nuts on each end and with heavy 
sidekeys or links in the ‘faces of the rim. 

The wheel measures 18 ft. in diameter and weighs 
55,000 Ib. Such flywheels are to be seen in plantation 
mills about the Islands, on big Corliss engines used for 
driving heavy sets of cane-crushing rolls. 

Another important piece of work of an interesting 
nature, because of its size and the character of opera- 
tions required upon it, is illustrated by Figs. 2 and 3. 
These show a single-chamber water end for a sugar plan- 
tation irrigation pump having a capacity of twelve million 
gallons of water per day. This big casting is shown 


in place on the table of a vertical boring and turning 
mill, the cross-rail of which has been lifted to a point 
where it is supported by struts and jack screws placed 
at either side, as clearly shown in the photograph. 

The casting is secured to the table of the mill by 
chuck jaws at the base, by numerous straps around the 
lower flange and by long straps entering the opening at the 
front and back. At the extreme height to which the eross- 
rail and tool heads have been adjusted a special platform 
for the operator is made necessary, this being erected at 
the right-hand side of the mill, where the workman can 
conveniently manipulate the crank handles and hand- 
wheels. 

In Fig. 3, two of these chambers mounted on their base 
are shown on a Niles 18-ft. horizontal boring mill, for 
horing out the lower openings at one setting, facing the 
flanges and taking other cuts of similar nature. When 
in position on the floor-plate of this machine the tops 
of the castings are fully 18 ft. above the base, and the 
boring and other operations necessary require a high 
degree of skill upon the part of the machinist in charge 
of the work. 

These big pumping units constitute an important part 
of the mechanical equipment of sugar plantations, where 
a great amount of irrigation is often essential for the 
satisfactory growth of sugar cane. In some cases nearly 
a hundred million gallons of water are pumped every 
day to the ditches, which irrigate 8, 10 or possibly 12 
thousand acres of growing cane. One plantation alone 
has something like $850,000 invested in irrigation 
equipment. 

The housings for sugar-cane crushing mills are heavy 
castings. The parts that carry the boxes for the rolls 
are planed or slotted out at front, back and top to re- 
ceive the boxes, which are planed to suit their seats. 
The open ends of these housings are adapted to receive 
big, heavily designed caps, which are secured in place 
by through bolts of large diameter. These caps, placed 
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in a long row on the platen of the planer, are planed 
number at a time. 

t shows a group of work of this kind on the platen 
from 


up a 


Fig. 
of a Bement 10-ft. planer. 
the rear of the planer housings and shows the method 
of locating the caps in a row and clamping them down 


This view was taken 











FIG. 1. 


A LARGE FLYWHEEL USED ON 
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by straps at the end and by shorter straps between each 
pair of caps. 

Fig. 5 illustrates a pair of roll boxes in a fixture on 
the big horizontal boring machine. Here there are two 
large parallels of cored section on the bedplate of the 
machine to bring the fixture to a convenient height for 
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SINGLE-CHAMBER WATER END OF 
IRRIGATION PUMP 


FIG, 2. 


FIG. 3. 





HORIZONTAL BORING OPERATION ON 
IRRIGATION PUMP 
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the operations. The holding fixture consists of a ribbed 


casting planed out in the form of a yoke of the same 
dimensions as the housings which will later receive these 
boxes, and in this fixture the two halves of the box are 
secured in the same relative position in which they will 
afterward be placed in the housings of the sugar mill. 
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from the body of the column, are faced off by operating 
the cross-slide in the same manner as a perfectly flat 
surface would be finished. The top of the column has 
a round flange, which is gripped in the four chuck jaws 
to secure the work and positively drive it while the 
lower end is mounted on a big pipe center, as shown. 











PLANING A STRING OF SUGAR-CANE FIG. 5. 


CRUSHING-MILL HOUSING CAPS 


FIG, 4. 





FIG. 6 A COLUMN-FACING OPERATION 


It will be noticed that the tops of the fixture are tied 
together by through bolts. The two halves of the box 
being bored are separated about 1 in. by two parallels 
so that when they are erected in the frame of the erush- 
ing mill they will be adapted to receive a pair of shims, 
which may be reduced as required to take up wear be- 
tween the roll journals and their bearings. 

Fig. 6 illustrates a characteristic job on a long lathe— 
the facing of the ends of a long column. This column 
has a foot in the form of a cross with one arm removed. 
The three projecting arms, which are strongly ribbed 





BORING 





ROLL-BEARING AID OF AN 


UNUSUAL FORM 


BOXES WITH 
OF FIXTURE 


THE 


A number of sizes of spur gears are 
made, the teeth of 
chined on the table of a big slotter. 


which are ma- 
These gears are in various diameters 
from, say 2 ft. to 12 ft. or 
constitute the driving train for various 
The rears 


more and 


sets of cane-crushing rolls. 
are of very coarse pit h and usually of 
broad face. The vertical slotter in this 
shop is often found to be the only ma- 
chine on which certain work can be sat- 
isfactorily handled, just as is the case 
with many of the big jobs in railroad re- 
pair shops. Frequently the shape of the 
casting or its that the 
planer, no matter how large it may be, 
will not carry between the uprights, and 
when the limitation as to planing opera- 
tions is not due to the capacity be- 


bulk is such 


tween housings, there are frequently 
the location 
of the surface to be 


admit of using a planer tool thereon, 


occasions where form or 


finished does not 


In sugar-mill machinery practice the slotter is a tool of 
marked utility and of many possible applications. 


% 

If 100 lb. of ordinary brass 
re-weighed, it 
material would 
and volatiliza- 


Oxidization and Volatilization 
carefully melted, then and 
that than 98 Ib. of 


loss is occasioned by 


were to be cooled 


unlikely more 
remain. The oxidization 
tion. The total loss in handling, including the melting, ranges 
from 3 to 7 per cent., varying with the nature of the alloy, 
the class of work and the shop practice. The cause for the 
melting will be found in the difference in tem- 


fusing 
peratures of the various constituents of the alloy. The melt- 
1,083 that 232 


would be 


loss 


point of copper is deg. C., while of tin is 232 


“Railway Mechanical Engineer.” 


ing 


deg. C 
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Jigs Used in Manufacturing 
Anitting Machines 


By Ropert 





SYNOPSIS—In this article are shown jigs used 
in machining parts of textile machinery. The 
lool used on the cam gear is fitted with an index- 
ing device to obtain the correct locations for the 
drill. The small jig for the stop-lever casting is 
made with a cam lever that not only holds the 
part to be drilled, but locates it with one motion. 
The tools are giving good satisfaction in service 
and, as may be seen by referring to the time given, 
are producing parts on an economical basis. 





The Jenckes Knitting Machine Co., Pawtucket, R. L., 
manufactures a variety of machines for hosiery making. 
This article deals with jigs used in machining some of 
the parts of these machines. The tools are of modern 
design and employ many features of interest. In their 
design the desire has been to facilitate manufacture by 





FIG8 
IN MACHINING 


JIGS USED 


2-A 
1. 
center 


2 AND 

Operation—Drilling cam gear, Fig 
on a pin, being located in the large 
been previously machined. It is then turned around on the 
pin to a stop pin for location The cover, being fastened 
down, holds the casting in place. Positions for. the drill-guide 
bushings are provided with the index pin shown at the lower 
part of the tool. 


FIGS 
The casting is placed 
hole, which has 


Holes Machined—One D-drill, one No. 31 and four holes 
drilled for 12-24 threads. 
FIGS. 4 AND 4-A 
Operation—Drilling ratchet-pawl lever, Fig. 3. The cast- 


ing is placed on a pin fitting into a previously bored hole and 
swung around against a stop. An open’ washer and nut hold 


the part in position. 


Holes Machined—One %-in., one No. 19 and one 4,-in 
drilled. 
FIGS. 6 AND 6-A 
Operation—Drilling stop-lever cushion, Fig. 5. The round 
steel pin is placed in the jig, resting in two V-blocks. The 


KNITTING-MACHINE 


MAWSON 


employing thumb-screws and other quick fastening de- 
vices, so that the minimum amount of time is required 
to put in the part and remove it from the jig. 

An indexing jig of interest is shown in Fig. 2. It is 
of simple construction and the design is such as to fur- 
nish a rugged mechanism to withstand plenty of the un- 
intentional abuse which such a jig receives in the ordinary 
shop. 

The use of the open washer, shown in Fig. 4, is of 
decided advantage where quick changing of the work is 
a necessary feature. A half turn of the nut permits this 
split washer to be slipped off of the bolt and the work to 
be readily removed. 

A latch cam for the purpose of securing work in a jig 
is illustrated in Fig. 6. It will be noted that this con- 
struction furnishes plenty of leverage and a delicate means 
of adjustment and may be applied with considerableadvan- 
tage to a number of pieces of work similar to those given. 





FIG.10 
PARTS, WITH WORK SHOWN IN POSITION 


latch-cam being fastened down, holds the piece in 
position. 
Holes Machined—One 


each side of the jig and one 


cover, 


%g-in. drilled to a stop for depth from 
}}-in. drilled. The latter hole 


partly cuts the pin in two. The pin is then removed and 
sawn apart, making two elements. 
FIGS. 8 AND 8-A 
Operation—Drilling splicing-thread eye slide, Fig. 7. The 


blanked part is placed in the jig, being located against stop 
pins. The cover, fastened down with the thumb-screw, holds 
the part in position. 

Holes Machined—One drilled 
47 drilled and two %-in. drilled 

FIGS. 10 AND 10-A 

Operation—Drilling rack-pinion shaft, Fig. 9. The shaft, 
which has been cut to length, is slid in the jig against a stop 
Two clamps operated by wing-nuts hold the part in 


hole for 10-24 threads, three 


No. 


screw. 

position. 
Holes 

hole drilled 


Machined—One No. 30 drilled ,, in. deep and one 


\% in. deep to suit 6-32 threads. 
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Two Unusual Jig and Fixture 
Bushings 


By W. Burr BENNETT 


The accompanying sketches illustrate two unusual but 
very practical bushings for jig and fixture work. In 
Fig. 1 is shown a lock for slip bushings. It is quite 
an improvement over the ordinary makeshifts and is com- 


posed of a minimum number of elements. The slip 
bushing C is retained in the usual liner bushing A. 


In 
the head of the slip bushing is milled a notch with one 
side straight and the other at 30 deg. with the axis. 














BUSHINGS 


TWO UNUSUAL JIG 


A pack-hardened stud B is threaded into the body of the 
jig at an angle of 30 deg., thus registering with the 
notch in the slip bushing. This stud not only keeps 
the bushing from rotating in the direction of the arrow, 
but because of its angle keeps it from creeping upward. 

In Fig. 2 is shown a bushing that, while seldom used, 
is often very handy. This bushing G, which is in reality 
a screw bushing, is provided with a swivel cup H and 
is free to float through a considerable area, so as to align 
with a boss on the work. The requirements are that the 
hole shall be concentric with the boss and not at a fixed 
distance from any other hole. The spring EF serves to 
retain the lower plate 7 and the upper plate D against 
the body of the jig and also to furnish enough initial 


jig 


a 
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friction pressure so that the lower plate Z will not rotate 
when the bushing @ is screwed down on the work. The 
washer F is used to keep the spring from cramping. 


“ 


To Facilitate Crane Operation 


and Imsure Safety 
By W. A. LArILer 

In our erecting shop a great deal of material is moved 
from one place to another by means of a 25-ton crane, 
operated from an overhead box. The operator complained 
a number of times that accidents nearly happened because 
he could not distinctly see the exact position of the crane 
hook and the slings and links that were placed on it. 
This was due to the distance and the angle at which he 
observed the work, together with the fact that the shop 
floor and the material thereon were about the same color 
as the hook itself. 

To overcome this difficulty we mixed up a very thin 
grade of white paint, which was turned over to the oper- 
ator so that, whenever necessary, he could paint the hook 
white. The white hook stands out in strong contrast 
against the dark background, and the operator reports 
a vast improvement over the old conditions. 

® 
Causes of Machinery Accidents 


in California 

By L. R. W. ALLIson 
During a twelve-months period in California 5,421 
accidents were occasioned by classes of machinery tabu- 
lated herewith, out of a total of 62,211 accidents oc- 
curring through all causes in various branches of industry. 
The State Industrial Accident Commission has made an 
accurate and thorough study of the specific causes of the 
machinery accidents in an effort to devise additional rules 
and protective measures, where possible, to reduce this 
total of mishaps. The results of this research, sum- 

marized here, are of particular interest: 





Total 
Cause of Accident Number 
Air hammers and riveters and all compressed-air 
Cee Be DOMNOEE. « o 4 ccc cae cas 460 4b ke eeebeae e064 77 
Backfires of motors and engines when cranking or 
eT a a rrr ee eet ee ee 623 
Belts, power transmitting, main and secondary....... 373 
Cr Se 26 oe nese eso nadee ne staal eb Oe eee e 59 
Drills, dies, punches, metal stamps and presses....... 326 
Dynamos, gas or internal-combustion engines, motors 
Oe VS QO, « cca chhs tke unasses Deweekaseaeeene 334 
Elevators, platform, including skips and buckets.... 239 
BULOCEPIC TAMM, MOTORS, GOBic ccc ccvcccseccccsecceseecces 24 
i, SI + a ccartna.s <a San ee Pie he hee ee oak ae 152 
Feed rolls of all classes, including mangles and body 
SPORTS Bh TAMTOOR. 0c 6c bscdewt eres cccestescewes 138 
eee eS OP er or ee eee ee eee ee 287 
Hoisting apparatus other than platform elevators.... 465 
Joiners, edgers, slicers, stayers, planers, sanders, 
es ee a ee ee are 172 
Pile drivers, rope drivers and bulldozers............. 9 
en ee GE. WI oct cues Teevs 6s owhenanelwess 481 
POD .0ccak obs eee awecs aceon ncedeost eee aneeetrs 37 
ere and CORI. 6 Fiske tas een aes + we bab esene wee 123 
Shears, cutters, grinders for foodstuffs............... 95 
Shears, cutters, grinders for metal, paper, textiles, etc. 106 
Miscellaneous: 
ns Ce SOON... .sccevanescvabs bens deaane 309 
ee ee Ee Ba SF 25 
Pn. sods cseam.c40 ee amare oo Paes aceon cele s 6 eee 7 
Printing and manufacturing paper................. 164 
ey SOUR WIL « s nw cae ete SIR ot Reh ie ao eee are 7 
ID a: sem o: anti Retin iesteonm We'w te hk eb a OD ek wile le ee 108 
ee DS 6 kga- nea « v0 4 db b dent ehwheeneeneuns 247 
Objects thrown by machinery,-as boards from saws, etc. 47 
PN: ck wte (a baad eRe Ee ie AOS Se baw e Oh OEE os 44 
Machinery without mechanical power................ 343 
... SOP r ee ere ree Ter ee errr T eT Po eee 5,421 


Of this number of machinery accidents, 584 brought 
permanent injuries, while in the total volume of accidents 
in all lines of industry 1,292 reported cases resulted 
disastrously. 
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Manufacturing a Top Plate for 
a Typewriter--] 


By Frank A. STANLEY 





SYNOPSIS—The operations involved in machin- 
ing this casting include profiling the top and bot- 
tom and milling the type-quide seat, the cutting 
of 28 slots to receive the type-bar mechanism, the 
index-drilling of holes in the periphery, etc. Tools 
and operations are illustrated in detail. 





One of the most important members of the typewriter 
manufactured by the Noiseless Typewriter Co., Middle- 
town, Conn., is the part known as the top plate, which is 
a gray-iron casting in the form of a fan opened out to a 
little greater angle than 90 deg. and having in its upper 
surface 28 radially disposed slots for receiving the sliding 
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The top plate is shown clearly in Fig. 1, where enough 
dimensions have been retained to an idea the 
general proportions. As there represented, it will be seen 
to be a casting a little less than 12 in. across the maximum 
this being 


vive of 


width and having a maximum depth of 7 in., 
the radius to which the are forming the outside of the 
casting is formed. The front end of the top plate is faced 
at an angle of 108 deg., and the extreme point is cut back 
to a depth of 0.029 in., leaving a flat surface 0.08 in. wide. 
This is to receive the type guide, described in previous 
articles, which is designed to receive the type body and 
retain it absolutely in alignment at the point of printing. 

The type bars as they slide to and fro are guided side- 
wise in accurately formed notches in a circular comb, 
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FIG. 1. TOP PLATE 
type bars. This plate is attached to the top of the main 
frame of the typewriter and has on its under surface 
an accurately machined slot or guide that receives the 
slide or tongue on what is known as the center tie, which 
in turn carries the typewriter carriage. 

This center tie, with its carriage, is adjusted toward 
and away from the front of the machine by the indicator 
at the front, to allow any given thickness of paper to be 
written upon or for any number of sheets, as in manifold- 
ing. The top plate thus not only serves as an accurate 
retainer and guide for the 28 type bars with their printing 
characters, but also carries these type bars at all times 
in a definite relationship to the center tie and to the 
printing platen mounted upon the front of the typewriter 


< 
< 


carriage. 
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NOISELESS TYPEWRITER 


these openings being exactly in line with the milled slots 
in the top plate, wherein are mounted the supports for the 
toggle mechanism that operates the type bars. As they 
slide, the type bars rest upon a hardened and ground flat 
plate in the form of a segment, which is attached to the 
surface of the top plate at A, Fig. 1, this hardened plate 
being cut away to leave comparatively narrow bearing 
surfaces quite sufficient to support the bars properly and 
at the same time to allow them to float freely and to keep 
the plate perfectly clean from an accumulation of dust or 
other foreign substance. 

In getting this top-plate casting ready for general 
machining operations the first important process is to 
place it bottom side up on the profiling fixture shown 
2. Here the various bosses and 


under the machine in Fig. 
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the feet upon which it will later rest on the frame of the 
typewriter are surfaced to a definite height, and the 
guiding slot to fit the slide on the center tie already 
referred to is milled out with a cutter, as shown. 

The construction of this profiling fixture incorporates 
interesting features of importance to the tool 
It should be noticed that the 
crosswise guiding slot which assures a definite relationship 


some 
designer and tool maker. 


between the top plate of the typewriter and the center tie 
with its platen carriage is the first important surface 
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bottom of the work, is clamped by a thumb-screw bearing 
upon a shoe plug, the inner end of which is finished at an 
angle to correspond with the sloping notch cut in the 
outer face of the spring plunger. This angle is such that 
it will not tend to cause the plunger to be further lifted 
into contact with the bottom of the work, but nevertheless 
will prevent the plunger from being pressed downward 
under the cut. 

To hold the work down, there are three clamps at the 
top, two of which at the back may be seen at HH, of 











PROFILING THE CROSS-GUIDE SLOT IN 
TYPEWRITER TOP PLATE 


FIG. 2. 


machined in order that this slot may be used in successive 
operations as a locating point from which all other slots 
are cut, all important holes jigged and all other surfaces 
of consequence finished accurately. 

Fig. 3 shows the work in place, bottom side up, just 
as illustrated in Fig. 2, and brings out clearly the method 
of locating and securing the casting in position for the 
profiling cut. When placed in this fixture, the top plate 
to be profiled rests upon three fixed supports at BBB and 
is pushed back against hardened stops CC to locate it 
from the front wall of the casting. Its position sidewise 
or centrally in relation to the longitudinal axis of the 
fixture is determined by the two jaws DD, which are 
operated in unison to act upon opposite sides of the 
casting similarly to vise jaws, by means of the horizontal 
spindle 2, which acts upon the two jaws uniformly and, 
when turned back, permits the compression springs at 
I’'F to throw the jaws open and release the work from 
their grip. 

In addition to the three fixed supports BBB under the 
casting there are four spring plungers at GGGG, which 
are allowed to come up under the side and contact with 
the corners and center of the work, thus supporting the 
latter under all conditions. A detail of of these 
plungers is shown in the section at the right-hand side of 
Fig. 3. As indicated, it that the 
plunger, when elevated by its spring into contact with the 


one 


there will be seen 





SURFACES OF THE 
TYPEWRITER TOP PLATE 


FIG. 4. MILLING THE TOP 


slotted form so as to slide to and fro easily to release the 
casting and be again moved forward over the fresh piece 
of work. These two clamps are mounted upon springs on 
studs, with a rocker washer above and with a thumb-screw 
at the back to elevate the rear ends when the front ends 
are to be forced down upon the top plate to be machined. 
This arrangement is clearly seen in the end elevation. The 
clamp J in front is quite similar in its action. 
CONTROL OF THE PROFILING TOOL 

The profiling cutter, which not only serves to mill off 
the bosses and seats on the casting, but also to cut the 
important guide slot to fit the slide on the center tie 
already referred to, is controlled in its lateral position 
and guided by means of the taper guide pin J fitting in 
the slot A formed by two hardened-steel plates attached 
to the profiler fixture casting. This feature is also clearly 
shown in Fig. 2. The taper guide pin in combination 
with the corresponding taper inner surfaces of the guide 
slot may be adjusted up or down to move the profiler 
fixture bodily to right or left. Thus the exact desired 
position of the important guide slot in the top plate of 
the machine is retained at all times. The depth of the slot 
cut in relation to the tops of the bosses and seats is 
secured, as desired, by means of the notches in the stop 
har on the saddle carrying the profiler head. 

Upon comparing Fig. 3 carefully with the fixture in 
it will be seen that there are a few slight modifi- 


Fig. 2 
g. %, 
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cations in the clamping apparatus. These changes in no 
wise affect the principle of the tool, but have been adopted 
to add to the general convenience of operations. Thus at 
X, Fig. 2, will be seen a bent handle in place of the 
original thumb-screw to elevate the rear end of the two 
back clamping straps, thus bringing the forward end down 
upon the work. These small handles carry upon their 
axes where they pass through the casting a small eccentric 
portion that acts to lift the clamp at the rear, as explained. 
Projecting as they do at either side of the main casting, 
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For this purpose two peripheral milling cutters are 
used, as in Fig. 4, the work being passed directly under 
them as if it were a rectilinear job instead of in the 
form of an are. The surface at L, Fig. 1, is known as the 
type-bar seat, while the surface at M is finished prelim- 
inary to the cutting of the 28 slots in which is mounted 
the mechanism for operating the type bars themselves. A 
few details of the fixture itself may be of interest. 

It has already been pointed out that the cross-slot in 
the bottom of the fan-shaped top-plate casting machined 
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FIG. 3. DETAILS OF 
they are more easily reached than the vertical thumb- 
screws originally used, and to just that degree are more 
readily operated to facilitate the removal and replacing 
of work. Similarly, there is a slight change in the clamp 
at the front of the casting, whereby greater facility of 
operation is secured with corresponding advantage in 
the matter of saving time and bother in taking work 
out or putting fresh castings in to be profiled. 
A MILLING OPERATION 

Following the profiling operation in Fig. 2, the top 
plate is turned over. While held on the fixture shown in 
Fig. 4, the two are-shaped surfaces at L and M, Fig. 1, 
are machined smoothly, to the right height from the base 
of the casting and to an accurate difference in height in 
relation to each other. 





PROFILE FIXTURE USED ON 


TYPEWRITER TOP PLATE 


out in the protiling process to form the guide to fit the 
slide on the center tie is later used in all important 
fixtures as a locating medium for the work. Referring to 
Fig. 4, it will be seen that the top plate to be machined 
is here put in place in the fixture with the pointed end 
toward the operator, the work being right side up and 
resting upon the bosses and seats machined in the profiling 
operation in Fig. 2. At each side of the casting there is 
a short clamp hook to project over the edge of the work 
and having at its rear end an eccentric lever like the 
ones already described, consisting of a bent rod with a 
small eccentric portion on the body thereof. When this 
is turned up quarter way at the rear end of each strap, 
it lifts the rear end of that member and consequently 
draws down the hooked forward end upon the piece of 
work to be secured. 
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The retaining screws that pass through slots in the 
clamping strap have spherical surfaces under their heads, 
bearing against similar surfaces in the slotted openings 
of the strap, so that the latter are free to rock up and 
down without cramping at either side of the large screw 
head. Suitable spring plungers are incorporated in the 
fixture immediately under the portion of the work where 
the cuts are to be taken, and the handle for releasing 
these plungers and allowing them to spring up into place 
and then clamping them are clearly shown at the front 
of the fixture. 

Considering now the cutters themselves, it is obvious 
that it is an easy matter to retain the right distance 
between the two machined surfaces on this casting, as 
established by the cutter diameters, by simply grinding 
these two cutters as a unit on a common arbor, so that 
whenever one cutter is sharpened the other is reduced 
correspondingly. In this sense they may be treated as a 
single-form cutter of two different body diameters. 

Fig. 4 illustrates further the general arrangement back 
of the fixture, so far as stops are concerned, by which the 
top-plate casting to be milled is readily supported and 
secured against end motion in either direction. 

The next operation is illustrated in Fig. 5. It consists 
in milling the quarter circle mentioned, known as the 
type-plate seat, at the front end of the top plate to which 
later on a hardened-steel plate is to be attached and then 
ground dead flat in position. To mill this surface prelim- 
inary to mounting the plate, it is placed on the fixture 
seen in Fig. 5 and a vertical attachment used with a large 
inserted face cutter for the surfacing 
process. In this fixture the cross-slot 
milled as a guiding surface under- 
neath the top plate in the first opera- 
tion, Fig. 2, is used to locate the top- 
plate casting accurately upon the mill- 
ing fixture. Referring to Fig. 6, a few 
details of this fixture are given, al 
though the general construction is so 


| 
clear in Fig. 5 as to make unnecessary | 
; ; 
complete detailed line drawings. It has, — | 
| 


however, been thought desirable to 
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It will be noticed that the undersides of the large heads 
of the screws are finished to spherical form and rest upon 
seats of corresponding contour formed in the upper faces 
of the clamps. This enables a perfectly free rocking 
motion to be obtained without clamping the straps in 





























reproduce two or three important de- 


tails of locating and clamping features. me 
Thus, at F£, Fig. 6, will be seen the _f23 
guiding tongue, or locating device, * © 


which is split longitudinally to allow a 
slight expansion when the bent operat- 
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This *! 


locating device fills the slot milled in 


ing handie is moved to the right. 


the casting, and the slightest degree of opening due to the 
operation of the handle causes it to grip the piece snugly 
from the inside and secure it for position laterally. At 
the same time the pointed inner end of the fan-shaped top 
plate is pushed up against a stop pin at F, to loeate the 
work in the right position in relation to the back and 
front of the fixture. Two clamps at the ends of the 
casting hold the latter down upon the seat underneath 
and are provided with eccentric handles at the rear end, 
which when turned up one-quarter way throw the rear 
ends of the clamps upward and the forward ends down to 
grip the work securely. Compression springs under the 
forward ends of the clamps lift them free the moment the 
eccentric handles are turned backward, so that there is no 
loss of time in the operation. 





FIG. 5. MILLING TYPE-PLATE SEAT ON TOP PLATE 
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FIG. 6. MILLING FIXTURE 


either direction. These features are well brought out in 
the general view, Fig. 5, which also shows the knurled- 
head screw at the front, which is placed in a swinging 
strap and is adapted to be run in against the front wall 
of the shafting to press the latter against the stop pin at 
the rear end. 

It will be seen that the eccentric operating devices are 
simple affairs, being bent round to right angles to provide 

short handle, the body of the eccentric being dropped 
into an open slot cut in the tops of the lugs at either end 
of the fixture. This lug enables the device to be assembled 
readily and at no great cost for preliminary machining 
operations. f 


(To he concluded) 
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E The Springfield Model 1903 Service Rifle 
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The Fixed Base and Final OPERATION A. FORGING FROM BAR AND HOT-TRIMMING 

° Transformatio Fig 158 N ber of yerators— © 

Barrel Operations nenerietion of Gearation Forging from bar. “Reon ane 


Equipment Used—1,000-lb. Billings & Spencer drop hammer: 
Gages—Fig. 159. Production—sv per hr. 








SYNOPSIS—The fixed base is attached to the 
butt end of the barrel and becomes an integral kK 228 fot Kpaese 






































part of it. The operations on the fixed base are te 
° ° ° 4 . 
described, as are also the concluding operations yh k 
on the barrel group. =< ‘. 
SL a od he " 
The fixed base, details of which are shown in Fig. 157, kaa rh ‘ ” (C0104 
° 2 ° » th L/SOR yd | 
is a drop forging of Class D steel, the stock being sup- Bleed 4 
plied in round bars of 1.4 in. These are forged singly rel 04s" 
and also machined singly with a few notable exceptions, : ‘an 
} thich « ow — oe } J 4 ‘ ons’. see "Mae 
in which some fixtures are made double for holding two ay iil i me’ 
bases at one setting. As with the fixed stud, the hole is OWN ON BARREL La a5". 


bored and reamed, and nicely fitting mandrels are used 
FIG. 157. DETAILS AND WORKING LIMITS OF THE 
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OPERATION 1. STRADDLE-MILLING BOTH ENDS 

Transformation—Fig. 160. Machine Used—Pratt & Whit- 
ney Lincoln type belt-drive mill, Fig. 161 Number of Ma 
chines per Operator—Two. Work-Holding Devices—Work 
held in grooved-jaw vise, Figs. 161 and 162. Tool-Holding 
Devices—Cutters held on standard arbor, Fig. 161. Cutting 
Tools—6-in. facing mills, Fig. 163 Number of Cuts—Two 
Cut Data—Feed, % in. per min.; speed, 60 r.p.m Coolant 
| Cutting oil put on with brush. Average Life of Tool Between 
Grindings—500 pieces. Gages—Length, Fig. 164. Production 
200 per day. Note—Fixed bases are handled in boxes that 
hold 50 each. 
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OPERATION 2 


and supporting the work in many of the 
The sequence of operations follows: 


for locating 
milling operations. 


A. Forging from bar and hot-trimming 

1. Straddle-milling both ends 

2 Drilling large end of bore 

5. Drilling small end of bore 

8. Squaring front end 

6. Reaming bore and squaring end of base 

9. Milling both sides lengthwise 

9%. Burring and filing to finish width 

10. Milling entire top surface of base crosswise 
10%. Burring operation 10 

2. Hollow-milling pivot stud 

12%. Burring operation 12 

13. Graduating zero windage points 

14. Profiling rear lug for seat of rear end of movable base 
15. Shaving for windage screw 

15%. Burring operation 15 

16. Milling outside of walls of base 

19. Squaring and counterboring front end of base for hand- 

guard tenon 

20. Shaving upper and undercut circles on rear lug 
21. Filing movable base seat 

22. Polishing and cornering 

25. Milling bevel seats for windage screw 


OPERATION 2. DRILLING LARGE END OF BORE 


Transformation—Fig. 165. Machine Used—Barnes Manu- 
facturing Co. 20-in. gang drill. Number of Machines per 
Operator—Four. Work-Holding Devices—Work held in up- 


right stand fixture, Figs. 166 and 167. Tool-Holding Devices— 


Taper collet. Cutting Toels—High-speed twist drill. Number 
of Cuts—One. Cut Data—Speed, 180 r.p.m.; feed, % in. per 
min. Coolant—Compound; %-in. stream. Average Life of 


Tool Between Grindings—20 to 30 pieces. Gages—Depth, Fig. 


168. Production—70 per hr. 


OPERATION 5. DRILLING SMALL END OF BORE 


Transformation—Fig. 169. Machine Used—Pratt & W nit- 
ney upright drilling machine. Number of Operators per Ma- 
chine—One. Work-Holding Devices—Work set into plate 
using lug for stop, Fig. 170. Tool-Holding Devices—Drill on 


taper shank. Cutting Tools—High-speed drill, for 0.956-in. 
hole. Cut Data—Speed, 160 r.p.m.; %-in. feed. Coolant— 
Cutting oil; %-in. stream. Average Life of Tool Between 
Grindings—50 pieces. Gages—Plug, Fig. 171. Production— 
25 per hr. 
OPERATIONS 6 AND 8. REAMING AND SQUARING 
Transformation—Fig. 172. Machine Used—Pratt & Whit- 


drilling machine. Number of Operators per 
Machine—One. Work-Holding Devices—Work held in holder: 
this goes in fixture, Fig. 173. Tool-Holding Devices—Taper- 
shank socket. Cutting Tools—Step reamer for both diameters: 
facing cutter on reamer, Fig. 174. Cut Data—Speed, 160 
r.p.m.; feed, about 1% in. per min. Coolant—Cutting oil: \%- 
in. stream. Average Life of Tool Between Grindings—About 
10 pieces. Gages—Plug and length, Fig. 175. Production— 
25 per hr. 


ney upright 








OPERATION 9. MILLING BOTH SIDES LENGTHWISE 


Transformation—Fig. 176. Machine Used—Pratt & Whit- 
ney Lincoln type belt-drive miller. Number of Machines per 
Operator—Two. Work-Holding Devices—Work held in fix- 
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ture mandrels fitting holes in bore and clamping at ends, 
Figs. 177 and 178. Tool-Holding Devices—Cutters held on 


standard arbor. Cutting Tools—Two sets of forming cutters, 
Fig. 179. Number of Cuts—Two. Cut Data—Speed, 60 r.p.m.; 
feed, % in. per min. Coolant—Compound. Average Life of 
Tool Between Grindings—1,000 pieces. Gages—Thickness of 
barrel, location of shoulders, length and contour, Fig. 180; 
gage 180-A indicates location of shoulder and lugs on top of 
base and also shows contour of outside of base; 180-B gages 
the bevel beside the lugs and above lightening cuts. Pro- 
duction—25 per hr. 
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The operation of browning the rifle barrels is of con- 
siderable interest, inasmuch as the subject has never been 
fully described and the mixing of the solution has been 
This operation is 
although 


considered more or less of a mystery. 
known as No. 47 and will be described now, 


actually a final operation. 
The barrels come to the browning department packed 
They are held from touching 


boxes of 40 each. each 
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OPERATION 9%. 


Machine Used—Pratt 


Transformation—Fig. 181. 


other by suitable separators, the boxes holding five layers 
of eight barrels each, 240. 

The first operation after removal from these boxes is 
to coat the inside of the barrel with a mineral lubricant 
known as “Cosmoline,” which is applied with a brush. 
This coating prevents any rusting action by the 
ing solution, should any of it leak past the plugs that are 
driven into each end of the barrel. 

These plugs are made of soft white pine and should be 
They are turned with the de- 


as shown in Fig. 


brown- 


free from pitch or resin. 


vice shown in Fig. 243, and to insure the absence of pitch 
they are placed in wire baskets and submerged in _boil- 
ing water for about 10 min. 


The pitch is boiled out and 
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then carefully skimmed from the top of the water in the 
tank, A, Fig. 241. Should any pitch remain in 
the plug and exude on any part of the barrel, it prevents 
the browning solution from acting at that point. After 
the plugs are firmly dried, they are driven into the barrel 
browning solution 
The barrels are 
in tanks 


shown at 


so as to prevent either the water or the 
from coming in contact with the bore. 
boiled from 10 to 15 min. and then placed 
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OPERATION 94 


MILLING TO FINISH WIDTH 
& Whitney 


Lincoln type miller, belt drive Number of Operators per 


Machine—One. Work-Holding Devices—Work held in vise clamping on ends, Fig. 182. Tool-Holding Devices—Standard 
arbor. Cutting Tools—Two sets of side-milling cutters, 3 in. in diameter Number of Cuts—Two Cut Data Feed, 1 in.; 
speed, 70 r.p.m Coolant—Compound; %-in. stream. Average Life of Tool Between Grindings—1,000 pieces. Gages—Width, 
Fig. 183. Production—25 per hr. 


This treatment removes all 


barrels clean for the 


lime water, as Fig. 241 
traces of grease and leaves the 
of the browning solution. As soon as the 
enough to be handled, the lime is brushed and wiped off, 
the barrels being held by the plugs, to avoid contact with 
the hands. 


action 
ba rrels are cool 


BROWNING SOLUTION 


Before making up the browning solution proper, it is 
necessary to prepare what is known as a tincture of steel, 
the browning 
3 lb. of car- 
muriatic 


which forms an important ingredient of 


solution. To make the tincture of steel, put 


bonate of iron in a stone jar and add 3 qt. of 





ment Used—File and scraper. Gages—None. Production— 
About 150 per hr. 
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FIG .188 B 





FIG. 18 
alee OPERATION 10 


OPERATION 10. MILLING ENTIRE TOP SURFACE OF BASE CROSSWISE 
Transformation—Fig. 184. Machine Used—Pratt & Whitney Lincoln type belt-drive miller. Number of Machines per 


Operator—Two. Work-Holding Devices—Work held on arbors in jaws of vise, Figs. 185 and 186; mandrel A is forced 
against the adjustable stops B by the finger C; see Fig. 186. for details. Tool-Holding Devices—Cutters held on standard 
arbor. Cutting Tools—Two sets of forming cutters; one shown in Fig. 187. Number of Cuts—-Two. Cut Data—Speed, 


60 r.p.m.; feed, % in. Coolant—Cutting oil applied with hand brush. Average Life of Tool Between Grindings—1,000 pieces. 
Gages—Fig. 188; A, front and rear guides; B, height of seat; C, height of seat at three points measured by straight-edge 
across the buttons shown. Production—25 per hr. 
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FIG. 189 
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OPERATION 10%. BURRING OPERATION 10 in jig, Figs. 190 and 191. Tool-Holding Devices—Taper shank 
in spindle of machine. Cutting Tools—Hollow mill. Number 
of Cuts—Two. Cut Data—Speed, 70 r.p.m.; hand feed. Coolant 
—Cutting oil. Average Life of Tool Between Grindings— 
About 500 pieces. Gages—Ring, Fig. 192, for diameter and 
location. Production—35 per hr. 
OPERATION 12. HOLLOW-MILLING PIVOT STUD OPERATION 12%. BURRING OPERATION 12 

Transformation—Fig. 189. Machine Used—Pratt & Whit- Number of Operators—One. Description of Operation— 


ney four-spindle upright drilling machine. Number of Oper- Filing burrs off stud. Apparatus and Equipment Used—File 
ators per Machine—One. Work-Holding Devices—Work held or scraper. Gages—None. Production—About 300 per hr. 


Number of Operators—One. Description of Operation— 
Filing burrs off side after operation 10. Apparatus and Equip- 
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acid. Let this mixture stand (stirring it occasionally) 
until the acid “cuts,” or takes up, all of the iron that it 
will. After the muriatic acid becomes saturated with the 
carbonate of iron, pour the acid off carefully into a glass 
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demijohn, being careful that none of the remaining sedi 
ment goes with it. Add 9 qt. of This 
completes the tincture of steel. 

For making the browning solution proper, take 6 oz, 
of this tincture of steel, 6 0z. sweet spirits of niter, 1 oz. 
nitric acid, % oz. 
sublimate, 2 qt. soft water. Mix them in a glass-stoppered 
bottle, to prevent evaporation. Let the solution stand for 
24 hr., if possible, although it can be used immediately, 


grain alcohol. 


sulphate of copper, 1 oz. corrosive 


but does not give as good results. 

The browning solution is applied with a sponge, as 
This method is found much more 
satisfactory than the dipping process. After the barrel 
is entirely covered, it is placed in a rack, Fig. 242. When 
the rack is full, it is rolled into a steaming cabinet at the 
end of the browning room. Here it is subjected to a 
steam bath for about 1 hr. The length of time depends 
largely upon the condition of the atmosphere, as in humid 
weather a much shorter exposure is required. This steam 
bath forms a coating of red oxide, or rust, all over the 
barrel, which should not 
cabinet, or a surplus coat of oxide will be formed and 


previously mentioned. 


remain too long in the steam 


have to be brushed off. 

When the barrels are properly rusted, they are boiled 
in clear hot water for about 5 min. in the tank, Fig. 241. 
This “sets” the rust and turns the barrels a dull black. 
They are next brushed with fine wire, or “card,” 
to get a smooth surface. The brushing also polishes the 
barrels and prepares them for the next coating of the 


wheels 


browning solution. These operations are repeated until 
the barrel has through the 
When the barrel is finally brushed and polished, it has a 
fine surface and a coating that will stand considerable 
wear. The plugs are then pulled out from each end, and 
the barrel is oiled on the outside, completing the work 
on the barrel until it is brought out for assembling. 


heen process three «times. 
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13. GRADUATING ZERO WINDAGE POINTS 

Transformation—Fig. 193. Machine Used—Snow, Brooks & 
Co. trimming press. Number of Operators per Machine—One. 
Punches and Punch Holders—Stamping punch, round shank. 
Work Holders—Cast-iron fixture with lug, pin and stock to 
hold base and locate face for stamping, Figs. 194 and 195. 
Average Life of Punches and Dies—75,000 pieces. Lubricant— 
None. Gages—Fig. 196. Production—350 per hr. 
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FIG. 200 
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OPERATION 14. PROFILING REAR LUG FOR SEAT OF 


REAR END OF MOVABLE BASE 
Transformation—Fig. 197 Machine Used—Pratt 
ney profiler. Number of Operators per Machine—One Work- 
Holding Devices—Clamping fixture, Figs. 198 and 200, using 
mandrel; machining diagram, Fig. 199. Tool-Holding Devices 
—Taper shank. Cutting Tools—One ,,-in. slitting cutter; one 
side and bottom mill, high-speed steel, Fig. 201. Cut Data— 


& Whit- 
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Speed, 900 r.p.m.; hand feed. Coolant—Compound; two \-in. 
streams. Average Life of Tool Between Grindings—About 150 
to 200 pieces. Gages—Fig. 202, also used in operation 20. 
Production—50 per hr. 
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OPERATION 19 


FIG.213 

At the muzzle end where the plugs swell out around the 
of bright metal will appear. This is treated 
a coating of copperas, or blue vitriol, over the 


hore, a ring 
by brushing 
bright ring and following with a coating of sulphide of 
ammonia, This treatment oxidizes the copper and turns it 
to approximately the same color as that left by the brown- 
The end of the muzzle is thus left all black, 


ing solution. 


a 
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preventing the reflection of light, which is so dangerous 
in modern warfare. 

The operations on the fixed base may be said to act 
as an introduction to the operations performed on the 
receiver, which will be described in ensuing articles. 
While there is no comparison in complexity of operations 
between these two parts, they are handled in a similar 
way largely by milling, drilling and shaving operations. 
Profile milling does not enter widely into the manufac- 
ture of the fixed base, whereas profile operations are fre- 
quent upon the receiver. Both of these parts originate 
as drop forgings, and the work done upon each is such 
as to leave a mere shell of metal when finished. 


OPERATION 15. SHAVING FOR WINDAGE SCREW 

Transformation—Fig. 203. Machine Used—Bement & Miles 
Co. crank press. Number of Operators per Machine—-One. 
Punches and Punch Holders—Special punch, Fig. 206. Work 
Holders—Special fixture, Figs. 204 and 205. Average Life of 
Punches and Dies—60 pieces for each grinding. Lubricant— 
Cutting oil; 4%-in. stream. Gages—Width and length, Fig. 207 
Production—60 per hr. 


OPERATION 15%. BURRING 
Number of Operators—One. Description 4 
Removing burrs from bottom of cut, operation 15. 
and Equipment Used—File and scraper. Gages—None. 
duction—300 per hr. 

OPERATION 16. MILLING OUTSIDE OF WALLS OF BASE 

Transformation—Fig. 208. Machine Used—Pratt & Whit- 
ney Lincoln type belt-drive miller. Number of Operators per 
Machine—Two. Work-Holding Devices—Work held in vise 
fixture similar to Fig. 182. Tool-Holding Devices—Cutters 
held on standard arbor. Cutting Tools—Milling cutter, Fig. 
209. Number of Cuts—Two. Cut Data—1l-in. feed; speed, 90 
r.p.m. Coolant—Compound; two \4-in. streams. Average Life 
of Tool Between Grindings—1,000 to 1,500 pieces. Gages— 
Depth, Fig. 210. Production—25 per hr. 

OPERATION 19. SQUARING AND COUNTERBORING FRONT 
END OF BASE FOR HAND-GUARD TENON 

Transformation—Fig. 211. Machine Used—Pratt & Whit- 
ney hand screw machine. Number of Operators per Machine— 
One. Work-Holding Devices—Work held on pin, which acts 
as a stop, Fig. 212. Tool-Holding Devices—Tool held in turret 
of machine. Cutting Tools—Counterbore and facing mill 
combined with pilot. Cut Data—Speed, 250 r.p.m.; hand feed. 





OPERATION 15 

of Operation— 
Apparatus 
Pro- 





Coolant—Compound. Average Life of Tool Between Grind- 
ings—500 pieces. Gages—Plug, Fig. 213. Production—85 
per hr 

OPERATION 20. SHAVING UPPER AND UNDERCUT 


CIRCLES ON REAR LUG 
Transformation—Fig. 214. Number of Operators—One. 
Description of Operation—Shaving burrs and sizing up. Ap- 
paratus and Equipment Used—Plug base held in vise and hand 
shaving tool, Figs. 215 and 216. Gages—Fig. 217. Production 
75 per hr. 
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It will be noted by inspection of some of the milling 
operations that the full cutting capacity of the miller 
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Drill jigs of marked simplicity characterize many of 
the operations on the fixed base and also on the receiver. 














































































































































































is utilized. Duplex fixtures are to be seen on most For example, the two jigs used in drilling the longi- 
of the millers. For example, in operation 914, mill- tudinal hole through the fixed base shown in Figs. 166 
ing to finish width, Fig. 182 shows two of the pieces and 170 could scarcely be of simpler or better design. A 
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FIG. 240 

being side-milled at a time. The same thing is also 
seen in operation 10, as shown in Fig. 185, where the 
entire top surfaces of two fixed bases are milled cross- 
wise at one time. This scheme gives double production 
from an ordinary miller which is too often worked far 
below its capacity measured by the ability to carry a 
reasonable cut without overtaxing the cutters. 





? i, 
FIG. 241 FIG. 242 
simple reaming fixture is shown in Fig. 173. This, 


swinging in the block supports, permits of self-align- 
ment of the work and insures that the reamer will cut 
evenly all around. 

Machine and hand shaving operations are both repre- 
sented on the fixed base. The former is performed on a 
crank press, as shown in Fig. 204; the latter is per- 
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-~> 
Cw 


formed with a hand shaving tool shown in Figs. 215 Sometimes an unusual operation is encountered which 
and 216. It will be noted that this hand tool while of is difficult to perform on a standard machine tool and 
simple construction performs an operation that would be also inconvenient to perform by hand. One such is the 
difficult to complete on a machine, and its use is possi- milling of the bevel seat for the windage screw. This 
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OPERATION 25 


OPERATION 21. FILING MOVABLE BASE SEAT AND PIVOT OPERATION 25. MILLING BEVEL SEATS FOR WINDAGE 
Transformation—Fig. 218. Number of Operators—One. SCREW 

Description of Operation—Burring stud and filing base seat. 

Apparatus and Equipment Used—Hand hollow mill and also 

hollow cone file, Fig. 219; 6-in. pillar file. Gages—Straight- 

edge. Production—25 per hr. 


Transformation—Fig. 220. Machine Used—Special machine 
built at arsenal, Fig. 221. Number of Operators per Machine— 
One. Work-Holding Devices—Work clamped to fixture using 
lugs at top of base for guides. Tool-Holding Devices—Tool 


OPERATION 22. POLISHING AND CORNERING held by taper shank in spindle of machine. Cutting Tools— 
Number of Operators—One. Description of Operation— Two angle cutters, Fig. 222. "Number of Cuts—Two. Cut 
Rounding corners on front end of lug. Apparatus and Equip- Data—Speed, 200 r.p.m.; hand feed. Coolant—Cutting oil; ,\- 
ment Used—Small polishing wheel. Gages—None. Produc- in. stream. Average Life of Tool Between Grindings—1,000 
tion—20 per hr. pieces. Gages—Fig. 223. Production—45 or 50 per hr. 


bly an illustration of the fact that hand operations are is shown in operation 25, a special machine having been 
under certain conditions the most efficient way of ma- designed and built at the arsenal to take care of this 
chining work, a point that is not always realized in the particular operation. Fig. 221 shows this machine in per- 
natural effort to do everything “by machine.” spective and also in horizontal and vertical projection. 
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Some of the fixtures made at the Springfield arsenal 
are of necessity elaborate in design and approach sp: cial 
tools in complexity. It is hard to draw the line in some 
instances between a special tool and a complicated fixture 
and to say under which heading the apparatus should be 





~~? 
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defined. This is particularly true regarding the inspect 
ing fixtures. It will be noted that many of these ave nice 
examples of the tool maker’s art, and an inspection of 
them will give an idea of the grade of skill required in a 
rifle shop toolroom to produce satisfactory appliances. 
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OPERATION 41 

















FIG. 235 


OPERATION 42 


ASSEMBLING FRONT STUD AND FIXED 


BASE ON BARREL 


OPERATION 40 


Transformation—Fig. 224. Number of Operators—One 
Description of Operation—The stud is driven on over the 
or. 


spline on barrel by means of the small set shown in Fig. 225; 
the depth of the hole in the end of the set determines the 
distance of the stud from the muzzle; the fixed base is forced 
on with the hand press shown in Fig. 228. Apparatus and 
Equipment Used—The barrel A is placed in the press, Fig. 228, 
and the front stud is located by the block B; the fixed base 
C is in position ready to be forced into place; the butt end is 
held by the strap D, which is fastened by the clamp E; the 
two swinging jaws F and G are then closed around the barrel 
in front of the fixed base, and a pull of the handle H forces 
it into position; the side line on the fixed base now replaces 
the draw line for all future measurements. Gages—The bench 
fixture, Fig. 226, tests the location of the stud with the draw 
line: the finger gages, shown in front of the barrel, test_the 
diameter of the fixed stud; other gages are shown in Figs. 
227 and 229, the latter testing the location of the shoulder on 
the fixed base with relation to the fixed stud; the gage in 
Fig. 230 tests the location of the fixed-stud shoulder with the 
extractor cut. Production—75 per hr 








FIG.234 


OPERATION 41. DRILLING AND REAMING FRONT SIGHT 


FIXED STUD AND BARREL FOR SECURING PIN 

Transformation—Fig. 231 Machine Used—Pratt & Whit- 
ney two-spindle vertical drilling machine Number of Oper 
ators per Machine-—One Work-Holding Devices—Work held 
in fixture sliding on table. Tool-Holding Devices Tool held 
in drill chuck. Cutting Tools—0.082-in. drill, No. 45; 0 O87-in 
reamer Number of Cuts—Two Cut Data—Speed, 600 r.p.m 
Coolant Water. Average Life of Tool Between Grindings 
200 holes. Gages—Plug, Fig. 232 Production—60 per hr 
OPERATION 42. REAMING AND DRILLING FIXED BASE 

ON BARREL 

Transformation—Fig. 233 Machine Used—Pratt & Whit- 
ney upright two-spindle drilling machine Number of Oper- 
ators per Machine—One Work-Holding Devices—Work held 
in fixture. Fig. 234. Tool-Holding Devices—Tool held in drill 
chuck. Cutting Tools—Drill and reamer, same as in operation 
41 Number of Cuts—Two. Cut Data—Same as for operation 
41 Coolant—Water Average Life of Tool Between Grind- 
ings—200 pieces Gages—Plug, Fig 235 Production 0 
ver hr 
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PINNING FRONT STUD AND REAR 
BASE TO BARREL 

Operators—One. Description of Operation— 

Apparatus and Equipment Used—Hammer 

and header. Gages—None. Production—85 per hr. 


OPERATION 44. DRILLING REAR-BASE SPLINE-PIN 
HOLE 

Transformation—Fig. 236. Machine Used—Pratt & Whit- 
ney two-spindle centering machine. Number of Operators per 
Machine—One. Work-Holding Devices—Figs. 237 and 238. 
Tool-Holding Devices—Tool held in drill chuck. Cutting 
Tools—Drill No. 45; 0.087-in. reamer. Number of Cuts—Two. 
Cut Data—Same as operation 41. Coolant—Oil with brush. 
Average Life of Tool Between Grindings—200 pieces. Gages— 
Plug, Fig. 239. Production—s0 per hr. 


OPERATION 43. 


Number of 
Driving in stud. 
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ARRANGEMENT FOR TURNING WOODEN PLUGS 
FOR BARRELS 


FIG. 243. 


AND POLISHING END OF 


PIN 


GRINDING 

SECURING 
_ Number of Operators—One. Description of Operation— 
Work held in hands and grinding head of pins down flush 
with base. Apparatus and Equipment Used—Bench grinder 
made in arsenal. Gages—None. Production—40 per hr. 


OPERATION 46. 
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OPERATION 47. BROWNING 
(Previously described.) 


OPERATION 2. RIFLE ASSEMBLY 


Final reaming of chamber to secure correct head space. 
This is done after receiver is screwed to barrel, the finishing 
reamer going through bolt and being held in position by it. 
Fig. 238-A shows the reamer in position in the bolt and Fig. 
238-B with the bolt locked in position in the receiver. This 
reams the chamber witha reference to the bolt and gives proper 
head room. The bolt is slid into place in the receiver and 
locked, then the screw A draws it back against front end 
shoulders. The locking nuts B determine the depth of the 
chamber. The chambering reamer is then forced into the 
barrel by the handle shown, the fine threaded screw C being 
- ore the adjustment of the locknuts B, which stop against 
the bolt. 
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Prize for Mechanical Hands 


Nationale de Chirurgie, of Paris, in a 
received in New York City, announces 
that a person who wishes to remain anonymous has 
offered to the Société a prize of 50,000 francs, to be 
given to the maker of a mechanical apparatus for use 
by men who have lost the use of their hands. The cir- 


cular reads: 

All competitors must belong to allied or neutral nations. 
They are to present to the Society mutilated men who have 
been using their apparatus for at least six months. The So- 
ciété de Chirurgie will experiment with each apparatus on 
mutilated men for the length of time it thinks fit. The appa- 
ratus rewarded is to remain the property of its inventor. The 
competition will be closed two years after the end of the 
war. 

MM. Faure, Kirmisson, Quenu, Rieffel and Rochard, who 
make up the committee elected by the Société, inform the 
public of the condition of the competition, as stated by the 
donor, and beg any person wishing to compete to send his 
application and apparatus to M. le Secrétaire Général de la 
Société National de Chirurgie, A Paris, 12 rue de Seine. 


The Société 
circular letter 


¥ 


Reinventing Ancient Devices is a constantly recurring sub- 
ject, but if by this means anything hitherto useless is made 
useful it ought to be satisfactory. It is difficult to see, as is 
generally inferred, that someone has been defrauded in the 
operation. The value of any mechanical appliance is in what 
it accomplishes, not in the combination of parts or pieces, 
and the man who makes it work, by additions or amend- 
ments, is the one who benefits the public. Too much solicitude 
for those who buy and use such appliances is apparent. They 
judge by results and are not likely to be defrauded to any 
extent. If the device, whatever it may be, possesses no value, 
it is not likely to sell, and the one most injured is the one 
who attempts the selling. If it is of value, the fact of its 
being old or new does not change its value.—‘“Railway and 
Locomotive Engineering.” 
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Tool Lifter and Feed for 
Arc Planing 


In order to plane a number of 3x3x3¢-in. T-rails as 
depicted in the illustration, I rigged up the lifting and 
feed attachment shown. These rails were 6 ft. long, 
and before being planed were formed up with a punch 
and die in a press. The side of the rail attached to the 
angle plate was planed and fastened with four bolts. 

It will be noted that the feed and amount of lift 
of the tool in order to get the desired feeds for roughing 











THE LIFTER AND FEED ATTACHMENT 


and finishing cuts are regulated by elevating or lowering 

the small block A under the strip on the planer bed. 
The attachment serves a double purpose, as it lifts 

the cutting tool clear of the work on the return stroke 

and feeds the tool around the required amount by turning 

the worm and sector. After setting up and a trial, | 

found that it worked out well and did an accurate job. 
Wheeling, W. Va. Epwin E. Detst. 
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Polishing Small Hardened Parts 


In a shop manufacturing small steel parts it was at 
one time customary to polish a great many of the hard- 
ened parts on polishing wheels by hand until the machine 
illustrated was designed and put into use. It entirely 
did away with handwork and produced better results. 

The work is placed in six containers A. These may 
be glass fruit jars or milk bottles, though for continued 
wear cast iron is better. They must be fitted with tight- 
fitting tops and clamps or other means for holding the 


tops securely in place. A wooden frame B is attached 
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to the shaft C and holds the containers. A belt pulley 
) drives the shaft C. 

In operation the work is placed in the 
covered with a solution consisting of a 
ide (about the size of a chestnut), a 
The cover is clamped in 


containers and 
piece of evan- 
handful of sal 


soda and a quart of water. 





TUMBLING MACHINE FOR SMALL WORK 


place and the containers put into the frame B, held in 
position by suitable clamps, not shown. The i 
revolved at about 60 r.p.m. for two or three days, or 
until the required degree of The 
pieces are then taken from the solution and dried by 
tumbling them in sawdust in the regular tumbling barrel. 

Long Island City, N. Y. DoNALD BAKER. 

m 
Preventing Breakage of 
Electric Bulbs 

Incandescent lamps are lost often by breaking the small 
frail tip where the glass of the bulb is sealed. I have 
saved many lamps by pressing a ball of stiff putty about 


whole is 


finish is obtained. 


2 


3% in. in diameter over this tip, thus protecting it from 
any chance blow. C. W. MEGGENHOFEN. 
Indianapolis, Ind. 
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Jig for Cuttin 


The illustration shows a jig for cutting hard grease 
We get hard grease in barrels, 


, Hard Grease 


into uniform lengths. 
just as lard is shipped, but the grease is a good bit 
harder. We cut it out in chunks, put it into a pneumatic 
press, and it comes out in long round sticks 1% in, in 
diameter, just the size for driving-rod grease cups of 
all locomotives. 
pieces is laid in it, and small chunks are cut off with- 


In using this device one of these long 
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put moving the main piece. Experiments show that each 
chunk weighs 1 oz. Of course, other railroads, factories, 
manufacturing establishments, etc., may use hard grease 
in different diameters, but the drawing conveys an idea 
that may be applied. 

This device is very simple in construction. It is made 
of cast iron, has four lugs with screw holes for bolting 


~ 
Cast /ron 


” 





JIG FOR CUTTING UNIFORM-SIZE GREASE PLUGS 


to a bench and has 47 slots sawed in it, as shown. It 

is cheap, too, which is also another good point in its 

favor. JosEPH K. Lona. 
Renovo, Penn. 
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Floating Jaws for Bolt Cutter 


Having some very crooked stock to thread on both ends, 
we devised the vise jaws illustrated. The results con- 
vinced us that some such scheme should become a standard 
part of all bolt cutters. The device is not a full floating 
fixture, but by passing the stock through the jaws and 


THE FLOATING JAWS 


into the chasers, thus centering the work before tighten- 
ing the jaws, we secure very good alignment, and the work 
can still float vertically. 

We found it necessary to apply a spring, as shown, to 
support the jaws in a vertical position. By removing the 
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nut the standard jaws, if desired, can be inserted; but 
while the swivel jaws are a necessity for some work, they 
are good for all work. EpMUND R. STEVENSON. 
Detroit, Mich. 
Clamping Bracket for Springy 
Work 


The drawing shows a device that can be conveniently 
used on a shaper, miller, etc. It frequently happens that 


a piece of work will have considerable overhang beyond 
the chuck, or parallels, and jacks or blocking must be 
used and the work clamped down in order that it may be 


[PH SS 





CLAMPING BRACKET FOR SPRINGY 
WORK 


held firmly and be free from springing. In all cases such 
as these the clamping bracket shown may be used to 
great advantage. 

The bracket is set at the required distance and is 
bolted directly to the table; or, if necessary, the bracket 
itself may be raised on parallels to obtain the proper 
height. The work is then securely clamped between the 
points of the two setscrews shown, and is leveled by 
adjusting the upper and lower screws. 

As will be noted, the clamping bracket is simple in 
design, and it would probably be a good idea to have some 
cast in steel, or even cast iron, and assign several to each 
shaper, miller, radial drill, ete. 

Plainly, a bracket of this sort will save a great deal 
of time in hunting up blocking, clamps and jacks, and 
setting them. 

The setscrews should be unusually heavy in proportion 
to the rest of the bracket, so that the greatest point of 
wear—the threads—may be strengthened. 


Plainfield, N. J. J. B. Murpny. 
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Driving Center for Roughe- 
Turning Shells 

The device described by Mr. 

recalls to me that a year ago I assisted in tooling up 

and afterward took charge of a department where the 


Homewood on page 251 
} 


t.5-in. high-explosive howitzer shells 
was carried out. We designed a somewhat similar driver, 
but found after a that the 
threads, or serrations, mashed down or chipped off, owing 


rough-turning of 


short time points of the 
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Jaws = Sleeve 

DRIVER FOR 4.5-IN. HIGH-EXPLOSIVE SHELLS 


to the billets being forced 
The shells slipped with disastrous consequences, 


to the same place every time. 
Later, 
the chuck here shown was developed, and it is now giv- 
It gives a positive drive, and as 
a machinery salesman said, “It is quicker than air.” 
Other points in favor of this chuck are (1) the oper- 
ator need not stop the lathe: (2) no wrench or wheel 
is necessary 5 (3) experience has proved that little or 


ing every satisfaction. 


no repairs are required; (4) as it is smaller than the 
finished shell it is not in the way of the toolholder; (5) 
as it is very short, tailstock projection is reduced to a 
minimum; (6) no excessive end thrust is required on 
the tail center to keep the shell on tightly (as is the 
case with mandrels of the type deseribed by Mr. Home- 
wood), this naturally reducing the wear on the tail center 
and the thrust collar on the lathe spindle. 

To take a shell off, all one has to do is to run back 
the tail center. The long overhang of the heavy rotating 
billet loosens, the chuck collapses and the shell readily 
slides off. 
ing the billet a slight left-hand turn when withdrawing 
or inserting the billet, which is all that is necessary. 

The sleeve is provided with wrench slots, in case of 


The operator soon becomes proficient in giv- 


emergency. 
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The first chuck we made ran continuously without 
any attention for six months night and day, on 
11 per hr., the highest 
hr. <A single 


The feed was 16 per in, 
CuanLtes FF. Wuyte. 


L.5-1n. 
shells, turning an average of 9 to 
individual record being 160 in 12 tool was 
used on the heavy engine lathe. 


St. John, N. B. 
es 
Data om Cylinder and Piston 
Grinding 


On page 860, Vol. 44, A. D. Marcotte asks for data 
on piston and cylinder grinding. While T have not had 
experience on grinding pistons and cylinders as a com 
mercial proposition, the following comments may be 


nteresting: 
certain 


DISTOnS of 


The liners and 


actory were always ground in a lathe after boring and 


turning, At rst, we wu ed wd spe ally made overh 


drum and a grinding 


hut the quality ol Lie work did not com up to 
expectations. 
I later substituted an electric grinder held in a bar 
l-in, square mild steel set out sufliciently to reach 
the liner end. The work was first ground dry, but afte: 
ward I fitted a flexible hose for water supply. The liquid 


selected was ordinary weak soda wate 


The liner was held in the chuck, and two steadies were 


used. The 


to 0.012 in., preferably the former if the bore was round. 


stock removed varied from 0.008 


amount of 


The diameters were from 12 to 14 in. in the bore, accord 
ing to the make of engine. 

The grinder was manufactured by the United States 
Electrical Tool Co., of Cincinnati, and worked in the 
orthodox way from the electric-light mains. The wheel 


was about 5 in. in diameter of alundum of K 24 com- 
This 
diameter and was 

Leather pads were put between the clamping strip and 


the 


wheel had originally been of a larger 


to Suit the job. 


ination, 


down 


turned 


the grinder shank where it was held at outer end 


of the bar, and 
clamps of the tool rest, which held the fixed end of the 


similar pads were placed under the 


par. 

The lathe and work revolved in the ordinary way 
toward the operator—and the grinding wheel was used 
on the back side of the liner bore, cutting downward. 
These liners varied in length from 42 to 48 in., accord 


With the 
aforementioned rig the finish was all that could be desired. 

The clearance 
0.004 in. to a 
and up to 0.007 in. on 


ing to bore and different makers’ practice. 


viven between piston and liner was 


diameters of 
diameters of 14 in. In 


maximum of 0.006 in. on 


12 in., 
some cases both piston and liner were of cast iron; in 
other cases the piston was cast iron and the liner steel. 

The average clearance to be found in gas and oil engines 
of British manufacture varies from 0.004 to 0.008 in. 
on diameters of 9 to 14 in. Diesel engine clearances 
the 


are about same. 
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In Italian Diesel engines the clearances are some- 
what greater, reaching 0.009 in., while in oil engines of 
Scandinavian make, of which the Tuxham engine made by 
the Tuxham Maskinfabrik, Copenhagen, may be taken as 
a representative example, the clearance on 6-in. diameter 
is 0.0045 to 0.0055 in. P. G. BRADFORD. 
Straits Settlements. 


Blueprints Without Tracings 


I have noticed quite a number of articles on the sub- 
ject of blueprints without tracings (the latest on page 35) 
and would like to make two suggestions that may do 
away with a few objections to using pencil drawings on 


J yhore, 


bond or detail paper. 

First, when making the drawings, get the part or tool 
drawn in lightly until certain that it can be finished with 
a minimum of erasures; then put a sheet of carbon paper 
under the paper with the carbon side up and finish the 
drawing with a 2H pencil. This grade of pencil is not 
so soft that it will easily smear; yet “body” is given 
to the lines by having the carbon lines on the back of 
the paper, and it will be found that an excellent blueprint 
can be obtained. 

If it is necessary to erase, rub out the carbon line first, 
the paper being held on a smooth hard surface. Rub 
through a “mask,” which may be made by cutting a 
shaped hole in a piece of tracing cloth if a metal one is 
not obtainable. 

The storing of thin paper drawings is not an easy 
thing, as they are easily creased and torn. If they are 
laid flat in a drawer and a sheet of cardboard placed be- 
tween every ten (five if very large), they can be kept 
very well. The regular arrangement of the cardboards 
makes it easy to find the drawings when required. 

Nottingham, England. ALBERT F, GUYLER. 


& 


The Advantages of Machinist 
Draftsmen 


F. J. Badge asks, on page 31, “Why do not more 
machinists become draftsmen?” They do not do so for 
a very good reason—they have far too much common- 
sense. (I am speaking, as a draftsman, of the. conditions 
obtaining in England and am taking average cases.) 
What object is there in a machinist leaving his trade 
and entering the drafting profession? More money? Not 
by a long way. Shorter hours? Perhaps, but with an 
adequate reduction in pay. As a machinist a man is at 
least classed as a mechanic. As a draftsman he will be 
classed among clerks and typists. This happens in various 
A newspaper advertisement gave a recent instance 
of this kind of thing. Men were wanted for a particular 
branch of service in which some little knowledge of 
mechanics was required, and the advertisers were kind 
enough to intimate that clerks and draftsmen were not 


ways. 


required, 

The piecework bonus alone earned by many machinists 
would more than pay the “salary” of the average drafts- 
man. When you take into account the varied knowledge 
that is expected of the draftsman—shop experience and 
knowledge, mathematics, mechanics, ete.—my impression 
is that, as far as money is concerned, the draftsman’s 
job is in a bad way. I know that those who preach the 
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“always room at the top” doctrine will object, but as 
stated above I am only taking average cases and am not 
dealing with the supermen. As a case in point I might 
mention that of an iron polisher whose piecework bonus 
alone (without including his wages) came to ten shillings 
a week more than the “salary” paid to a draftsman who 
was designing complicated speed and feed boxes, single- 
pulley drives and various machine tools. 

At the beginning of the war, when trade was somewhat 
dislocated, clerks, draftsmen, timekeepers, typists—in 
fact, all that heterogeneous collection known as_ the 
staff—in a large number of cases had their salaries cut 
down by from 20 to 33 per cent. If the hours had been 
reduced in proportion, there might have been some reason 
for the cut, but they were not. Were the mechanics’ and 
machinists’ wages reduced in a like manner? It was not 
even hinted at. Now a fact like this is somewhat re- 
markable, if you consider all that it implies. And this 
is where we get down to the facts that are responsible 
for the greatly different treatment of machinists and 
draftsmen. Machinists were, as usual, organized, and a 
reduction in wages could only have been brought about 
by consultation and agreement between the parties con- 
cerned. In their case no attempt was made at a reduction. 
Draftsmen were, as usual, unorganized (that is their own 
affair, of course), and in consequence employers made 
reductions how and when they pleased. 

We will now take as an example a piece of more modern 
history. During the war the price of living has risen 
quite a considerable extent—due in part, it is whispered, 
to the maneuvers of certain wicked food manipulators. 
The wages of day workers—that is, those paid a certain 
fixed rate per hour, such as tool makers, millwrights, 
etc.—had not risen greatly beyond that paid in normal 
times. These men, naturally enough, claimed an increase 
in money; and being organized, they got it—an increase 
of 1214 per cent. The laborers, sweepers-up, etc., through 
their organization also got higher wages. 

Draftsmen, unorganized, made a few spasmodic, dis- 
jointed efforts and, as usual, got nothing. Thus the 
intellectual department got hopelessly left by the sweep- 
ers-up. 

Now the whole trend of modern life is toward coér- 
dination and coéperation of effort and interests. Employ- 
ers in each trade federate together. Employees, with a few 
exceptions, do likewise. Now if you happen to be one of 
the exceptions, as a draftsman is, my contention is that 
you are in a somewhat unenviable position, being liable to 
be squeezed between the upper and lower millstones. 

I put down the failure of draftsmen to grasp the 
weakness of their position to a mixture of stupidity and 
snobbishness, with a preponderance of the latter. (As 
mentioned, I am a draftsman myself and do not speak 
without intimate knowledge.) When one realizes that 
nearly all similar interests act in unison throughout the 
industrial world, it follows naturally that those who 
rely solely on their individual unaided efforts are likely 
to get badly left. 

And further let it be noted that organization does 
not lower a man in the eyes of the world, as some of my 
fellow draftsmen would appear to believe, judging by 
their contemptuous attitude when the matter is dis- 
cussed with them. Do not forget that one of the 
strongest organizations in this country is that of the 
medical profession; and although it is not called a trade 
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union, it is one of the most efficient unions I know of. 
But, then, doctors have the necessary foresight to ap- 
preciate the benefits and advantages that must accrue 
from a community of interests intelligently codper- 
ating. 

To sum up, we will take the advantages that will come 
to the machinist who takes Mr. Badge’s advice and 
works up sufficient mathematics, trigonometry, drawing 
and a bit about nearly every trade in the factory to 
enable him to make his entry into the drawing office. 

His wages per hour will be no more than in the 
shop and much less than a man makes on a good piece- 
work job. 

In slack times his wages are liable to be reduced, and 
he will have no remedy except clearing out. 

The machinist gets paid double for working on holi- 
days. The draftsman gets nothing extra. 

The machinist gets paid time and a half for working 
Saturday afternoons. The draftsman gets nothing extra, 


The least the machinist gets for any overtime is time 
and a quarter. The least the draftsman gets is noth- 
ing at all. 


As compensation, the draftsman gets paid for vacation, 
holidays and sickness. If, however, the firm is busy, 
the vacation and holidays are often not given; and if 
absence through sickness is prolonged or frequent, the 
order to quit is soon conferred upon him. 

I think the query now becomes, “Why should a ma- 
chinist become a draftsman?” F. G. SMIrH. 

Coventry, England. 

B 

Measuring Screw-Threads in 

the Small Shop 


Mr. Murphy, in his article on accurate thread cutting, 
on page 210, mentions that for a certain thread-cutting 
job the newest and best lathe was used. It would have 
been well had he stated in the last paragraph the im- 
portance of having a good lathe and master or lead screw 
for accurate thread cutting. There are many toolroom 
tasks in which the skill of the workman can be made to 
overcome the lack of proper facilities. This is not true 
of thread cutting, however, as it is almost impossible 
to make the thread anything but a duplicate of the 
master thread. When Mr. Murphy speaks of the newest 
and best lathes I think of the days before the war, when 
shops in adding new lathes to their equipment really got 
the best. 
cently have greatly increased their number of machine 
tools is that the newest are the worst, the tool makers 
preferring the old machines to the new when accurate 
work was to be done. 

To return to accurate thread cutting, I have witnessed 
the making of Whitworth thread gages in several small 
shops lately, none of which were properly equipped for 
the work. The tool makers who were making these 
gages admitted that they were making a poor gage, 
excusing themselves by pointing out that they were doing 
the best they could under the circumstances. Polishing 
the gage with loose abrasive at the end of a stick instead 
of lapping with an accurate lap gave these gages a 
realistic appearance. If they were bright enough and 


My experience in some small shops that re- 


measured O. K. at the top of the threads, they passed 
inspection and were delivered to some firm that was 
foolish enough to give such work to those who could 
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not be expected to do it right, owing partly to the fact 
that proper equipment was lacking and partly to the 
fact that they did not thoroughly understand thread 
cutting. 

In such cases as the foregoing, I think that the party 
who placed the order was much to blame for the thread 
gages not coming up to standard. ‘Tool makers do not 
refuse to undertake a job on the grounds that their 
equipment is unsuitable. They simply do the best they 
can with the tools at hand. 
job shop looks at it in the same light. 

To produce a precision thread is one of the most diffi- 
cult and thankless jobs in the tool-making industry. If 
a real and conscientious tool maker settles down to the 
task of making a real thread gage, make 
them as described before, the real tool maker will take 


| suppose the boss of the 


while others 


more time to produce a gage. He will also complain 
about the tools. The good tool maker may think: 
“Wait until they inspect these gages. I'll get some 


credit. The other fellow’s errors will be detected.” If 
the inspection consists of looking at the polish and per- 
haps measuring across the tops of the threads, you can 
see where the careful tool maker gets off. 

Newark, N. J. GusTAVE A, REMACLE. 


What Is a Gage, a Die, a Jig, 
a Tool, a Fixture? 


The situation that has arisen in connection with the 
Army Appropriation Bill, which may call for definitions 
of a gage, a die, a jig, a fixture and a tool, page 479, is 
one that often arises with inventory classifications of 
private manufacturers. As there are no standard defini- 
tions of these terms, much difference of opinion undoubt- 
Having recently been mixed up with the 
definitions in inventory classifications, I will endeavor to 
I will give the definitions that in 


edly prevails. 


define them; or rather, 
my opinion will enable one to distinguish one of these 
devices from another, for that is really all that is neces- 
sary. It must be understood, however, that these defini- 
tions relate only to the devices used in the produc tive end 
of an organization. For instance, we know that a fixture 
in the machine shop is a special mechanical device, whereas 
in the office a table or a desk would be called a fixture. 
Gage A to detect 


measurement in surfaces, holes, 


device designed 
the location of 
Sometimes of 


mechanical Varia- 
tions of 
projections or other dimensions, an ad 
justable construction, and when so made should be set to 
a standard of measurement or by the aid of a measuring 
instrument. If constructed in such a manner that it will 
measure the amount of variation detected without the aid 
of other instruments, it ceases to be a gage and becomes 
a measuring instrument, which brings it under the classi 
fication of a tool. 

Die- 


parts which when brought together in a power-, hand- or 


A mechanical device consisting of two or more 
foot-operated press, or similar machine, will change or 
alter the form of hot or cold metals by cutting, forming, 
bending or causing the metal to flow, or perform any 
combination of these operations at one time. 

Jig—A mechanical device designed to hold parts, or 
one that can be attached to parts, which in either case 
has means whereby one or more tools that change or alter 
the form of the part can be suitably guided. 
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Fixture—A mechanical device designed to hold parts 
while manufacturing or inspecting them, and that will 
hold the parts in the position desired, the guidance of the 
working tool, if necessary, being accomplished by other 
means. 

Tool—A_hand-operated attach- 
ment or measuring instrument that cannot be classified 
under any of the preceding definitions and that will 
alter the form or location of parts or assist in their pro- 


device, machine-tool 


duction in any manner. 

I realize that the foregoing definitions are susceptible to 
criticism, and that some of the readers may find them in- 
In the event that this is so, 1 hope others 


complete. 
So 


will state their opinions on this interesting subject. 
open to criticism are these definitions that I believe I 
could criticize them myself after having studied them over 
carefully, but would rather hear the opinions of other 
readers. A, J. CHAMBERLAIN. 


South Bend, Ind. 


The Mark IV British Primer 


Having read your articles on the manufacture of the 
Mark II primer, I show herewith the Mark IV primer, 
interchangeable with than the 

It will be seen that the anvil, copper ball 
together with the projection and threaded 
The form and 
the cap 


The 


and simpler 


which is 
Mark IL. 
and plug, 
chamber, have been dispensed with. posi- 
tion of the cap chamber have also been changed, 
the the primer. 


now being inserted from base of 





PRIMER 


THE MARK IV 
general design of the cap chamber follows closely that 
of the 0.303-in. small-arm case. The anvil is formed in 
the body of the primer and has three equally spaced 
holes drilled through it, communicating with a central 
hole that connects with the powder chamber in the body 
The cap chamber is slightly tapered, 
and the limits on the diameters are + 0.0005. It is 
rectified after machining with a master punch. Another 
change worthy of notice is the alternative of using a 
vlazed-board closing disk in place of the brass disk in 
the Mark II primer. A. R. WHITTLE. 
Quebec, Canada. 


of the primer. 


The Art of Grinding 


remarks on the art of grinding on 165 
interest me. I, also, have used, sold and made grinding 
machines and wheels for all purposes. I have tried to 
study the grinding question seriously, and have often 
said as does Mr. Jacobs, “f know very little about it.” 
My early experience with precision grinding was gained 
machines that have long since been 


The 


page 


upon American 
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superseded by heavier types. I found that most of my 
trouble at this time was due to the fact that wheels were 
marked as being of the same grade but in reality varied 
in hardness. Exact instructions as to speed and feed 
could not be given. Later, on my becoming connected 
with a firm that manufactured wheels largely for iron 
founders, I met case after case where the wheel declared 
by one customer to be the best he ever used was rejected 
by another doing similar work as being much too soft 
or much too hard. 

Perhaps one man looked at labor cost and the other 
at wheel cost. Possibly one workman pressed the wheel 
harder than the other. In the attempt to get data, some 
real live information that I could make use of, I built 
a testing machine. The idea was to apply to a wheel of 
known speed and weight a. piece of metal of known 
weight under a known Then, by using the 
knowledge of the weight of metal ground away for a 
certain wheel loss, an efficiency figure would be obtained 
for purposes of comparison. In practice I found that a 
wheel that glazed under a light pressure did splendidly 
under a heavier and failure owing to 
excessive loss of material under still heavier pressures. 
From these experiments of many years ago I have always 
maintained and often proved, that on a light machine 
and slender work a soft wheel is required; and that in 
dealing with heavier work of the same material on the 
same harder wheel used. 

The nearer we to rigidity and maintenance of 
alignment in the machine and stiffness in the work, the 
wheel 


pressure, 


pressure, Was a 


machine a can be 


get 


harder the grade and the coarser the grain of 
that can be worked, and the less influence the speed and 
feed of wheel and work have upon the operator’s ability 
Thus as machines improve, 
the wheels have 


to obtain satisfactory results. 
slight differences in the hardness of 
less effect. 

All wheels of the same nominal grade and grit do 
not alike. How can they? All steel tools do 
not, although they may have been made from the same bar 
and have undergone the same heat treatment. When 
the wheel salesman fails, he wants to try his luck again. 
When we can get milling cutters to behave exactly alike 
all the time, then I will have more hope for the wheels 
and expect fewer visits from the wheel salesman. 

Clydebank, Scotland. Ropert SuHaw. 


behave 


"35 


Preventing Loose-Pulley 
Trouble 


On page 387 I noticed an article on loose-pulley trouble 
by Donald Baker. In my capacity as a draftsman I have 
had this same thing brought to my attention, and | 
thought you might be interested to know how trouble was 
avoided. 

The application I have in mind is the placing of a 
Hyatt roller bearing in the hub of the pulley. The hub is 
bored to receive the outer race of the bearing. The roller 
assembly is then put in place and the race held in position 
by end plates. These end plates also maintain the bearing 
in its proper position and prevent the escape of the lubri- 
cant as well as the intrusion of any foreign matter. 

Pulleys thus equipped have run three to four months 
with one charge of oil. They offer no installation troubles, 
since the rollers operate directly on the shaft. 

Kearney, N. J. Epwarp R. Sansom. 
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The Spectacle of Spoiling Work 
To Pass Inspection 


A most glaring example of the lack of knowledge re- 
garding screw-thread fits comes from a maker of muni- 
tions who is supplying a nation that is well known for 
the excellence of its mechanical lines. The product 
turned out by this manufacturer had a number of screw- 
thread fits, one in particular being very carefully gaged. 
It so happened that a large number of these parts got by 
the factory inspector with the outside diameter a mere 
trifle under size. The pitch diameter was practically per- 
fect. They fitted a threaded ring gage satisfactorily, but 
the outside snap gage, which should not have been used 
at all, showed the work to be slightly under size. 

In vain the maker tried to show the inspector that the 
fit was perfect and that for the outer diameter to be exact 
was practically of little account. “Orders is orders,” and 
the pieces were condemned. But they were not thrown 
away; not by a long ways. If outside diameter was what 
they wanted, they should have it. 

So a special rolling tool was made, with the lead a trifle 
off and the threads rolled so as to increase the diameter. 
At the same time it distorted the lead slightly so that the 
metal rolled up would not make the piece a loose fit in the 
ring gage. In this way all the rejected parts were saved— 
all passing inspection—and yet they were not so good a 
job as before they were “doctored for the inspector.” 

There is great need of a better understanding as to 
what really makes a good fit in many cases, especially in 
screw threads. That intangible something known as ex- 
perience, based on a goodly supply of commonsense, is the 
best foundation for rational inspection. 

o- 


The Spirit of Get-Together 


From “What can I get out of the Government?” to 
“What can I put into my Government?” is a change of 
purpose that has come over many engineers during the 
last two years. Instead of passively accepting the rights, 
protection and benefits that come from citizenship in our 
great country, there is an earnest resolve to aid actively 
in supporting, strengthening and upbuilding the State. 
This is one of the most significant changes in American 
engineering thought that has grown out of the present 
world-wide disturbance of war. 

Comments in these columns have emphasized some of 
the great things that engineers have been privileged to 
do in connection with national affairs. It is unlikely that 
the country as a whole adequately appreciates the work 
that has been done by the Naval Consulting Board, and 
particularly its committee on preparedness. This com- 
mittee, with the same membership, is to be continued and 
charged with new engineering duties for the good of the 
country. 

The preparedness work which has had such a note- 


worthy beginning and progress is to be taken over by the 
civilian committee of the Council of National 


Defense. 
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Although this committee has not yet been appointed, it 
is confidently expected that engineers will be prominent 
on its membership. 

A few weeks ago the President requested the National 
Academy of Sciences to establish a research committee 
to assist the Government in solving some of the many 
problems that constantly come up in administering the 
affairs of this great nation. The Academy at once set 
to work to meet this wish and has already established a 
basis of coéperation between its own membership of pure 
scientists and the engineers of the engineering societies 
who are applied scientists. 

This last act is also significant as it is a step in the 
getting together of two groups of men who should be 
closely associated. The men of pure science are the ones 
who reach out into the vast unknown of natural laws 
and phenomena. They are on the frontier of-discovery. 
The engineers are their followers. The facts and princi- 
ples and laws that the scientists discover and declare are 
used by others for the good of mankind. 

Beyond these achievements are a number of other move- 
ments and forces which are aiming toward a union of 
engineers among themselves. It is estimated that there 
are 30,000 in this country, most of whom belong to some 
one of the great national societies, or affiliated associa- 
tions. The vision of what this great body of men might 
do through concerted action has gripped the imagination 
of many. At the present time a study is being made of 
the possibility of organizing these thousands of men into 
a body which shall have for its purpose the bringing for- 
ward of the engineer into the position of influence in 
public affairs that is his due, 

The number of these movements, the intensity with 
which the idea has seized many of our engineering lead- 
ers—these promise much by way of practical results. 


Efficiency in High Places, 


“So far the only efforts that have been made in this 
direction | toward industrial efficiency] have been applied 
to the workman and they have apparently not helped us 
to solve our industrial problems. It is absolutely neces 
sary for us to measure the efficiency of those in control, 
for without efficiency in management effictency of the 
workmen is relatively useless, even if it is possible to get 
it. With an efficient management there is but little dilli- 
This has 
been proved so many times and so clearly that there can 
Our most serious trouble 
As long as that remains 


culty in training the workmen to be efficient. 


be absolutely no doubt about it. 
is incompetency in high places. 
uncorrected, no amount of efficiency in the workmen will 
avail very much.” 

Inefficiency of those in control! 
These are the counts in the foregoing indictment 
The quotation is from an address 


Incompetency in high 


places ! 
of industrial managers. 
delivered by H. L. Gantt before a recent meeting of the 
Massachusetts. 


Associated Industries of 
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Five years ago, perhaps only three years ago, such plain 
speaking to those who control American industries would 
have been unthought of. At that time the gaze of every- 
one was directed toward the workmen. Efficiency engi- 
neers were preaching the doctrine, “If we could only make 
the workmen efficient all would be well.” Today leaders 
in industrial thought would paraphrase that wish as fol- 
lows, “All will not be well until our industrial managers 
become efficient.” 

This viewpoint shows that another definite stage in our 
thinking and acting in regard to industrial management 
has been reached. Eves are being turned away from the 
workmen toward those who control industries. It is a 
great pity that the former stage was ever necessary. Mr. 
Gantt in the address referred to above sums up the benefits 
from the era of efficiency engineers as follows: 

“Undoubtedly much good would have been done if they 
could have accomplished their purpose, but in many cases 
—I might almost say in most cases—the only benefit 
derived from the activities of these efficiency experts was 
the benefit that they themselves received, and the word 
‘Efficiency,’ which would stand for so much, became 
obnoxious to all.” 

Efficiency medicine administered to the workmen alone 
failed to produce the economies and increase the output 
as was expected. Had these doses proved a complete 
remedy it would have been demonstrated that the work- 
men were actually the sole responsible units of the indus- 
trial organization. But the expected remedy did not work. 
Its failure but proves something that should have been 
seen from the first—real improvement must always begin 
at the top. For the average industrial structure is more 
like an image of clay throughout, than one having clay 
feet and metal upper parts. 

Put a little differently, work for improvement in indus- 
try must take the form of improving the leadership. 
Quoting again from Mr. Gantt: 

“The attempt to remedy our troubles through the 
efficiency of the workman alone would indicate that the 
workman was really the responsible man in an industrial 
organization, and that to him alone was due the credit for 
the economies and efficiencies that are produced. This is 
so far from the fact that it is hardly worth discussing. 
The workman bears the same relation to the management 
that the soldier in the ranks bears to the officers. No 
amount of bravery on the part of the soldier or efficiency 
on the part of the workman, can amount to much if he is 
improperly directed.” 

It is possible that the complaints that we hear about the 
increasing inefficiency of labor should be directed at the 
increasing inefficiency of management. A military or naval 
officer cannot be trained in a day. A shop manager cannot 
be trained overnight. We have no facts as to the relative 
increase in the number of workmen taken into our indus- 
tries compared with the number of executives and foremen 
that have taken up the work of their direction. Is it not 
possible that the workmen have relatively increased several 
times more than their managers? Yes, seems a reasonable 
answer to this question, for workmen can be trained for 
repetitive tasks in as many weeks as it takes years to 
prepare a superintendent or foreman for his responsible 
duties. 

Our great need in measurement and management today 
is a gage for efficiency in high places. When it is found, 
our present methods of shop accounting will have to be 
radically revised. 
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Workmen in Government Shops 


There is a tendency in some quarters to sneer at, if not 
to condemn, the men employed in Government workshops. 
This is usually based on the time taken to do a piece of 
work rather than on the quality of the work produced. 
But in most cases it is because of a lack of knowledge of 
either the requirements of the work or the conditions 
under which it is performed. 

When the huge rifle contracts began to come to this 
country, they were eagerly sought by men who were well 
known in mechanical lines and who looked upon it as an 
opportunity to not only make large profits but to show 
how modern shop methods and equipment could turn out 
rifles at a much lower cost than the Government plant. 

No money was spared in equipment nor in salaries to 
executives, while workmen were offered wages that at- 
tracted them from the older shops. But in spite of all 
this the rifle contracts have proved the most disappoint- 
ing of any of the war business, and if actual figures 
could be had, the costs would probably be much above 
those in the Government plant. 

The only reflection on the managers of these plants is 
that they did not realize what they were attempting to 
do. The rifle looks like a simple proposition, just an 
aggregate of small components that any shop can make. 
So the proposition seemed in advance. But it really con- 
tains many more difficult problems than appear on the 
surface, among them the often unnecessarily rigid inspec- 
tion of nonessential operations, the exact size of clearance 
cuts and the like. 

Critics of Government shops, and particularly of the 
ability of the men employed therein, are not often aware 
of all the conditions either as to the work or the equip- 
ment. And while the latter could be improved in many 
instances, it must be remembered that the larger an insti- 
tution the more difficult it is to look after such details. 
This can be found in the shops of any of the larger cor- 
porations or trusts. And if it can exist there, how much 
more will it be found in shops where the appropriations 
for improvements must come from Congress, where only 
a few who happen to come from arsenal or navy yard 
districts have any direct interest in the plants? The 
pork barrel seems to be too prominent a feature in Con- 
gress to secure good and appropriate equipment for Gov- 
ernment shops. 

A study of these shops, nowever, cannot fail to in- 
crease one’s respect for the ability of the men who are 
directly responsible for the work they turn out. No one 
questions the quality of the product; in fact private firms 
often have difficulty in getting their products past the 
same inspection, 

It seems to be a case where the men must produce 
a high-grade article with an equipment much less con- 
venient and efficient than it ought to be. And this is 
surely much more of a credit than a reflection on the 
men in Government plants. 

w 


The requirements of a good drinking-water system are, 
in order of their importance, as follows: (1) The purity 
of the water should be unquestionable; (2) the supply 
should be adequate; (3) the water should be so dis- 
tributed as to preclude all possibility of contamination ; 
(4) the water should be of a proper temperature—J. A. 
Watkins. 
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Multiple-Spindle Drillimg Heads depth, as the spindles are provided with vertical adjust- 
‘ ' : ; ; an ment. Each spindle carries its own load ; is drive 
I'he two forms of multiple-spindle drilling heads shown iy sc gan ge ag wr tnaage ag Pose — 

ot * by idlers meshed with the driver, the latter having a 
are the latest additions to the line made by the Nelson- Z — 

Blank Manufacturing Co.. Detroit. Mich. — thrust bearing at the bottom plate. Adjustment of the 
c sic ™ a4 *s > + i : S il 1] Ss is . ; > ] 4 » { . rf i NS oa ‘} or 
The two-spindle head shown was designed especially pee Ss poatinwe My ent Dee of 6 hacking: being 


ome ae threaded and the other half having a perfect fit. Four 
for drilling two 34-in. holes, 3.82 in. apart, in 9-in. shell wee ' 


slots are cut into this bearing so as to hold it in place 
when being adjusted, which is accomplished by a dog- 





pointed screw. 
The spindles run right-hand, and as in the first de- 
scribed head the adapter is separate and interchangeable. 
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Hydraulic Shell Lathe 


The illustration shows a modification of the type of 
hydraulic lathe built by the Lombard Governor Co., Ash- 
land, Mass., and described in detail on page 301, Vol. 44. 
The machine shown was designed primarily for the ex 
ternal operations on 6-in. high-explosive shells. 

The spindle is 9 in. in diameter, about 4 ft. long, and 
is mounted in two long bearings that are cast integral 
with the frame of the machine. The rear end of the 
spindle is enlarged to 10 in. in diameter and forms a 
revolving piston in the rear bearing. 

In the operation of the machine the spindle is started 
in its backward position, the forging having been clamped 
on the arbor. The spindle is started into rotation by a 
powerful hydraulic clutch that is operated instantly by 
a small valve; then by another valve the turning tools 
mounted in the holders are fed into the work. As soon 
as this has been accomplished, the forward axial move- 
ment of the spindle begins. Then the turning tools that 
divide the length of the shell into halves begin to remove 
the metal from the outside; the cutting-off tool begins 

















MULTIPLE-SPINDLE DRILLING HEADS 





plugs. The spindles have No. 2 


Morse taper and are made from 
chrome-nickel-vanadium heat-treated 
steel. The head is made in three sec- 
tions—bottom plate, gear housing 
and adapter. The adapter is detach- 
able, thereby permitting interchange 
to various machines at slight ex- 
pense. The spindles are driven from 
idlers stationed opposite each other, 
meshed to the driver, by which ar- 
rangement it is designed to secure a 
true balance. The driver has a thrust 
bearing to prevent it from cutting into 
the bottom plate, should the pressure 
caused by the use of high-speed drills 
to their full capacity be greater than 
the grip of the adapter on the drill HYDRAULIC SHELL LATHE 
sleeve. All bearings are bronze bushed. 

The three-spindle head shown is of a type built to penetrate the forging, and these three tools continue 
for any number of spindles and is designed to be to work until the front end of the forging strikes the 
especially adapted for drilling holes to a certain drill. The feed is then slightly reduced as the drill cuts 
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through the closed end, and the facing tools finish this 
surface to the correct length. Wn the spindle reaches 
its extreme forward position, an adjustable stop strikes 
an automatic reversing valve and the spindle immediately 
returns to its initial position. 

All these operations take place continuously, and at one 
About 30 hp. 
The operating 


time six tools are cutting simultaneously. 
is required to drive one of these lathes. 
oil pressure is about 200 Ib. per sq.in. 


3 


Adjustable Arbor Press 


The special features of the arbor press shown are the 
swinging tables, which can be used in any position and 
adjustment to accommodate 
work, and the auxiliary 


thereby instant 


various sizes and shapes of 


permit 


pressure-applying handle. 


In starting a mandrel into work to be turned in a 


lathe there are generally 4 or 5 in, where the mandrel 
































QUADRUPLE ARBOR PRESS 
handle moves ram ,y in. per stroke; auxiliary 


Compound 
ram % in. per stroke; maximum pressure, 30 


handle moves 
tons 
moves easily. The small handle pushes the mandrel rapidly 
to its position, but is not powerful enough for heavy work. 
By pulling the other handle the compound feature gives 
it its final the big 
handle starts the mandrel, or other work to be removed, 
and after so doing the smaller handle displaces it rapidly. 
The machine is considerably lightened, eliminating the 
usual heavy cast-iron frame. The upright bars, in align- 


squeeze. In reversing the work 
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ment with the ram, form supports for the swinging tables, 
tending to take up all spring. The ram is operated by 
two pinions on opposite sides, making it nonbinding and 
distributing the strain equally between both pinions. 
Disk bearings on the other two sides of the ram are de- 
signed to eliminate friction. The pinion shaft bear- 
ings are independent of the frame and are readily re- 
Five-tooth ratchet pawls, operating 


A pawl 


placed when worn. 
over forty-eight tooth wheels, control the ram. 
holds the ram up when not in use. 

The press shown is the latest addition to the line made 
by G. T. Eames, Kalamazoo, Mich. 


he 


Universal Grinder 


In general the design and constructional features of 
the universal grinder shown will be gained from the 
illustration. It is a recently improved model produced 
by the Ott Grinder Co., Chicago, Il. 

The sliding-table travel is automatic and is controlled 
positively by adjustable reversing dogs provided with 
screw adjustment operating against the reversing lever, 
which is provided with an attachment by use of which 














UNIVERSAL GRINDER 

tange, 5x16 in.; swing over table, without water guards, 
4 in.; swing over table water trough, 5% in.; swivel table 
graduated to angle of 6 deg.; swivel table graduated to grind 
taper to 2% in. per ft.; headstock graduated to 90 deg.; width 
of grinding-wheel driving belt, 1% in.; diameter of grinding 
wheel, 8 in.; face width of grinding wheels, % and % in.; 
work speeds from 133, 178, 254, 363 r.p.m.; table speed from 
34.5 to 121 in. per min.; width of countershaft main driving 
belt, 2 in.; horsepower required, 2; floor space required, 
31x68 in.; net weight, 1,400 Ib. 


the table can be run past the point of reverse without dis- 
turbing the adjustment of thé reversing dogs. Power is 
transmitted to the table by means of worm gearing, which 
imparts a steady movement, free from unevenness. Vee 
and flat ways, in which the table slides, are of extra width, 
giving large wearing surface, and are fitted with oilers, 
which keep the ways lubricated. The swivel table has 
its bearings on the sliding table. It is mounted on a 
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large, hardened and ground central stud and is arranged 
to swivel either way from the center for grinding tapers. 
It is controlled by means of an adjusting screw at the 
right end of the table. 

The table-driving and reversing mechanism is non-self- 
centering and consists of gears and clutches, designed to 
be positive in action. This mechanism is contained in a 
bracket bolted onto the outside of the bed and is easily 
reached for oiling. Should it become necessary it may 
be detached by removing four bolts. 

The automatic crossfeed operates at each reversal of 
the table or, if desired, at one end only, and can be ad- 
justed to any feed within a range of 0.0001 in. minimum 
to 0.002 in. maximum feed. It is automatically thrown 
out when the work has been reduced to the required size. 
By the movement of a single lever on the front of the 
machine within convenient reach of the operator, the 
change from a fast to a slow feed can be made instantly 
without stopping the machine. 

The crossfeed handwheel is graduated on its 
flange to correspond with the teeth in the crossfeed dial, 
which indicates the amount of stock the wheel is re- 
moving at each feed. 

Control of the sliding table is by a handwheel mounted 
on a sleeve that carries on its opposite end a clutch, 
which engages with the table drive clutch. 


ES 
StacKing Tote Box 


The type of tote box shown is electrically welded 
throughout. Thé handles are folded double and vunched 
to afford a hook hold for dragging the box along the floor. 
The sides slope inward just enough to provide support 
for the box above and are folded onto the ends, yet the 
deviation of the sides from square is so small that rect- 
angular work can be packed in as conveniently as irregu- 
lar pieces. A %4-in. selvage around the edge of the box is 


bevel 


designed to increase its stiffness. 
The ends extend 1 in. above the sides and are folded 
over onto the selvaged edge of the sides, where the latter 
lap onto the ends. These raised ends are bent outward 
sufficiently to permit the box above to slip between. 
Spot welded to the bottom and slightly shorter than the 
box are two half-round runners. These are beveled on 
the ends and so placed that, when the box is in stacking 
position, they are in contact with the 
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position it more readily indicates the contents of the box. 
The stacking feature of this form of box is indicated 























TOTE BOX 


steel; 


STACKING 


Size, 20x12x6 in.; stock, 16-gage handles, 14-gage steel 
by the fact that a stack of ten boxes can be tilted to ari 
angle of almost 45 deg. before buckling. 

This type of tote box is a recent product of the New 
Britain Machine Co., New Britain, Conn. 


S 


Heavy Boring Lathe 


The illustration shows the latest type of heavy boring 
lathe developed by W. & C. Douglas, Middletown, Conn., 
which represents a further development of the engine 
lathe (described in detail on page 391, Vol. 44) made by 
this firm. 

The machine was designed to be especially adapted for 
boring 8- to 12-in. shells. It will be observed that the 
machine is equipped with a pot chuck and a steadyrest. 





edges of the box below, thus opposing 
any tendency of the sides to spring 
in under heavy weights. The upper 
corners of the ends are cut off at a 
15-deg. angle. Embossed pieces are 
spot welded to the lower corners of 
the ends parallel with the upper cor- 
ners and in such position as to act 
bringing the box to 
stacking position. These guides in 
conjunction with the runners also 
serve to prevent any sidewise shifting 
of boxes while being trucked. In 
dragging the box over the floor the 


as guides in 














runners present only line friction and 
remove wear and tear from the bottom 
of the box. By reason of the raised 
ends, space is provided above the 
handle for the card holder, in which 


distance from 


Length of bed, 13 ft.; 
through spindle, 2 
faceplate 
face of steadyrest, 81 in.; 6% oa» 
gearing, 20 to 1; size of cone step, 18x8, 15x8; countershaft pulleys, 


HEAVY-DUTY BORING LATHE 


swings over ways, 26% in.; diameter of spindle, 6 in.; hole 
boring ram, 5% in, square, 74 in. long; travel of ram, 58 in 

to face of tailstock, 90 in.; distance from faceplate to 
feeds per revolution of spindle, ? fo. Mi ratio of 
18x58 in. 


in.; 
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Lathe Collet Chuck 


The form of collet chuck shown was designed for ap- 
plication to the lathe in a way that would eliminate the 
necessity of the operator going to the rear of the ma- 
chine, as in the usual form, to tighten or release the chuck. 














LATHE COLLET CHUCK 


Capacity for round stock, % in.; hexagon, % in.; square, 
vx in.; diameter of handwheel, 5 in.; projects from end of lathe 
spindle, 2% in. 


The chuck takes the place of center in the spindle. Its 
body, as well as the nosepiece, is made of heat-treated 
steel, and hardened and ground. The collet is made of 


tempered tool steel. It is split back about three-quarters 





| ‘7 
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HERRINGBONE-GEAR PLANER 


capacity; set-up shown accommodates gears up to 


FIG. 1. 


Capacity limited only by pit 


22 ft. in diameter; maximum face, 5 ft. 6 in.; main drive, 





35-hp. 
index head and pump drive, 5-hp. motors; floor space, 26x26 ft.; weight, 150,000 lb. 
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of the way from both ends, and when tightened up on the 
bar by means of the handwheel, it grips the stock the 
full length of the collet. 

In applying the chuck it is only necessary to remove 
the spindle center and shove the taper end in its place. 
The collet is inserted by removing the nosepiece on which 
the handwheel is attached and placing it in the opening 
in the body of the chuck. The nosepiece is then screwed 
back in place. 

The type of collet chuck shown is a recent product of 
the Globe Engineering Co., 42 Traction Bldg., Cincinnati, 
Ohio, and is made in two sizes, the dimensions of the 
smaller being given. 


3 


Helical-Gear Planer 


In order to obtain correctly cut gears suitable for roll- 
ing mills, the engineering department of the Mesta Ma- 
chine Co., Pittsburgh, Penn., has developed the herring- 
bone-gear planer shown in Fig. 1. The tool only moves, 
and the gear blank is held rigid throughout the cutting. 





FIG. 2. LAYOUT OF HELICAL TOOTH 


The motion of the cutting point of 
the tool in the machine must be heli- 
cal, and the geometrical considerations 
in accomplishing the motion as finally 
evolved for this machine will be made 
clear by Figs. 2 and 3. The prin- 
cipal motion of the tool must be that 
of the tangent to the helix at point A, 
center of the face, Fig. 2. The tool 
must touch the contour of the tooth un- 
der the same angle during the whole 
of its stroke. Therefore, the tool must 
swing through the angle DEF. The 
tool must have a motion to compen- 
sate for the curvature BC of the gear. 
The principal motion is attained by 
letting the tool holder slide on an 
inclined plane, as shown in Fig. 3. 
The lead screws A, which are motor 
driven through bevel gears B, pull the 
tool holders. The angle is adjusted by 
moving the supporting blocks C by 
means of screws J). In the motion that 
changes the angle during the stroke, 
the arm £, pivoted on the shaft F, rocks 
as the tool travels along, by means of 
worm and worm segments. The angle 
through which the arm rocks is deter- 
mined by the diameter of the blank, 
and change gears are used to accommp- 
date varying gear diameters. The shape 


reversing motor; : ° : 
of the tooth is determined by pressing 
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the tool holder agains’: a templet, similarly to the method 
used successfully on spur- and bevel-gear planers. 

The curve described by the tool during each cutting 
stroke is a true helix within limits of 0.0005 to 0.001 in. 
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FIG. 3. DIAGRAMMATICAL REPRESENTATION OF THE 


INCLINED-PLANE CUTTING-TOOL ARRANGEMENT 
Errors due to deformation of tool and support and to 
wear of working surfaces are exceedingly small, because 
all parts are made of more than ample size in order to 
reduce such errors to the lowest possible minimum. 


Ball-Bearing Bench and 
Column Grinder 


The illustration shows a bench grinder that has recently 
been developed by the Lamb Knitting Machine Co., 
Chicopee Falls, Mass. It is also made in the column type. 

The grinder head is cast hollow to form a reservoir 
for the lubricating oil. The spindle is of steel and runs 
in self-aligning ball bearings. Oil is admitted to the 
reservoir and bearings through a glass column protected 
by a brass guard with sight slots so that the oil level 
is visible at all times. With the oil level halfway up 

















BALL-BEARING BENCH GRINDER 
this tube the lower parts of the races of the bearings 
are below the level of the oil in the reservoir. 

The head is secured to the column by three capscrews 
and is furnished separately as a bench machine if 
desired. The spindle is 114 in. in diameter between the 
bearings and is reduced at each end to % in. in the 
bearings and to 34 in. for the wheels, which are 6 in. 
in diameter by 1-in. face. 








MACHINIST 747 


Pneumatic Internal Grinder 


While the form of grinder shown was primarily de- 
signed for internal work, it will be seen that it is adapted 
for center and other classes of grinding, paralleling in 
this respect the common forms of portable electrically 
driven grinders. 

ry’ . . . . 

rhe grinder is air-driven, working on the turbine prin- 
ciple, with the result that a compact construction is made 











PNEUMATIC PORTABLE GRINDER 


Dimensions of sleeve, 4x6 in.; air pressure required, 50 to 100 
lb.; speed, 20,000 r.p.m.; weight, 7% Ib. 


possible. As it is proposed to use the same size of 
wheel for center grinding as for internal grinding, the 
necessity for a special high-speed spindle is eliminated. 
The tool shown is a recent product of William B. 
Mershon & Co., Saginaw, Mich. 
i) 


W. HK. Millholland 
W. K. Millholland, president of the W. K. Millholland 


Machine Co., Indianapolis, Ind., and for many years dis- 
tinguished as a machine-tool designer of unusual ability, 
died on Oct. 9. 

W. K. Millholland was born in Baltimore, Md., in 1856, 
and was educated in the public schools. He entered on 
his apprenticeship with the firm of Flynn & Emmerick, 
of Baltimore, in 1874, and served a five-years course. 
Flynn & Emmerick manufactured steam engines, and also 
did general machinists’ repair work. In the third year 
of his service he was made gangboss, which position he 
held until he left the Flynn & Emmerick Co. at the com- 
pletion of his time. During his apprenticeship Mr. Mill- 
holland entered the night school of the Maryland School 
of Arts and Designs, taking a five-years course from 
which he was graduated. 

In 1879 Mr. Millholland entered into partnership with 
Mr. Matthews and established the firm of Matthews & 
Millholland in Baltimore, which conducted a general 
repair shop for five years. During this period Mr. Mill 
holland invented the balance valve for high-speed engines, 
and numerous other devices. 

In 1881 he married, and the following year moved to 
Akron, Ohio, where he was made general superintendent of 
the Falls Rivet Works, which position he held from 1882 
to 1886. During 1887 he moved to Chicago, Tl., where he 
took a position with the M. C. Bullock Manufacturing 
Co., which is now the Sullivan Machinery Co., as general 
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foreman, where he remained for three years. 
became associated with the George C. 
facturing Co. as superintendent, and was with the Whit- 
In 1897 he became sales- 
man for the Marshall & Huschart Machinery Co. and a 
year later went with the Gisholt Machine Co. as sales 
engineer, in which work he continued until 1906 when he 


comb company for six years. 


organized the International Machine Tool Co. 
holland’s last organization plans culminated in the estab- 
lishment of the W. K. Millholland Machine Co. in 1909. 

From a small beginning, with but four or five wen, Mr. 
Millholland developed the business so that at the time of 
his death it carried more than 130 men on its rolls, four 


sons being engaged in the business. 


Mr. Miilholland is survived by his widow and seven 


sons. 


ey 
Frederick W. 


Sept. 28, after a long illness. 





,, Personals 











Clayton L. Sonen, until recently superintend- 
ent of the Heald Machine Co., Worcester, Mass., 
has become superintendent of the Arthur Colton 
Co., Detroit, Mich, 

George F. Oliver, for the past year a member 
of the engineering staff of the Hopkins & Allen 
Arms Co., Norwich, Conn., has been appointed 
night superintendent of the plant. 

H. O. Bernhardt, for two years production 
manager of the Pierce-Arrow Motor Car Co., Buf- 
falo, N. Y., has been appointed manager of the 
Harroun Motors Corp., Wayne, Mich. 

P. H. Reardon, president of the General Ma- 
chinery and Supply Co., San Francisco, Calif., 
has resigned and disposed of his interests in 
the business. He is succeeded by Joseph A. 
Buckley. 

Jay G. Coutant has been appointed to the 
newly created position of construction and utility 
engineer of the Morrow Mfg. Co., Elmira, N. Y. 
Mr. Coutant has been connected with construc- 
tion work for the Willys-Overland Co. 





Obituary 











president of the Higgins 
Racine, Wis., and promi- 
city, died on 


Michael Higgins, 
Spring and Axle Co., 
nent in the civic affairs of that 
Oct. 9, aged 61 years. 

Levi Seward Conant, for several years acting 
president of the Worcester Polytechnic Institute, 
and for many years professor of mathematics at 
Worcester, was killed on Oct. 11 by an automo- 
bile truck. 

Henry Splitdorf, inventor of the Splitdorf igni- 
tion coils and a number of other electrical appli- 
ances now in general use, died at his home in 
New York City on Oct. 16 in his 83rd _ year. 
He was one of the first makers of telegraph in- 
struments, and made the ones used by Morse, 
the inventor of telegraphy. Mr. Splitdorf was 
associated with Clark in the development of the 
Clark repeater, which made it possible for Thomas 
A. Edison to invent the multiple system of teleg- 
raphy. 





Business Items 











A. P. McCulloch Machine Co. has removed 


from Chelsea, Mass., to 216 High St., Boston, 
Mass., where increased facilities for contract 
work are available. 


Wadell & Bowen Co. has taken larger quarters 
at 109-11 Tichenor St., Newark, N. 
to afford 


J., in order 


increased facilities for its line of 





Hoefer 


Frederick W. Hoefer, president of the Hoefer Manufac- 
turing Co., Freeport, Ill., widely known as a mechanical 
inventor of exceptional ability, and to whose sound busi- 
ness judgment the substantial growth of his company’s 
business is attributed, died at his home in Freeport on 
He was 62 years old. 
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In 1890 he 
Whitcomb Manu- 
usual way. 


Mr. Mill- 


Along in 1896 


Vol. 45, No. 17 


Mr. Hoefer was born at Centennial, Stephenson County, 
Ill., in 1854, where his early life was spent in much the 
His business career started in that city when 
he opened a small buggy-manufacturing factory. Later 
he moved to Freeport and began working out some inven- 
tions in a room of the old court house building. In the 
summer of 1892 Mr. Hoefer and D. C. Stover formed a 
partnership and started the Stover Novelty Works. 
Hoefer was the active head of the concern. 
Stover sold his interest to A. G. Hoefer, and a few years 
later the Hoefer Manufacturing Co. was incorporated. 

In the meantime Chester A. Hoefer, a son of Frederick 
W. Hoefer, had purchased an interest in the business. 


Mr. 
In 1896 Mr. 


Mr. Hoefer invented and developed 


along basic lines some wire-coiling machinery, which pat- 


ents were so basic that practically no other machine of its 
type was developed and put on the market during the life 


of the patent. 


we = 


special machinery and tool work. The factory 
was formerly located in Rahway, N. J. 

The S. P. Manufacturing Co., Cleveland, Ohio, 
has been organized by Paul D. Stafford and 
Irving H. Putnam, formerly associated with the 
Ferro Machine and Foundry Co., for the pur- 
pose of engaging in contract machine-shop work. 

W. Adier has opened temporary offices at 32 
Union Square, New York City, where he will be 
glad to hear from tool and machinery firms de- 
siring representation in European and other 
countries in which he has travelers and estab- 
lished offices. 


The Annual Fair at Lyons, France, will be held 
from Mar. 1 to 15, 1917, inclusive. Buyers from 
all parts of the world will be present, and it is 
desired to have as large a representation of 
American manufactures as possible. The State 
Department has placed $500 at the disposal of 
the American Consul, which will enable him to 
distribute catalogs and other literature of Ameri- 
can manufacturers who are interested. Catalogs 
can be mailed direct to the consul at Lyons. 


The Haynes Stellite Co., Kokomo, Ind. has 
opened branch offices as follows: Roe L. John- 
son, Mgr., 120 Broadway, Room 1846, New York 
City; A. F. Young, Mgr., 900 Lytton Bidg., 
Chicago; G. O. Litt, Mgr., 910 First National 
Bank Bldg., Cincinnati; J. T. Plummer, Mgr., 911 
Citizens Bldg., Cleveland; J. J. Cruice, Mgr., 318 
Telegraph Bldg., Detroit. Each of these branches 
has expert demonstrators and will carry a com- 
plete stock of standard size solid Stellite tools 
and arc-welded Stellite tools. 


Ignacio Anitua, of the firm of Anitua y Charola, 
Eibar, Guipuzcoa, Spain, who has been in this 
country for an extended period for the purchase 
of machinery and tools, is enthusiastic concern- 
ing possibilities of American machinery in Spain. 
Those manufacturers interested in the Spanish 
market are requested to send two catalogs, with 
export prices and discounts, to the American 
branch of his firm at 194 West St., New York City, 
and one catalog to Mr. Anitua direct at the 
home office in Spain. Mr. Anitua returns to Spain 
to take up an energetic campaign’ and expects 
to return to this country the early part of next 
year, 





| 


Trade Catalogs 








Grinding Wheels. Waltham Grinding Wheel Co., 
Waltham, Mass. Catalog No. 16, pp. 84, 6x9 in. 
Illustrated, 

“GoodActive” Belt Shifter for Cone Belts. Niles 
E. Larson. P. O. Box 250, Chicago, Ill. Circular. 
Illustrated. 

Chicago Automatic Screw Machines. The John 
Macnab Machinery Co., 90 West St., New York. 
Catalog. Pp. 16. 8%x1l1. Illustrated. 

Metal-Cutting Saws and Machines. 
G. Thompson & Son Co., New Haven, Conn. 
alog No. 16, pp. 64, 5x8 in. Illustrated. 


The Henry 
Cat- 





The business grew quite rapidly until 1904, when a 
new building was entered—since which time the entire 
attention of F. W. Hoefer was along the lines of develop- 
ing drilling and boring machinery. 

In addition to his immediate business interests Mr. 
Hoefer devoted much of his time to civic affairs. 
Hoefer is survived by his widow and three children. 


Mr. 


“Toledo” Pipe Threading Devices. The Toledo 
Pipe Threading Machine Co., Toledo, Ohio. Cata- 
log. Pp. 14. 3%x6 in. Illustrated. 


Bronze Bushings and Bearings. The Bunting 
Brass and Bronze Co., Toledo, Ohio. Catalog 
and Price List. Pp. 84. 5x8% in. Illustrated. 

Duntley Electric Sensitive Drilling Stand. Chi- 
cago Pneumatic Tool Co., Fisher Building, Chi- 
cago, Ill. Bulletin E-31. Pp. 4 6x9 in. [Il- 
lustrated. 

Grinding Machines. Landis Tool Co., Waynes- 
boro, Penn. Catalog. Pp. 26. 6x9 in. Illus- 
trated. This describes the plain self-contained 
grinding machines for cylindrical and conical 
surfaces built by this company. 

Machinists’ Small Tools. Pratt & Whitney Co., 
Hartford, Conn. Catalog No. 9. Pp. 316. 4%x 
7% in. Illustrated. This covers taps, dies, ream- 
ers, milling cutters, twist drills, lathe tools, etc., 
and contains tables of standard threads, machine 
screws, etc. 


Forthcoming Meetings 














American Society of Mechanical Engineers. 
Annual meeting, Dec. 5-8, Engineering Building, 
New York City. Calvin W. Rice, secretary, 29 
West 39th St., New York City. 

American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 


land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 


Cleveland, Ohio. 

Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Ill. 

Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8S. 
Teale, secretary, 35 Broadway, New York, N. Y. 
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Machining a Gas-Motor Crank Case 


By Frep F. Bowen 





SYNOPSIS—This includes the unusual operation 
of roughing the crank-case joint on a buzz planer. 
It also shows the methods of handling the succeed- 
ing twenty operations and gives the time required 
for each. 





The first operation on this crank case is to run it over 
a wood buzz planer as in Fig. 1. This is to remove the 
stock to within ;, in. for finish on the vertical mill. 
This case when finished has no gaskets in it, but it is 
scraped to a surface plate. Oil pans and gear-case covers 
are surfaced to finish size where gaskets are employed. 





FIG. 1. ROUGH-SURFACING CRANK CASE ON BUZZ PLANER 
Place a flywheel on top of the case as a weight to keep 
the case from chattering, as shown in Fig. 1. High-speed 
steel blades are used in the cutter head. This machine is 
run at 3,000 r.p.m. The blades are ground the same as 
for wood. You can remove Ne in. of stock at one cut. 

For finish milling use 1 part lard and 2 parts kerosene 
oil mixed, for a nice finish surface. Time, 7 min. per 
Case, 

The second operation is to mill the bottom in the fix- 
ture, as in Fig. 2. This fixture has three set locating 
plugs that locate from pattern peints, and two spring 
Two studs and clamps, operating through cyl- 
One cut 


plungers. 
inder holes, hold the case to the fixture. 
quired to finish case. Time, 10 min. per case. 
Operation No. 3 is to mill the cylinder face on a flat 
cast-iron plate fixture with four straps to hold case to 
fixture, taking one rough and one finish cut. Time, 16 


is re- 


min. per case, 

Drilling and reaming the plunger guide holes in a 
jig, under an eight-spindle drill, constitute the fourth 
This jig, shown in Fig. 3, locates from a 
center line laid out on the case. There are four slip drill 
bushings and four slip reamer bushings. Four holes are 
drilled on one side of the case, then the case is reversed 


operation. 


and the other side drilled, leaving 45 in. of stock to ream 
with four rose-shell reamers. Reaming is done in the 
same way. After this operation every jig is located from 
the plunger guide holes. Time, 15 min. 

Operation No. 5 is to mill the hand hole or inspection 
hole and the magneto-bracket faces. This is done on an 
angle-plate fixture, Fig. 4, which is vertical 
mill. It has two hardened and ground plugs A and B 
that locate the case from the plunger euide holes, up 


used on a 


against the cylinder face, and is held by two clamps, C 
and D, through cylinder holes. Machine one side, reverse 
the case and then finish the other side. Both 
machined to the same dimensions from plunger guide 


sides are 





MILLER 


FIG. 2. FINISHING ON VERTICAL 
holes. The top of the fixture is milled off for placing 
the size block to set the cutter and to get the correct size. 
Time, 45 min. per case. 

Next comes the sixth operation 
the case on the bearing-cap seats. 
cal mill, locating the case on the cylinder face and clamp 
ing it to the table. Time, 30 min. 

The seventh operation is to drill the stud and clamp 
holes in the bottom of the case. The studs in this case 
vo clear through, so drill half way through with the jig 
located by plugs A, B and C into the plunger guide holes. 
Time, 35 min. 


milling the inside of 
This is done on a verti- 


The jig is shown in Fig. 5. 
All holes on the top of the case are drilled in the jig 
shown in Fig. 6, this forming the eighth operation, Next 
drill the stud holes to meet the holes drilled in operation 
7. The 
fore. Time, 40 min. 
reamed under the radial drill to let 
the time is 6 min. for this, the ninth operation. 
Operation 10 covers the boring of the crank, cam- and 
Lucas hori 


jig locates from the plunger guide holes as be 


The camshaft core holes are then 
in the horing bars: 


boring jig, using a 


We use cast iron instead of stee! 


magneto-shaft holes in 
zontal boring machine. 
for bushings in the jig for boring har hearings, and ust 


heat-treated boring bars. Our experience is that cast-iron 
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FIGS. 3 TO 9, 11 AND 12. DETAILS OF TOOLS USED IN MACHINING A GAS-MOTOR CRANK CASE 


Fig. 4—Angle plate for side milling. Fig. 5—Jig for holes in bottom of crank case. 
7—Boring bars and reamers for main camshaft and magneto shaft 


Fig. 3—Jig for plunger guide hole. 
oil-filler finishing 


Fig. 6—Jig for holes in top of crank case. Fig. 
bearings, Fig. S—Gear-case milling fixture. Fig. 9—Oil-filler milling fixture. Fig. 11—Crank-case 


tixture. Fig. 12—Boring tool for cylinder hole 
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bushings in a jig of this nature are the cheapest to make 
and that you can run the machine faster with no danger 
of bars and bushings cutting from the kerosene oil in 
cutting lubricant, which gets into the bearings. 


We have 








” 


“110235 > 


FIG. 16 
OPERATION i9 





FIGS. 13, 15 TO 18. DETAILS OF OTHER 


Fig. 13—Boring jig for crank case. Fig. 15—Fixture 
gear case for cover Fig. 17—Cylinder 
bearings, camshaft and magneto shaft 


bored 500 crank cases with a fixture of this type before 
replacing bushings. 

The tools for bars are made from % in. in diameter 
drill rod No. 5, taper pin hole drilled and reamed half 





TOOLS USED IN MACHINING 


hold-down boss spot-face 
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way into cutter through bar, details being shown in Fig. 
is drilled and with 


All 


Case Is 


a 


y. The magneto-shaft reamed 
the 
located 
being left in all bearings 


The 


bore 
hardened and ground slip bushings. tools are 
driven by knuckle joints. The 
plunger guide holes, 0.006 in. 
for the line-reaming fixture. 

same casting is used for the line-reaming 


from 


Time, 2 hr. per case, 
fixture. 

The sides of the crankshaft main bearings are faced 
on a horizontal boring mill with six properly spaced side 
milling cutters mounted on an arbor. The case is located 
from the plunger guide holes as before, and the same 
kind of a fixture is used as is shown in Fig. 4. This is 
operation 11. Time, 10 min. per case. 

The gear-case cover end is then milled on a horizontal 
The plate 
fixture shown in Fig. 8 is used, the case being strapped 
upside down on the cylinder face, and located from the 
and B. The time 
The same fixture also answers for operation 


boring machine, this forming operation 12. 


plunger guide holes on two plugs A 
is 20 min. 
13. This mills the back-cover face on the same horizonta! 
machine. Time, 15 min. 

Machining the oil filler comes next and forms opera- 
tions 14 15. The milling is done with the angle 
fixture shown in Fig. 9. The work is located from the 


and 





OPERATION 
17 


FIG. 18 or S 

A GAS-MOTOR CRANK CASE 
for drilling hand hole in crank case Fig 16 Jie for drilling 
tool. Fig. 18 Hand line reamers for crank-case main 


oil-pan clamping holes and clamped by four slotted steel 
The milling is done on a vertical ma- 
The oil-filler hole is hored with an angle 


The 


clamps as shown. 
chine in 6 min. 
fixture, Fig. 11, under the radial drilling machine. 
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case is located by taper plugs in the guide bushing. This 
locates the case from the cored hole in oil-filler holes. 
We at first located the case from the oil-pan clamp holes, 
but found there was too much variation in casting at this 
point. This bore is 4 in. in diameter and 1% in. deep, 
undercut to an angle of 30 deg., this being done by an 


eccentric tool. Time, 15 min. 


Bortna CyiLinpeEr Hoes IN BAsE 

The four cylinder holes are then bored in the top of the 
case with a double-bladed two-size cutter, operation 16. 
The first size is used as a rougher and the second as a 
finisher. Details of this are shown in Fig. 12. The case 
is located by two plugs from the plunger guide holes and 
is clamped by two studs through the plunger guide holes, 
as shown in Fig. 13. Time, 35 min. 

All small holes on both sides of the crank case for hand- 
hole covers, magneto bracket, plunger-guide setscrew and 
name-plate holes are then drilled and tapped, operation 
17. These holes are drilled on a high-speed radial drill- 
ing machine with an angle-plate fixture for holding the 
case, as in Fig. 14. The fixture shown in Fig. 15 locates 








DRILLING SIDE HOLES ON CRANK CASE 


FIG. 14. 


the case from the cylinder holes. The small, separate 
drill jigs B are located from the plunger guide holes. 
Time, 25 min. 

The next is operation 18, which taps all holes on top 
Six of these holes are %-in. Whit- 
As we experienced some 


of the crank case. 
worth thread, left-hand thread. 
trouble in breaking taps, we took a tap to the grinding de- 
partment and had half of the diameter of the threads 
ground away. Using this for the first tapping operation and 
a full-thread tap for the finishing operation ended our 
troubles. This requires 30 min, per case, 

The next drilling operation, 19, requires a large fixture, 
as shown in Fig. 16. This drills the gear-case cover end. 
The case is strapped to a radial drilling-machine table 
with the jig locating into crankshaft and magneto-shaft 
hore. Time, 8 min. 

Operation 20 spot-faces the oil-pan clamp noles and 
the gear-case cover-clamp holes with a special slip counter- 
bore from the underside of the boss. The tool, Fig. a7. 
shows how the cutter is held with a sort of bayonet 
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joint. By reversing the machine this cutter will drop off 
and you can pull shank from hole and be ready for the 
next hole. Time, per case, 15 min. 

The last operation, 21, is the line-reaming of the 
main bearings and the cam and magneto shaft. For this 
reaming the case is located from the cylinder face and the 
plunger guide holes. This is a hand operation and is 
done in the assembly room after the case has been through 
the inspection department. Both the fixture and the 
reamers are showr in Fig. 18. After this it is ready 
for scraping the joints and is then assembled. 


ES 3 


Purchasing Machinery 
By J. P. Bropuy* 

An interesting part of the duties of the manager, super- 
intendent or purchasing agent is the buying of the 
most suitable machinery for the work. It is doubtful 
whether sufficient importance is attached to this phase 
of purchasing to assure that the right kind and size of 
machine tool will be bought. I know of many mis- 
takes having been made because of a tendency to adhere 
to past practice. 

Engine lathes are often purchased for cylindrical work 
of a specific character, because lathes have in the past 
been used for all kinds of cylindrical work. The right 
idea, however, is to eliminate the lathe when another tool 
is more suitable. The lathe is a useful tool and always 
will But where is the sense in purchasing lathes 
when chucking machines, hand and automatic screw ma- 
chines and boring mills are better adapted to the work ? 
Still, many intelligent men buy lathes for work that 
can be done better and cheaper on some other type of 
machine, 

The hand screw machine, on work within its scope, 
is far superior to the lathe. The same is true of boring 
mills and automatic screw machines on work for which 
they are fitted. In spite of this fact some of us fol- 
low the path of least resistance in making purchases and 
for a given product buy that equipment which we have 
always bought. This is all wrong. We should inves- 
tigate, get prices and productions and inform ourselves 
as to which tool is the most suitable. Such investiga- 
tion must be carefully conducted. The records of pro- 
duction of a certain machine on somewhat similar work 
give no positive assurance that similar results will be 
obtained on our work. 

The miller has made phenomenal records in the pro- 
duction of flat surfaces at low cost, but there are flat 
surfaces that the miller cannot produce as cheaply as the 
planer or the shaper. The reverse of this is also true, 
and a manufacturing plant using planers and shapers on 
work better suited for the miller is negligent. 

A common mistake in purchasing drilling machines 
is to get them too light for the work. Crowding a drill 
on a drilling machine that is too light will strain the 
machine. For this reason the ability to deliver quan- 
tities of accurate work shoukd be considered in the pur- 
chase of drilling machines. This applies especially to 
radials. In buying radials an oversized machine is vastly 
superior to one that is just able to do the work. 

Punch presses are machines that require cautious in- 
vestigation before a decision is reached as to the best 


be. 


*Vice-president, Cleveland Automatic Machine Co. 
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size to purchase. A press that is used for blanking, pro- 
ducing pieces to the capacity of the machine, may work 
with ease when the punches and dies are new and sharp. 
But what happens when the keen edge of the cutting 
tool is destroyed, after a few hundred pieces are pro- 
duced? If the machine is not abundantly powerful, the 
working parts will be strained, and one must be constantly 
grinding punches and dies to avoid disaster to the 
machine. 

And now comes the question of hand-operated as op- 
posed to automatic machines. The hand screw machine 
is an exceptionally useful tool, and almost any piece of 
cylindrical form can be produced on it. But before buy- 
ing these machines for a given line and quantity of 
work it would be well to make inquiries as to the re- 
sults obtained on automatics. 

Setting up a hand machine is somewhat similar to 
setting up an automatic, and vice versa. But the hand 
machine necessitates the constant attention of the oper- 
ator, while the automatic does not. For turning out a 
great quantity of work at low cost the automatic is the 
really uptodate machine tool. One man can operate from 
four to eight automatics, whereas one man can operate, 
in nearly all cases, only one hand machine. With large 
quantities of work, the saving of operating costs is greatly 
in favor of the automatic. 

Considered merely from the viewpoint of output on 
large and small work, hand and automatic screw machines 
will be found about equal. In some cases the hand ma- 
chines can do slightly more work than an automatic, 
and in other cases the automatic shows some gain over 
the hand machine. So it is just to rate them as equal 
producers. 

In conjunction with automatics and hand machines 
the grinder plays an important part. The grinder is 
a wonderful machine when not crowded beyond its capa- 
city; if it is, the results are very discouraging. One 
should be careful when ordering grinders and buy them 
large enough. Work produced on a grinder that is not 
heavy enough merely has the surface scratched. It is 
costly and unsatisfactory, whereas if the correct machine 
with proper wheels is used, the result is little short of 
marvelous. 

All that has gone before means that when you give or- 
ders to your purchasing department to buy new machin- 
ery, do not do so too hastily. Do not make the mistake 
of ordering a 14-in. lathe for work that should be done 
on an 18-in. size. This applies to any kind of machine. 
An overcrowded machine costs more for cutting tools and 
vastly more for repairs and depreciation. One cannot 
confidently expect so good or so much work from a ma 
chine that is not suitable for the job. 


Riveting and Shearing Machine 


By WILLIAM SEELERT 


The machine described below has proved to be a great 
time saver on repairs. One end of the tool is designed 
for shearing off the heads of rivets on old coupler and 
draw pockets, the other end for riveting new ones to- 
gether. 

It will be observed that the machine is of heavy con- 
struction, which is necessary for this class of work. 

This machine is composed of the stroke cylinder A (28 
in. in diameter by 18 in.) with lugs B cast on both sides 
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onto which are fastened the 16-in. I-beams, these in turn 
being reinforced and supported by the plates C (1x15 in. 
by 8 ft.), which are bent around the sides of the air 
cylinder. 

Underneath the air cylinder is mounted a stroke cyl- 
inder (10 in. in diameter by 24 in.) that is filled with 
The cylinder is provided with a bypass and 


kerosene, 











AND SHEARING MACHINE 


acts as a cushion for the air piston. Without this cush- 
ioning effect the machine would soon jar itself to pieces. 

The holes in the levers at D and D’ are slightly oblong 
to allow for the radial movement of the levers. The 
ratio D-E to E-D' is 3 to 1, making a pressure of about 
73 tons on the ram F at 80-lb. pressure in the cylinder 
A. The machine is operated by the three-way cock //. 
The cutout cock J operates the air cylinder K by means 
of which the couplers are pushed against a stop and held 
in place while the rivet heads are being sheared. The 
air cylinder A is single-acting, but in cold weather the 
piston is a little sticky. To counteract this the air pipe 
leading into the top head with the three-way cock J was 
applied, to force it down. 

The levers F and the uprights @G are forged from a 


good grade of iron. 


Reducing Breakage om Small 
High-Speed Drills 

By D.C. 

We have three semi-automatic five-spindle drill presses 

in diam- 


BENTON 
for drilling cotter-pin holes °/,, in. and 4 in. 
ter in cap screws and clevis pins. 

Owing to the shortage of men, we had to employ boys 
to operate the machines. After our contract ran out on 
high-speed drills we found that we had to pay list plus 
30 to 50 per cent. for drills. We checked our drill cost 
for a month and found that the broken drills represented 
more money than we got for the delivered product. 

The next month the following plan was tried: Where 
the plece-work price was 5%4c. per 100 holes we gave the 
boys a price of 634c. per 100, provided they did not 
break more than four drills during a ten-hour day and 
8 cents per 100 if they did not break more than two drills 
a day. This,at once made a great change. in our drill 
cost, and all the boys are showing an interest in their 
work, taking greater care and producing a larger output. 
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Jigs Used in Manufacturing Elements 
for Hosiery Machines 


By Rospert Mawson 





SYNOPSIS—On this and the accompanying 
page are illustrated some jigs and fixtures for 
machinery elements used on hosiery machines. 
The tools are modern in design and construction, 
and interesting methods of locating and holding 
the parts are shown. The jig for the take-up 
head cover employs a swinging steel plate that fits 
into a slot previously milled as the locating 
medium. It is believed that the principles here 
described may be followed in many machine shops. 





On pages 666 and 718 were shown tools used by the 
r . 
for 


Jenckes Knitting Machine Co., Pawtucket, R. I., 
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FIGS 
JIGS AND FIXTURES USED IN MANUFACTURING HOSIERY-MACHINE ELEMENTS, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 
Operation—Drilling and reaming tension latch, Fig. 1. The 
rough casting is located in the jig in a V-block. The cover 
is then dropped down and a thumb-screw tightened on the 
piece. A strap at the end and a knurled head screw hold the 


casting securely. 


Holes Machined—One hole %-in. spot-drilled and reamed. 


One \4%-in. and one ,-in. drilled. 
FIGS. 4 AND 4-A 
Operation—Drilling and reaming take-up head, Fig. 3. The 
casting is located by two pins placed in the form of a V. The 


The cover is then 
head screws 


other end of the part rests on a height pin. 
dropped down, and by tightening the knurled 
the casting is held in position. 

Holes Machined—One %-in. spot-drilled and reamed, one 
4j-in. drilled, two ,-in. spot-drilled and reamed, four No. 9 
drilled, three No. 38 drilled and two holes drilled to suit No. 
8-32 threads. 


FIGS. 6 AND 6-A 
reinforcer stop-lever bracket, Fig. 5. 
The rough casting is placed on a height pin and located 
against a stop surface. The cover is then swung down and a 
knurled head screw is tightened on the part to hol it in po- 
sition. 

Holes Machined—One %-in. 
jy-in. drilled and one hole drilled 


Operation—Drilling 


and reamed, one 
10-24 threads. 


spot-drilled 
to suit No. 


FIG4 


manufacturing parts for hosiery machines. The jigs and 
fixtures are of modern design and incorporate good 
holding and locating features. In this article the time 
required for machining is given, also the milling speed 
for the cutter. The data should prove of value to the 
general machine shop where problems occur in which jigs 
and fixtures are necessary. 

In the textile-machinery practice covered in this arti- 
cle the work produced meets the requirements of both 
practical and economical conditions. In other classes of 
work, where a higher degree of accuracy than that cov- 
ered is not required, it is believed that much of suggestive 
value can be obtained from the textile-machinery field in 
connection with good commercial machine-shop practice. 
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FIGS. 8 AND 8-A 

Operation—Milling take-up head cover, Fig. 7. The rough 
casting is placed on two height pins and forced against stop 
pins with knurled head screws. Two straps are then fast- 
ened down onto the casting with thumb nuts to hold the piece 
in position. 

Surface Machined—Two notches, using a side cutter 1.096 
in. in diameter and ; in. long operating at 506 r.p.m., the feed 
being controlled by hand. 


FIGS. 9 AND 9-A 
Operation—Drilling take-up head cover, Fig. 7. The milled 
casting is located by a steel plate that fits into the ma- 


chined slot of the piece. The cover is then dropped down, a 
knurled screw holding the casting in position. 

Holes Machined—One “/,,-in. drilled, two %-in. drilled, one 
No. 53 drilled, one No. 38 drilled, one hole drilled to suit No. 
8-32 threads, and two holes drilled to suit No. 6-32 threads. 

FIGS. 11 AND 11-A 

Operation—Drilling stop-lever plunger, Fig. 10. The piece, 
has been previously cut to length, is located in V- 
in the jig. The cover is then dropped down, and as 
this is also fitted with a V-block, it assists in locating and 
holding the part to be drilled. The locating and holding 
action is rapid. 

Holes Machined—One %-in. drilled and one hole drilled to 
12-24 threads. 


which 
blocks 


suit No. 
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Stop and Slotting Bushing 
Holder for Automatics 


By C. N. UNDERWooD 


This arrangement was devised at the Remington Type- 
writer factory where a large number of screws like that 
shown in Fig. 1 was required. The limits allowed on 
this screw were as follows: In length 0.005 in., in thick- 
ness of head 0.005 in., and in thickness of thread body 
0.002 in. They were made on a Brown & Sharpe No. 
00 automatic screw machine equipped with a slotting at- 


"| chuck 


¥ a 





MACHINE STEEL 
(Pack Harden) 


Stop 
FIG. 1. THE SCREW FIG. 2. COMBINATION STOP 
REQUIRED AND BUSHING HOLDER 
tachment. The average production per machine per 


10-hr. day was 5,417 screws, and six machines were re- 
quired to produce the required number. By the use of 
this combination stop and bushing holder the time neces- 
sary for revolving the turret was saved. 

This arrangement, shown in Fig. 2, consists of a 
holder A which replaces the regular bushing holder of 
the slotting attachment, the chief difference between the 
two being that it is extended to form a support for the 
stop B. The stop is screwed into the holder and held in 
place by a setscrew. The bushing C is made taper and 
fits into the holder as shown. 

The operation of the machine is as follows: The tur- 
ret advances and the die cuts the thread on the body 
already formed to size by the cutting-off tool, as shown 
in Fig. 1. The turret recedes and the slotting arm 
drops to a position in which the stop B is directly in 
front of the chuck. The machine then feeds the stock 
LAYOUT FOR FRONT AND BACK SLIDE 

AND LEAD CAMS 
Machine type—No. 00 Brown & Sharpe 


machine. Spindle speed—Forward 850, reverse 3,000. 
to make one—4. Gross in 10 hr.—9,000. 


TABLE 1. 


automatic screw 
Seconds 


Operation Hdths. From To Throw Rev. eed 
De ee 16 33 49 0.035 32 0.0011 
rrr 1 49 50 ain ede S Corea 
CUROT cc csseceess 32 a 32 0.070 64 0.0011 
errr, 16 32 48 0.023 32 0.0007 
Se tesewuenede 2 48 50 en Be! * ~peuwe 
eee re 8 50 58 eee . eee oe 
Bee GE ccccocences 17 58 75 ase Geeeee.: ~ eens 
3 aan eer 5 75 80 0.170 — 06 ogee 
GE wk ec crscees 20 8O0 100 Tr oa ») ‘wemes 


out to the stop after which the slotting arm drops to its 
second position in which the bushing is directly in front 
of the chuck. The slotting arm then moves forward 
and the screw is taken into the bushing while the cut- 
ting-off tool separates the screw from the stock. The 
screw is then carried in the bushing to the slotting saw 
and slotted. The forming tool forms the head and neck 
of the screw at the same time that the cutting-off tool 
forms the thread body and cuts off the previously made 
screw. 
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Special lead and slotting cams are required for the 
operation of this arm. Table 1 shows the layout of the 
lead cam for the screw shown in Fig. 1. 


TABLE 2. LAYOUT FOR ROTATING CAM 


Machine type—No. 00 Brown & Sharpe automatic screw 
machine. 


: Below 
Operation Hdths. From To Outside 
i ns vawalesine a ows eee 7 81 88 i iol aves 
tT on ee 5 88 3 0.900 
Ds anh whomwh @ om ed6e 4 6 3 3 6 vada 
Dwell for advance and C.o......... 32 6 38 sepe 
nn cachesncetedetsenes« 10 38 48 eees 
Dwell for advance and slotting... 33 48 81 ene 


In Table 2 is shown the layout for the rotating cam 
for the same screw, and Table 3 shows the layout for 
the slotting cam. 


TABLE 3. LAYOUT FOR SLOTTING CAM 
Machine type—No. 00 Brown & Sharpe automatic screw 





machine. 
Below 
Operation Hdths. From To Throw Outside 
PT SV ERGOR  6occacchece 6 13 19 on me 
Dwell for c.o. and ascend. 32 19 51 RA 0.250 
ID itn ol ats ik Sie ge ok blah 29 51 80 0.070 oan 
Pe Be nncwcedennes 1 80 81 ones eee 
Dwell for descent and feed 32 81 13 


The machine spindle was run at 3,000 r.p.m. and oil 
cups placed on the journals. The time for making a 
screw was reduced to 4 sec. The average daily produc- 
tion of the machines jumped to 7,675. This gave ar 
increase of 42 per cent. in the production, and the num- 
her of machines required was reduced from six to four. 
These machines have been running for two years under 
these conditions and have given absolutely no trouble. 
In fact they require less attention than they previously 
did when the stop was located in the turret. 

wR 
Tapping the Thread on Chasers 
By Gerorce B. FAmMAN 


I needed a hand chaser in order to ease out a brass 
nut that was too tight. Not having one handy, I took 





METHOD OF 


MAKING 


THE CHASERS 


two files and after annealing them clamped them with 
spacers between two strips of iron, as shown. I then 
drilled a tap hole through the files and tapped them. 


a 

The Selection of a Foreman should be made from the shop 
force and from those who recommend themselves by being 
active, energetic, conservative, but progressive, with good 
moral character. We prefer selecting from the older men if 
their qualifications are satisfactory. In qualifications con- 
siderable knowledge of figures, reading and plain writing 
are essential, and being able to understand orders quickly. 
He must also possess mechanical skill and executive ability, 
be systematic and thorough in doing work and have the ability 
to impart information concerning the operations carried 
on in the shop. While being able to explain operations 
clearly, he must not incline to perform them.—‘“Railway and 
Locomotive Engineering.” 
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Manufacturing a Top Plate for a 
Typewriter--I] 


By Frank A. STANLEY 





SY NOPSIS—One operation in this series consists 
of form-milling a V-surface in the top of a casting 
with the work located by a split parallel device and 
the cutter guided in a gage slot on top of the fiz- 
ture. The most interesting operation is the auto- 
matic cutting of a series of radial slots where the 
indexing from cut to cut is accomplished by the 
miller mechanism so that the process is continucus 
from start to finish. 








Fig. 7 illustrates a somewhat different type of milling 
operation from those described in the first section of this 
article, in that here is shown the process by which the accu- 
rate V-tip of the fan-shaped top plate of the typewriter 
frame is milled to exact dimensions, and the narrow flat 





~ 


“ 74 





When set forward, the binder screw at the top is brought 
down lightly to hold the plug against the possibility of 
slipping back under the action of the form cutter when 
it feeds forward against the work. 


POSITIONING THE WorK 


The work itself is positioned in exact reference to the 
cuide slot at the top of the fixture, which determines the 
position of the cutter by the same type of parallel locat- 
ing device shown at £, Fig. 6, in 
milling fixture. This locating device is visible halfway 
down the vertical surface of the miller fixture in Fig. 7 
and is more clearly seen in Fig. 8. In all cases where 
this type of locating device has been applied to fixtures 
the left-hand fixed with a and is 
It is therefore always in exact relation to the 


connection with the 


side is dowel never 


changed. 











pe 


FIG. 7. MILLING THE SEAT FOR THE TYPE GUIDE 


referred to in connection with Fig. 1 is produced to exact 
width—that is, to 0.080 in. This means that the sharp 
V-point is cut back a depth of 0.029 in. in preparing this 
V-surface to receive the hardened-steel guide block that 
serves as an accurate type guide at the point of printing 
on the typewriter when assembled. 


Form-MILiinc THE Front oF THE CASTING 
The holding fixture in this case is an angle iron with 
a vertical face, shown in Fig. 8, which is provided with 
suitable equalizing stop surfaces A to receive the top plate. 
This is placed against it in perpendicular position and 
held by simply pushing forward the knurled-head plunger 
carried in the housing at the left-hand end of the fixture, 
as shown in Fig. 7. This plunger is not pressed forward 
by spring action, but by simply sliding it in contact with 
the work with easy pressure of the fingers, thus making 
it impossible for any distortion to occur if reasonable care 


is used in moving the plug into contact with the work. 


FIG. 9. DRILLING JIG FOR THE TOP PLATE 


cutter guiding surfaces or any other portion of the fixture 
which must be relied upon to establish and maintain ac 
curately any distance between surfaces or any important 
dimensions where the cut has to be taken. The right-hand 
half of the parallel locating device is the portion that ad 
mits expansion away from the center line, if expansion is 
at all possible. As a 
generally made a snug fit in the slot in the work that 
passes over them and constitute a gage for the accuracy 
of such work. Closed to their normal position, the work 
should just press over them lightly. When expanded even 
a small fraction of a thousandth of an inch, they should 
secure the work sufficiently for locating purposes. 

If too great a degree of expansion is possible under the 
action of the opening rod, it is apparent that the prelim- 
inary milling operations have been indifferently done, 


matter of fact, such devices are 


although so long as one side and one side only is relied 
upon for the locating surface, all following cuts will be 
properly positioned in relation to that surface. It is, 
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however, the best practice to see that expansion devices 
of this kind never require to be opened more than a min- 
imum amount to give the result looked for. 

As will be inferred from what has gone before, the 
location of the cutter in relation to the work is estab- 
lished by the guide formed in the steel block B at the 
top of the fixture. This constitutes the setting gage by 
which the table of the machine may be accurately adjusted 
in and out until the cutter will just pass freely through 
the jaws of the gage block without improper contact at 
either side. The depth is also established just as accu- 
rately by using a feeler gage between the cutter teeth and 
the top of the guiding surface, and the point of the work 
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thus finished may be relied upon to be dead right, both as 
to shape, because of the form of the cutter, and also as 
to depth from any given point by which the fixture is set. 

Another fixture in which this same type of locating 
device is advantageously employed is illustrated in Figs. 
9 and 10. The tool here shown is a drill jig, in which, 
under the gang drill shown, 14 holes are drilled simultane- 
ously in the top plate for the clamping screws for retain- 
ing the toggle mechanism that operates the 28 floating 
type bars. One of the chief features of interest in 
connection with this jig is the locating device already 
referred to as used on other fixtures. Here again the top 
plate—that is, the work to be drilled—is located from the 
left-hand side of the slot milled in the first profiling opera- 
tion. The locating apparatus holds the work perfectly 
square with the fixture and in the exact lateral position 
desired. The casting is pushed back prior to clamping, 
against the tool-steel stop pin shown at the rear end, 
this being milled away as indicated to leave one-quarter 
of the top surface intact, forming a V-stop and acting 
against the forward end of the V-shape surface milled on 
the work in the forming operation shown in Fig. 7%. 

This means that the 14 holes drilled in the fan-shaped 
casting around the quarter circle to a radius of 6.60 in., 
as called for in Fig. 1, will be at the exact radius desired 
in the casting, owing to the fact that the V-point of the 
top plug A in the jig, Fig. 10, is made to a radius of 0.029 
in. Thus, the stop surface projects forward from the cen- 
ter point by that much, which compensates for the 0.029 
in. that has been flatted off from the castings to be drilled, 
as shown in Fig. 1. This, then, assures the work being 
drilled to the true radius from the actual V-point, al 
though that V-point has been removed in the form-mill- 
ing operation previously described. 

The work rests during this drilling process upon two 
hardened flat steel plates at either end of the jig. As 
the casting has been machined to a true plane prior to 


coming to this jig, there is no peculiarity in expecting 
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it to rest flat upon these strips. As a matter of fact, this 
type of flat support acts as a pretty good gage for testing 
the accuracy of the preliminary milling undertakings in 
that the slightest degree of distortion will be noticed at 
once by the tendency of the casting to rock when touched 
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AN INDEXING DRILL JIG 


FIG. 11. 


ever, the method of holding the work through all these 
milling operations, as well as in the jig-drilling operations, 
is such that there is no chance to spring the casting 
itself. As very little metal has to be removed in any 
of the cuts, there is just as little chance of distortion. 
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There are of course certain other drill jigs used on 
this casting and later on ot ‘er classes of operations, but 
it is not necessary at this point to show them. It is the 
intention rather to pick out tools vith some original locat- 
ing feature or method of securing the work and show the 
more important phases in the general progress of the work 
through the shop. 

In this connection a drill jig of quite unusual type is 
illustrated in Figs. 11 and 12. The construction of this 
interesting fixture will be obvious upon inspection, and 
it will not be necessary to go into any extended descrip- 
tion, although a few words of explanation may be of serv- 
ice as pointing out some of its principal features of 
importance. 

In this case the work is rotated bottom side to the front, 
so that the original locating guide slot cannot conveniently 
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by hand to bring one bushing after another under the sen- 
sitive drill spindle. 

The holes drilled in the positions shown are 0.101 in. 
in diameter and are put in very rapidly, as it takes but a 
jig from one hole to another, 
pass the drill ift the spindle, swing the jig 
ahead to the next hole and so on. It will be noticed that 
the jig is provided with four feet, so that certain holes 
which are to be drilled from the flat side of the casting 
are put in by turning the jig down upon the V-seat, bring- 


few seconds to swing the 


through, 


ing the respective guide bushings into position to receive 
the drill. 

One of the attachments of importance, and of interest 
as being out of the ordinary in the way of special equip- 
ment, is illustrated in Figs. 13, 14 and 15, This is applied 
to a plain miller and is designed for automatically index- 
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FIG. 12. 


be employed. As a matter of fact, as the holes to be 
drilled in this fixture are for the type-bar mechanism and 
clamp adjusting screws, an exact location in reference 
to the center of the casting within a fraction of a thou- 
sandth of an inch or for several thousandths is no 
importance. The location of the work in the jig is there- 
more a matter of convenience than anything else, 


of 


fore 
although it has been arranged so that it is accurate in 
practice. For this purpose two holes 0.195 in. in diameter, 
drilled at the ends of the series in the are of the circle, 
as located in Fig. 1, are here used to slip over pilot 
pins to secure the casting for position upon the faceplate 
of the indexing fixture. 

The body of this jig is in the form of an angle plate, 
carrying a heavy stud and a central sleeve upon which 
is mounted the front portion, which is free to rotate to 
bring the the drill 
The work to be drilled, when put in place, is secured by 
two swinging clamps with small wing nuts which hold 


holes in succession under spindle. 


the casting in place without the possibility of distorting it. 
The inner machined surface of the casting rests against 
hardened stop pins in the face of the swiveling portion of 
the drill fixture. 
ing fit, bearing on the sleeve, but may be readily moved 


This swiveling faceplate is a snug turn- 


DETAILS OF UNUSUAL FORM OF INDEXING DRILL JIG 


ing and cutting the 28 radial slots in the typewriter top 
The fixture 
mounted upon a rotary table which is 


proper Is 
that 
part of the circle necessary to cover the number of de- 
The entire 


plate for the series of type bars. 
indexed to 


grees embraced in the are on the casting. 
action of the machine is automatic from the time the feed 
is thrown in for producing the first slot until the final 
slot is cut. 

As originally designed, the fixture took care of two 
castings at the same time, one of these being somewhat 
smaller than the top plate and known at that time as a 
upper end 


the 


sublever segment, which is mounted upon the 
of the the 


fixture for simultaneous sawing of ots 


along with the milling of the slots in the larger top pate 
below. With the present model of typewriter this form 
of sublever segment is no longer used, and the upper por 
tion of the fixture is therefore not required. It is the 
intention to remove the upper portion of this fixture in 
order to make it somewhat more convenient to place the 


In this connection, 
that. although the 
rer of utilitv, an iIn- 


work in position on the bottom plate. 


however, it is interesting to mention 
upper half of 


ve niously devised method of operating two saws simultane 


the device is no ton 


ously was incorporated. This is well worth calling atten- 
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tion to as a suggestion for the handling of similar under- 
takings. 

The method of operating the two saws will be appar- 
ent. The lower saw is of course carried upon the regu- 
lar arbor of the miller. ‘The upper saw, mounted upon a 
short spindle, is housed in a bracket slipped over the over- 
arm support and clamped thereto, while 
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the rim of the work. The drum cam under the table 
then feeds the table to the right again to bring the 
work away from the cutter. As the table approaches the 


extreme end of its travel to the right, the bell crank at A, 
Fig. 15, comes in contact with the adjustable stop screw 
B, which, acting through the slotted arm C, causes the 








the spur gear carried upon the inner 
end of the short cutter spindle meshes 
with a similar gear near the shank of 
the main arbor of the miller. This ar- 
rangement, of course, does not provide 
any flexibility in the center distance 
taken horizontally between the two 
cutter spindles, but this was not re- 
quired in the construction. If it had 
been, it could have been secured by the 
simple device of adopting one or more 





idler gears to connect the two spin- 
dles. What obtained was this: 
In the process of sawing the radial 
slots in the lower plate, known as the 
top plate of the typewriter, the upper 
cutter simply sawed directly in toward 


was 


the center of the sublever segments, one 
of which is shown in place in Fig. 13. 
The diameter of the cutter was made 
such that, after the lower cutter had 
sawed the slots to the rim of the cast- 








; ° FIG. 13. 
ing, the upper cutter had gone to just 

















the right depth in the upper casting; 
that is, the cutter diameters and the ad- 
vance of the upper cutter over the lower 
one were figured out to provide for just 
the exact lead and distance apart re- 
quired on the two jobs when carried 
through in unison. The feature just 
pointed out is of interest as showing 
how of tools 
made to serve simultaneously two or 


combinations may be 
more purposes without adding material- 
ly to the complication of the design 
and at the same time practically doub- 
ling the output per unit of time and 
labor. Reference to Fig. 15 will give a 
good idea of the method of mounting 
the top plate of the typewriter frame 
upon this indexing fixture. This illus- 
tration also shows the arrangement of 
the mechanism by which the indexing 
process is carried along without inter- 
vention of the operator. It will fur- 




















ther be noticed in Figs. 13 and 14 that 
the action of the table also 
automatic, being produced by a drum cam at the right- 
hand side of the knee. This cam engages with a roller, 
carried by a bracket, clamped to the dovetailed guiding 
surface on the under side of the table. This drum cam 
of course reciprocates the table at the requisite rate of 


The 


. ‘ FIG, 14. 
feed is 


speed, forward and back, for each successive cut. 
action of this attachment is as follows: 

When the work is put in place and the feed thrown 
in, which is done by lifting a lever at the front in the 
usual fashion, the casting passes under the cutter until 
the latter saws a slot clear through the ledge around 


AUTOMATIC SLOTTING FIXTURE AT POINT OF INDEXING 


lever D to be swung outward or to the right, pulling the 
locking pin F out of position in its notch in the edge 
of the indexing plate and causing the pawl F to travel 
forward and index the notched plate and the work one 
step farther forward. The table, then having finished its 
backward stroke, is started forward and allows the rocker 
arm C to swing back to its original position. The lever D 
also assumes the position seen in Fig. 15, with its plunger 
E locked into the index notches in the plate. This cycle 
of operations is repeated for each forward and return 
stroke until the final cut has been taken. After that a 
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dog traveling around with the indexing table strikes the 
feed-locking device at the front of the knee and allows 
it to drop and throw out the feed automatically. 


ARRANGEMENT OF MECHANISM 


The arrangement of the spring control on the latches for 
holding them in place against accidental shifting and 
for swinging the various arms and levers back when the 
travel of the table releases them from contact with the 
stop screws is clearly shown in the drawing and will be 
understood upon inspection of the different views. 

The method of holding the work in place will also be 
understood from examination of the illustrations. As in- 
dicated, the work drops over locating pins correctly posi- 
tioned and is held by quick-action clamps drawn down 
at the forward end upon the work by means of cam 
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tact with the teeth of the ratchet, if it were not for this 
spring which just as constantly moves the ratchet point 
forward and against the wheel in all positions of the 
arc of the movement. 

& 


Saving Labor and Time in the 
Drafting Department 


By A. A. Boyp 


Of late I have read a number of articles in regard to 
saving time and labor in the drafting rooms and on 
how to make that “nonproducing” department “efficient.” 

I read not long ago that someone had found. that blue- 
prints could be made from soft-pencil drawings upon 
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SECTION A-B 








FIG. 15. MILLING 
levers at the rear ends. The long handle shown project- 
ing from the fixture in Figs. 13 and 14 is an attachment 
to enable the operator to swing the work around to any 
point by hand when setting up the job. This lever is 
brought into action by releasing the indexing plunger 
and pawl at the front by movement of the hand lever into 
neutral position. 

The arrangement of the controlling springs on the lever 
and pawl apparatus will be of interest. One of these 
may be especially referred to—namely, the one at G, 
Fig. 15, which tends always to pull the paw! F down into 
contact with the ratchet wheel, no matter in what posi- 
tion the hand lever D may be placed. This lever D, 
being pivoted as it is at the periphery of the work table 
the center of the ratchet wheel, would 


and not from 


naturally have a tendency to swing the pawl out of con- 


FIXTURE 


FOR TYPE-BAR SLOTS 


thin bond paper, thereby saving the time required to 
make a tracing as well as the value of a sheet of tracing 
cloth. Of course, the draftsman must leave out many 
of his construction lines, or they will show up on the 
blueprint, causing the machinist to wonder what so many 
lines are for. Bearing down hard to get black lines makes 
erasures difficult; also, there is far more chance of an 
unchecked drawing going into the shop by this method, 
because during the tracing many mistakes are made right. 
If the drawing is of a standard article, the lines will 
have to be done over now and then, because in handling 
they will become smudged unless sprayed with some siz- 
ing liquid, in which case it will be almost impossible to 
make a change upon the drawing. At best, it is a sticky, 
dirty job that is hard to file away—and all to save a 
piece of tracing cloth! 
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Tracing paper that is not durable is also objection- 
short time it torn 
so why go to the expense of ink 


becomes cracked, 


In a 
and full of wrinkles, 
tracings on paper when tracing cloth will outlast it and 


able. very 


is better in every way? Drawings on tracing cloth can 
be changed time and time again, as in the case of arti- 
cles that are not to become standard, such as repair 
parts, from which not more than one print is likely to 


-) 


be required. But why make tracings or prints at all : 
With a cross-section blank and a piece of earbon paper 
a freehand sketch can be made that will give two or three 
copies and serve the purpose as well as a hurry-up blue- 
Blueprint paper and time 
filled with trac- 


ings that will probably never be used again. The orig- 


print from a pencil tracing. 
are saved, and moreover the file is not 
inal sketch may be placed in a small book made for the 
purpose, to be retained in the drawing room as a record, 
If the 
drawing will be needed frequently, it is best to make a 


and the carbon copies may be sent to the shop. 


durable tracing on cloth, which can be altered if necessary. 

Not long ago I worked in a drawing room where little 
sheets of bond paper were given to the draftsmen to make 
drawings upon. Afterward the tracer would ink them 
in and clean off the useless lines, and then blueprints 
were made. Of course, now then a mistake would 
occur, which would call for an erasure. After 
handling these sheets looked like worn-out tallies for a 
card game. The spot left by the erasures would collect 
dust, even if it did not leave a hole. Rather than try to 
make a change of design over one of these dirty, worn- 


and 
much 


out drawings the draftsman would get a fresh sheet and 
do the drawing over, after which the tracer would trace 
it again. This company thought it was saving money 
on tracing cloth. 

At another time I worked in a drawing room where I 
had to do all the designing and layout work on thin trac- 
After several days’ work on a new design, 
one can imagine what this thin 
tracing paper looked like. The object was to enable the 
tracer to take this drawing and ink it in “direct,” after 
which it was filed away to be used until worn out (which 
Often I have seen a draftsman take a 


ing paper. 
with change after change, 


was not long - 
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clean sheet of tracing paper, trace over his drawing and 
start new, rather than try to make another change upon 
an already much scrubbed drawing. I knew of one case 
where a designer saw that he could make a little improve- 
ment in his design, but did not, because the thin tracing 
To erase again would 
draftsman 


paper was almost worn through. 
have necessitated a new tracing, which the 
would not take time for, as the print was wanted in a 
hurry. 

Many will think this last instance overdrawn and say 
that it is a poor designer who will let an imperfect de- 
sign go through for such a cause. That is where human 
nature comes in, which many “efficiency” plans do not take 
into consideration. Give a man poor tools and unpleasant 
conditions to work under, and his work in time will get 
careless and he will lose interest in it. To buy a good 
grade of drawing paper for the designer will pay, because 
it is pleasant to work upon and change after change can 
be made upon it. The same can be said of tracing cloth. 
Nothing else helps a designer so much as good material. 
It means as much to him as do good tools to a machinist, 
or a good canvas to the artist. I think the best plan 
would be to leave the choice of material to the man who 
has to work with it all day instead of to someone who 
never did know, or has forgotten, what it means to spend 
day after day over a drawing board. 


A Universal Drilling Cradle 
By A. TowLer 


The illustrations show a cradle that was designed to 
hold castings where the holes to be machined are in vari- 
ous planes. The base is made with circular slots at 90 
deg. with each other on four sides of the fixture. The part 
to be machined is first fastened on the fixture, which 
may then be swung around by means of the slot to any 
position, so that the surface to be machined will be at 
right-angles with the drill, reamer or boring tool. After 
the cradle has been set at the desired angle it is held from 
moving by means of nuts on bolts that fit in the slots. 
The cradle is proving useful in manufacturing cperations. 





EFFECTIVE TYPE OF UNIVERSAL DRILLING CRADLE FOR CASTINGS IN WHICH HOLES TO BE DRILLED 
ARE IN DIFFERENT PLANES 
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A Simple Form of Planer Builder’s 
Cost System 


By A. J. 





SY NOPSIS—A simple and easily worked method 
While this has 
been developed in a shop building plane 3 F it can be 
adapted to other lines of work without difficulty. 
The system outlined has in its favor the elimina- 
tion of unnecessary forms and those detailed refine- 
ments that often lead to complication and serve 
only an occasional and unimportant purpose. 


of keeping costs of various parts. 





This shows a simple and efficient method of figuring 
the cost of a complete planer. Except for a few minor 
changes, the system has been in use for five years by the 
Cincinnati Planer Co., Cincinnati, Ohio. All standard 
details and groups which can be manufactured or assem- 
bled and stored profitably are made in quantities on a 
stock order, the cost of which is figured as shown in Figs. 
1 and 2, Comparative Cost Sheet. This comparative cost 
sheet is made out when the first stock order is issued and 
the operations are listed—premium in red ink above 
operation, department number at left and machine num- 
ber at right of operation. The order number is also 
inserted when the stock order is completed. The quantity 
is marked in “Quan. Comp.” column and then the total 
time on time cards divided and marked in proper columns. 
The expense is figured separately for each operation, and 
the material is figured as shown in Fig. 2. This sheet 
is used for complete cost of all or any one operation, 
material cost, expense and for making comparisons. Thus 


PARATIVE COST 
Berm 


5m 
19. 


a oun |” 


SCHNEIDER 


we have a cost of all parts which are taken from th« 

finished-stock room ready for assembling and erecting. 
The ( Figs. 

entire cost of a complete planer as built on an L order 


Final Cost Summary 3 and 4) shows the 
groups which are not 
carried in stock are made, assembled and erected. It will 
be noticed that Fig. 3 (the front of Final Cost Summary) 


gives a complete description of the planer, the order num- 


the order on which all details and 


ber and a record of dates of issue, due and shipment, and 
to whom shipped. The labor cost and expense refer to 
details and groups made, assembled and erected on this 
order. 

The designing and pattern making oc: this or any other 
standard product are done on a separate order and carried 
on books as an asset, just the same as any* equipment, 
building or machinery, tools, etc. This, of course, does 
not enter into the cost, except the depreciation, which 
pattern 


under The designing or 


making of anything special would be charged directly to 


is included expense. 
the cost of the machine. 

The plant is divided into 24 departments, and such 
items as heat, light, power, supplies, superintendent, fore- 
men, machinery repairs, tool repairs, etc., are charged 
monthly to these departments, the exact floor space being 
used where necessary, such as for light, heat, ete. 

Fig. 4, the back of Final Cost Summary, gives a com- 
plete statement of all materials used and their cost. All 
parts marked R (raw) in the Raw or Fin. column, are 
those which were made on this order, all parts marked 
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FIG. 1. COST-DEPARTMENT SHEET FOR COMPANY COSTS OF DIFFERENT ORDERS 
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FIG. 2. A CONTINUATION OF FIG. 1, ON BACK OF SAME PAGE 
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FIG. 3. FINAL COST SUMMARY OF A PLANER 
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FIG, 4. 


F (finished) are those which were taken from stock 


finished. Groups marked N.A. were assembled on this 
order. In other words, the group was taken from stock— 


finished: details only, “not assembled.” 


x 


AMERICAN MACHINIST 


765 


TOTAL MATERIAL COST OF SAME PLANER, ON BACK OF PAGE 


This system commends itself chiefly by its simplicity, 
while at the same time it will be observed that the forms 
included permit a comprehensive account that can be 
examined and verified with facility. 


Model of a Remarkable Gold 
Dredge 


EDITORIAL 








SYNOPSIS—The wresting of gold from Mother 
Earth has fascinated men since time immemorial. 
Instead of the older methods used by the early 
miner, this article describes a 2,000-ton machine 
that cost $350,000, but which excavates at a cost of 
only two cents a ton. 





One of the most striking features of the Panama- 
Pacific Exposition at San Francisco was the number of 
elaborate working models of heavy engineering equip- 
ment; and of these, none attracted greater interest or 
was more worthy of attention than the two models of the 
great gold dredge “Yuba No. 14,” built by the Yuba 
Construction Co. These models were built on a scale 
of 1 to 20 as compared with the original dredge, one be- 
ing exhibited in the College of Mines, the other in the 
California Building. 

The dredge from which these smaller models were built 
for exhibition purposes is said to be the largest and best 
equipped all-steel gold dredge in the world, and yet only 
three men are required in the crew to control the entire 


CORRESPONDENCE 


machinery equipment, which is capable of extracting gold 
from fully 15,000 tons of material in a day of 24 hours. 

Travelers about the State of California now and then 
get a glimpse of a big gold dredge operating in some iso- 
lated section, possibly up a narrow river valley, sometimes 
in what appears to be a small lake or pond, almost land- 
locked, and they can hardly help wondering how such 
an enormous machine could ever find its way into so 
small a body of water. The secret, of course, is that the 
dredge makes its own pond; that is, it scoops into the 
river bank and drags the material, the sand, the boulders 
and gravel on board. It passes them through a screen- 
ing process in so far as it is possible to screen this 
material, separates the gold and impels the collection of 
rock, mud and gravel up over the machinery in back of the 
dredge, so that as the machine eats its way inland it 
discharges the discarded earth and rock astern. 

In its conventional surroundings the operation of a 
gigantic dredge presents many features of interest to 
the observer. The mere handling of such large quantities 
of rock and earth as is possible with a modern machine 
of this kind holds the attention of any one of an engi- 
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FIG. 1. 


MODEL OF LARGE YUBA RIVER GOLD DREDGE 














FIG. 2. DISCHARGING THE REFUSE 








FIG. 3. THE DREDGE AT WORK 








FIG. 4. AN OUTDOOR SCRAP- FIG. 5. 


ING JOB 


neering turn of mind. The gold dredge adds a degree 
of romance, and naturally being used in lesser numbers, 
is even less known. 

According to authorities, there are forty-six such 
dredges in use in California for the reclamation of gold. 


THE SIZE OF THE MANGANESE 
DREDGE BUCKETS 








Pays 


| o ~ 
FIG. 6. THE DREDGE FIELD SCRAP 
HEAP 


The largest and most powerful of these, weighing nearly 
2,000 tons and costing over $350,000, is the “Yuba No. 
14,” of which the model is here shown. This dredge 
started work at Hammonton on the Yuba River a little 
over two years ago, and with eighty-seven buckets of 
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16 cu.ft. capacity the dredge is enabled to handle 10,000 
cu.yd. of material per day, the material having a total 
weight of 15,000 tons. 

The buckets weigh about 4,600 lb. each and are made 
of manganese steel. The dredge spuds, the enormous 
steel posts on which the structure swings and by which 
it is held against the bank, weigh no less than 40 tons 
each. There is a 400-hp. motor that operates the line 
of buckets, and other motors aboard bring the total up to 
957 hp. 

It is a most important activity that this 
engineering equipment is now dealing with; namely, the 
recovery of placer gold, which is now said to be possible 
It is a matter o! 


type of 


at a lower cost per ton than ever before. 
current statement in California that gravel is excavate | 
from a depth fully 70 ft. below the water level, the gold 
recovered and the refuse shot out of the way at a cost 
of two cents per ton. It is obvious that the labor cost is 
insignificant considering the amount of material handled 
and the limited number of men employed on board such 
a dredge. Yet it is difficult to imagine the excavating of 
so much material, the screening and the recovery of the 
gold therefrom, and the passing out of the refuse, at such 
a remarkably low figure as one cent per thousand pounds. 

The endless chain of buckets driven by the great over- 
head sprocket wheel is continually cutting into the bank in 
front of the dredge, carrying out stones and boulders, 
cutting up sand and plain gravel, and cleaning the surface 
of the bed rock with its gold particles. The full buckets 
as they pass up over the upper tumbler are dumped into 
a hopper, the material then passing to a screen. This 
revolves constantly and allows the sand and finer particles 
of gold to pass through the perforations on to the tables, 
where the gold is retained by mercury riffles and the 
waste sand run over tail sluices astern. Boulders and 
heavy gravel are passed from the low end of the screen 
onto an endless belt, and carried away behind the dredge, 
so that the operation continues in an endless cycle, the 
material coming in at one end and shooting out at the 
other, the dredge thus sometimes working its way a 
good many miles from the river whence it started. 

The dredge itself is shown in operation on the Yuba 
River district, near Marysville, Calif. The complete 
dredge surrounded by its own body of water is shown in 
Fig. 3, while Fig. 2 shows the refuse or tailings. The 
rock piles up behind, while the sand and smaller parti- 
cles run out the lower chutes with the water used in the 
washing process. 

The next three 
done in this dredging district. 
ings that have been relined and are ready to be scraped 
to a bearing. They are laid on a huge sheet of sail cloth 
spread on the gravel, this forming a shop floor and work 
bench all in one. 

A manganese dredge bucket ready to replace one that 
is worn beyond usefulness is shown in Fig. 5. This 
illustrates how the cutting edge is reinforced. The two- 
foot rule standing beside it shows it to be about four 
feet each way and gives some idea of the size of the ears 
and bearing pins. The view shown in Fig. 6 was taken 
to give some idea of the kind and size of scrap found 
It embraces all kinds of 


some of the field work 
Fig. 4 is a pair of bear- 


views show 


ahout operations of this kind. 
castings and sheet metal, much of it in large sizes, and 
would be of much greater value if it were not for the heavy 
cost of transporting it to a point where it can be utilized. 
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Inverted Drilling of Shell 
Blanks 
By A. F. 


Perhaps the most expensive operation in the manufa 
is that of drilling the 
This 


in. deep and the maximum safe diameter is 143% in. 


MEN ZIE> 


hall 


ture of 18-lb. high-explosive shells 
hole is 8%, 


The 


twist drills has necessitated the 


hole through the center of the billet. 
rising cost of high-speed 
development of the drilling method to be explained. 
The generally accepted methods of drilling were literally 
turned upside drill 
stationary and point upward, while the billet was revolved 


down, for the was made to be 


and fed down, although some machines were arranged 
to feed the drill upward by means of a hydraulic ram. 
In Fig. 1 is shown the idea applied to two drill 


presses of widely different tvpes, that on the right being 


lettered for reference. The billet A is held in the chuck 





BILLET CHUCK 


FIG. 1. THE 


B. This chuck, which was made from a piece of steel 


shaft, is also shown in Fig, 2. In order to avoid the 
necessity of lifting the drill spindle more than was 


absolutely required and to facilitate the placing of the 
billet in the chuck, part of the latter was cut away. The 
gap near the top of the chuck served two purposes: It 
enabled the operator to see if the billet was properly 
located, which was important as the base thickness had 
to be uniform, and it provided a means of forcing out 
an oversize billet when it stuck in the chuck. 


In order to care for billets of varying diameter four 
hollow setscrews were provided, located as shown in Fig. 
2. These screws with the locking setscrew C held the 


billet securely. As the billets of each heat number ran 
fairly uniform as to diameter, the four setscrews did 
not require adjustment very often. 
The drill shank was made of tool steel turned 144 in. 
two flutes were cut in it to allow the 
Two smaller grooves were also made 


in diameter and 
chips to drop out. 
to accommodate the 1/-in. copper tubes that carried the 
cutting compound to the point. When secured in the 
supporting flange the copper tubes were in connection 
with the supply pipe, which was tapped into the flange 
and provided with a handy cock for shutting off the 
compound when a hole was finished. 

The upper end of the drill shank had a slot 4 in. 


wide cut in it to accommodate the drill bits.» The latter 
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were of high-speed steel machined to shape and had a 
14-in. hole drilled through them. A pin driven through 
a corresponding hole in the shank served to hold the 
bits in a central position. While no accurate figures 
were kept, the cost of the bits certainly was not over 
75e. each. 

The operation was as follows: Let us assume that a 
hole has been drilled to depth, the feed automatically 
tripped, and the machine stopped. Then the locking 
setscrew C is slackened by a wrench, and the drilling 
machine head is raised to the highest point of its travel, 


leaving the drilled billet resting over the drill. The 
billet is then lifted off the drill and a fresh one 


put on the drill point. The table height is such that 
in this position the billet will just drop back into the 
chuck, allowing the latter to be lowered until the billet 




















INVERTED DRILLING OPERATION 


FIG. 2. 


comes to rest on the base of the chuck. The locking 
setscrew is then tightened and the machine started. 

With practice the operators became expert at taking 
off and replacing billets and consumed little more time 
than was required when the drilling was performed in 
the ordinary way and the billet held in a vise. 

Without allowing for the smaller delays, such as 
changing bits, etc., the production ran about 714 holes 
per hour per machine, which was as good as could have 
been obtained with twist drills. The quality of work was 
also good, while the power used Was appreciably less. 
In drilling with twist drills the billets, after being 
drilled, were so hot that they had to be handled with 
tongs, while with the method just described the billets 
were just comfortably warm to the hand, the result of 
getting the cutting compound just where it was required. 


x, 


How Can I Improve Myself? 
By Burton H. PrINcE 

Having had occasion in the last ten years to meet a 
great many mechanics through the medium of the evening 
school, I am quite often asked by ambitious men how 
they can best improve their condition, what studies they 
should take up that would help them to future advance- 
ment; and while I cannot always answer as definitely as 
I would like, there are some general lines of study that 
will always be of benefit to any mechanic. It isn’t always 
possible to advise either for the reason that one is not 
always cognizant of all the conditions, the man’s previ- 
ous education, his particular work and the field for which 
he is best adapted. 
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But the frequency of the request leads me to put a 
few of my ideas on this subject on paper, where they may 
come to the attention of some to whom they may prove 
of interest and value. 


GENERAL DEFICIENCIES Founp IN SHop MEN 


Generally, the men whom I meet are deficient in two 
essentials—the use of arithmetic and the ability to read 
a drawing—and to remedy this condition is one of the 
first steps along the line of advancement. I always 
recommend home study on these subjects from books ob- 
tained from the library, or the attendance at some evening 
school if one is within reach; or, failing these two, there 
is another source of information—the corespondence 
school. 

Beyond this point, it is not so easy to advise. The 
mental capacity of the man may not be commensurate 
with his ambitions; his ability to handle men may be 
entirely disproportionate to the knowledge which he pos- 
sesses of the trade; or you may meet with a man whose 
temperament and capabilities are such that he would be 
better off in some other position. 

To repeat, then, it is not easy to advise definitely be- 
yond the first few steps. However, generally speaking, 
the man who shows some signs of executive ability should 
be advised to take up such studies as would be of help to 
him five or ten years hence, when he has reached a higher 
position. It is a mistake to expect immediate results 
from any line of study, and it is a greater mistake to 
neglect study for that reason. The men who attain the 
higher positions are often only able to hold them through 
knowledge previously gained and only applied when the 
opportunity presented itself. 


GetTTInc Into THE Riegut LINE 


Occasionally, too, you run across a man who for 
physical reasons seems out of place in the shop, and if he 
has a natural taste for drawing and mathematics, I would 
advise such a man to take up the study of mechanics and 
machine design, and to continue along with his mathe- 
matics through algebra, geometry and trigonometry— and 
even farther if he is capable. He should also take up 
physics, chemistry, hydrostatics, ete. In this way he 
would fit himself for the drafting room, and when the 
chance offered he would be ready. 

Some men take no interest in the technical side of 
their work, but have a great liking for the practical side— 
the best and quickest ways of doing a given piece of work; 
cutting speeds and feeds, rake and clearance on tools, 
lubrication and other phases of their daily shop work. 
Such a man should be encouraged to study along the lines 
of shop practice, shop management and kindred sub- 
jects. An ever-increasing knowledge along these lines, 
together with the right personality, should finally lead to 
a responsible shop position. 

But beyond the essentials, a man cannot be advised to 
any great extent. He must choose for himself. He 
naturally should follow his own bent, but in any event 
he should take up some study and stay with it until he 
has mastered it. 


% 


Babbit Metal should not be used over and over again for 
the reason that every time it is melted some of the tin and 
out. The scum that appears on the top 
is heated is an oxide formed by the 


antimony is burned 
of the metal when it 


combination of the metal with oxygen from the air. 
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The Hardness Depth, Proportion 
and Finish in Dies 


By Epwarp DErant 








SYNOPSIS—To harden high-carbon steel dies 
successfully we must understand and follow the 
laws that control hardening and shrinking. The 
general law seems to be divided into three parts 
that control the hardness depth, or hardness pene- 
tration; the proportions of the die, with reference 
to the amount of heat that must be abstracted 
during quenching from the surfaces that later on 
will form cutting edges, and the effect of surface 
finish on the abstraction of heat. Each of these 
three subdivisions of the law is explained and illus- 
trated by numerous test results. Their application 
is also pointed out in die design, making and 
hardening. 





In one of my previous articles on this subject I men- 
tioned that there are three great principles or factors in 
die design, making and hardening. These principles must 











FIGS. 1T03. SECTIONS OF SPECIMENS OF HARDENED DIE 
STEEL, SHOWING LAYERS OF DIFFERENT HARDNESS 
Fig. 1—Hard shell and softer core of first specimen. 

2—Softer core of greater area than hard shell. Fig. 3— 

Specimen has had same treatment as pieces in Figs. 1 and 2 





be thoroughly understood and carefully followed if we 
are to be successful in making high-duty dies. Taken 
together it might be said that these three principles form 
the law that controls the handling and treatment of 
high-carbon die steel. For convenience in explaining and 
showing their applications, I will take up each subdivision 
separately, beginning with the principle of hardness pene- 
tration, following with the principle of die proportion and 
finally taking up die finish. 


*Two previous articlesfarticles on die making by Mr Dean 
were published on pages 661 and 705. 
+Superintendent, Century Electric Co. 


My purpose is to give the tool and die maker helpful 
information about the important art of finishing and 
hardening high-carbon tool steel, so that he can produce 
dies without undue risk of breakage and shrinkage; and, 
further, so that he can produce dies that will give the 
maximum amount of service before the tool is worn out 
or ground away to such an extent that its mechanical 
strength is impaired. Throughout this article I shall use 
only such terms as are readily understood by the skillful 
die maker. My laboratory has not been used to study the 
metallurgy of steel, but to search out the effect of various 
proportions and treatments upon those factors that either 
improve or lessen the service of steels when made into 
dies. Thus my work has been far different from that of 
the metallurgist. 

I appreciate fully that nothing is infallible. I do 
know, however, that through the results of my own 
studies I have been able greatly to increase the service 
given by die steels and dies. The comparative tables 
printed in my first article on page 661 show the extent 
of the progress in my own shop. In presenting the results 
of some twenty years of research work I shall confine 
myself to plain statements of fact as I have been able to 
understand them, at the same time making free use of 
photographs to illustrate the points brought out. 

All the work that will be referred to in this article 
was done on commercial die steels from 96 to 110 points 
It was bought from stock in various steel ware- 
houses. All of the pieces were heated for hardening in 
a gas-fired furnace of standard make in which illumi- 
nating gas was used for fuel. All the work was quenched 
in clear water at a temperature of about 85 deg. F. In 
the earlier experiments the results from the specimens 
heated in the gas-fired furnace were checked by duplicate 
pieces heated in an electric furnace. As both methods 
produced approximately the same result, the use of the 


carbon. 


electric furnace was discontinued, 
Law or Harpness PENETRATION 

We are too apt to think that a piece of tool steel 
hardens all through. In fact, it is customary to give 
instructions to a hardener to treat such and such a piece 
so that it will harden “all through.” It is, of course, 
true that a piece of hardened high-carbon tool steel is 
harder throughout its entire volume after hardening than 
when it was soft. It is equally true that such a piece of 
steel having a section thicker than, say perhaps ,*; or 
14 in. has several different degrees of hardness. In a 
manner it resembles a piece of hardened carbonized soft 
steel in that it has a very hard shell and gradually grows 
softer as the core is approached. Of course the differences 
in hardness between the various layers of a piece of 
hardened carbonized low-carbon steel are much greater 
than the similar differences in hardness between the layers 
of a piece of hardened high-carbon tool steel. 

If we take a piece of high-carbon tool steel 3% in, thick, 
1 in. wide and 2 in. long and harden it, we will find that 
it has a soft core surrounded by a harder shell, and that 


the shell greatly predominates in bulk over the core. 
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Fig. 1, which is reproduced full-sized, shows both the 
hard shell and the softer core. The difference in hardness 
between the two some 3 to 
scleroscope scale, the actual readings running from 92 to 
96 for the shell and from 89 to 93 for the core. The 
specimen illustrated in Fig. 1 was prepared from a piece 
of 98-point carbon steel heated to 1,410 deg. F., quenched 
until cold in water at 85 deg. F., drawn in oil to a temper 
ature of 440 deg. F., and then ground away 4 in. on 
This ground surface was then polished with 


areas is 5 points on the 


one edge. 
several grits of successively increas- 
ing fineness, the last one used being 
Turkish rouge. After the final pol- 
ishing the surface was etched for 
about 40 sec. with a 7 per cent. solu- 
tion of iodine. After careful wash- 
ing in alcohol it was allowed to re- 
main in the air for a few seconds 
until oxidation commenced. It was 
then at once coated with white vas- 4. AREAS OF 
; . Ms. DIFFERENT HARD- 
eline as a preservative. This method NEss IN DIE STEEL 
of preparing and keeping the steel 
specimens for microscopic study is one that I regularly fol- 
low. The 7 per cent. solution of iodine can be bought at any 
drug store. The white vaseline I find is a better preserva- 
tive than any of the oils, for the reason that it is free 
from acid. In the early days of my experimental work I 
ruined a lot of specimens by coating them with one of the 
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FIG. 5. DIAGRAM SHOWING 


HARDNESS IN SPECIMEN 
much-advertised supposedly high-grade oils. To my cost 
I found that this oil contained an acid which destroyed 
the polished and etched surfaces of my specimens. 

Fig. 2, which is also shown natural size, is of a block 
of steel 1 in. treated in same manner as 
described for the piece shown in Fig. 1. It will be seen 
that the softer core greatly exceeds in area the hard shell. 
The difference in hardness of these two areas according to 


square, the 


the scleroscope scale is about 3 to 5 points. 

Fig. 3 shows another specimen 2 in. square that received 
the same treatment as the two described. Comparing it 
with Fig. 2, it that it shows a border of 
approximately even width clear around. Careful study of 
the original specimens has also brought out easily trace- 
able differences in the hard shell and its softer core. It 
is, however, impossible to reproduce these in a halftone 
For this reason the drawing, Fig. 4, has been 


will be seen 


engraving, 
prepared to show with greater clearness the relationship 
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of the subdivisions of the shell and core. This cross- 
sectional diagram is typical of the polished and etched 
surfaces of the specimens shown in Figs. 2 and 3. 

Turning now to Fig. 4, the hard outer shell is indicated 
by the dark border A. Directly inside of this border is 
a white line B. Inside of this white line B is a faint 
shadowy border C, approximately of the same width as 
the hard border A. Inside of this border C comes the 
softer center D, 

I make no attempt to explain these borders and lines 
from a metallurgical standpoint, but I do recognize them 
as representing sections or areas having different degrees 














FIG. 6. NOTCHING DIE, SHOWING HARDNESS LINES 
ON SURFACE 


These hardnesses can be charted as shown 
by Fig. 5. The information plotted on this chart was 
taken from a specimen 1144x214 in. in size. The observa- 
tions plotted were made before the specimen was polished, 
but after it had been ground down below the surface hard- 
ness on the side from which the grinding was done. 

This chart (Fig. 5), which is only one of many that 
I have made, verifies the statement that the different 
shadowy lines and areas actually indicate different degrees 
of hardness or different densities of the metal. 

In considering the structure of a die with an attempt 
to state the results that will come from using a die having 
these various areas of hardness, the following outline 
seems to be true: The best service will come from the 
hard border A of Fig. 4. This, in a properly hardened 
piece, is about +g in. wide up to the line B. Beginning 
with the line B and running inward toward the center D, 
the structure is such that grooving or rapid wear may take 
place if a part of the die having this structure is used 
In some unsuccessful dies I have found 
the white line B as close as 0.010 in. from the cutting 
edge and have even seen it run clear to the edge. It is 
evident that such a die was either improperly designed or 
improperly made and hardened to give maximum results. 


of hardness. 


as a cutting edge. 
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To further illustrate this point Fig. 6 shows a die in 
natural size exhibiting all the lines of the specimen of 
Fig. 2 except that the white line corresponding to B of 
the diagram Fig. 4 is broken and the center color 
runs clear through the hard border to the cutting edge. 
When on test in the press this die only ran 1 hr. at a 
cutting speed of 480 strokes per minute, when it became 
dull and grooved at the points where the center color ran 
out to the edge. 

On looking up the history of this die it was found to 
have been improperly hardened, having been dipped with 
the grooved face down instead of vertical and moved 
rapidly with an up-and-down motion. This allowed steam 
and vacuum pockets to form in the groove, preventing the 
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cooling water from rea hing the surface, « reating the soft 
spots that later on scored when the die was put into use. 

A companion of this die, made from the same steel 
at the same time and hardened in the same way, also ran 
only 1 hr. under test. It was then removed, annealed, 
refaced and properly hardened. The proper hardening 
consisted in dipping it with the grooved face vertical, and 
moving it in such a way and at such a rate that neither 
steam nor vacuum pockets could form in contact with the 
surfaces that later on were to furnish cutting edges. This 
die was then put to test and ran for 11 hr. at a speed of 
{80 strokes per minute. The first die only cut some 
20,000 holes before grooving and dulling. The second die 
cut about 220.000 holes before dulling. These 
First, the possibility of greatly in- 


records 


show two things: 
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creasing the service of dies if they are properly made; 
and, second, the importance of obtaining the hard outer 
shell of hardened high-carbon tool steel on all 
that are to furnish cutting edges, 


surfaces 


INFLUENCE OF ProporTION ON Die HARDENERS 


After having made sure that the quality of steel I was 


using hardened uniformly if properly treated, and gave 
surfaces on small test specimens that were free from any 
soft spots, I began to search for other conditions that 
the that must 


My search brought out 


might produce softer areas in surfaces 
supply the cutting edges of dies, 
two factors that very decided influence upon the 
thickness and relationship of the various hardness lavers 
As would be expected, 


have a 


outlined in the diagram of Fig. 4. 
one of the troublesome problems was the hardening of the 
inside of small holes and openings in the dies. If we 
are to make dies to give maximum service, permitting 
us to wear them down from 1 in. thick at the beginning 
to 14 in. at the end, it is evident that the inside of all 
the openings for cutting edges must be uniformly hard 
from top to bottom. That this condition did not exist 
in many dies as ordinarily made had been proved to me 
over and over again. I have often seen a die start by 
giving excellent production records for the first few grind 
ings; then I have seen these to change, 
giving fewer and fewer blanks per grinding until perhaps 
only one-quarter or even one-tenth as many were being 
produced as at first. If the die was kept at work, these 
records would sometimes begin to improve after having 


records begin 


reached a low point, and perhaps come back to an amount 
nearly, if not quite, equal to that produced at first. 

My explanation of this action is best seen by referring 
to Fig. 7. The outer surfaces of the die from which the 
heat could be easily abstracted in quenching possessed the 
proper thickness of hard shell. But as we approach the 
middle of the origina! length of the hole the heat could 
not be abstracted rapidly enough in cooling and we find 
a place where the hard shell is comparatively thin and 


Actual differ- 


ences in hardness over the surface of a die are plainly 


can not stand up to give maximum service. 


shown by Fig. 8. 

From this condition we must conclude that there was 
much heat the 
holes to produce satisfactory hardening. It is probable 


too per square inch of surface area in 


that the length of time required for the heat to flow 
out has a very important effect upon the thickness and 
character of the hard lavers. Thus, in designing our dies, 
it is important to proportion them 
amount of heat 
surfaces that later on are to form cutting edges, 


so that an excessive 


will not be compelled to flow through 


This is the pring iple of proportion in die dk sign. Once 


understood it is easily applied. Fig. 9 shows a group of 
dies, each of which has had a number of round holes 
drilled through it for the purpose of giving proper propor- 
tion. In fact, all the holes except the slots are for the 


purpose of obtaining proper proportion to control harden 


ing. It will be seen that they are located so as to bring 
only a comparatively small mass of solid metal around 
each working slot. As a general rule it is well enough 
to say that the average amount of solid steel around a 


working hole in a die should not be greater than an 


a erage of 1, to 1 { in. in thir kness, That Is, 
holes must be drilled so that the heat 
1% to 14 in. able to flow in at 


proportion 


from everv section 


thir k must be least two 
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directions to quenching surfaces, provided one of these 
surfaces is that of a working hole or opening. 

As a matter of fact this principle is more difficult to 
state than it is to apply. Any die draftsman or tool 
maker can easily determine where to drill proportion holes 
once he understands the principle and has applied it in 
a few cases. 

It will be seen that the more or less common practice 
of plugging holes in dies in order to influence their 
hardening is about as bad as it can be. Holes should 
never be plugged while hardening. The common belief 
that fillets are necessary to prevent shrinkage and break- 
age is likewise wrong. I have made test pieces having 
six fingers that were identical with the exception that 
every other one was heavily filleted where the thin pro- 
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coating of scale forms on the surfaces. The thickness and 
nature of this scale and the ease or difficulty with which 
it is cast off when the steel is immersed in water have a 
decided influence upon the hardness. The ideal condi- 
tion is one where the scale is very thin, is uniform all 
over the die, and is cast off as soon as the steel enters 
the quenching water. 

It is easy to make a simple test showing this thin 
scale. Take a small, white porcelain dish, fill it with 
clear water, heat a piece of steel and then immerse it. 
The thin scale can be seen to float away from the surface 
of the steel. Microphotographs magnified to 1,200 diam- 
eters show openings or fissures through the scale, and 
also a multitude of tiny cables holding this scale to the 
surface of the steel. The intervening space was filled with 











FIG. 9. GROUP OF DIES HAVING 


jection extended from the larger body, and the others 
were made with square corners. All the filleting fingers 
were broken in hardening, the ones with sharp corners 
remaining intact. 

Wherever a narrow projection extends from a larger 
body, drilling a hole near the base of the projection and 
at a distance away from the edge equal to 1,5 times the 
base thickness of the projection will insure hardening 
without breaking. Where the combined thickness of hard 
shells at any position in a die equals or exceeds the thick- 
ness of the adjacent soft core, the die will tend to expand 
in hardening. On the other hand at the points where the 
soft core predominates the die will tend to shrink in 
hardening, 

By properly locating proportion holes not only do we 
get a harder and more uniform wearing surface, but we 
also get greater structural strength in the die, perhaps 
caused by the fact that we have a hard shell of uniform 
thickness extending all over the die surface. 


INFLUENCE OF FINISH ON Dig HARDENING 


The second factor which has a very marked influence 
upon die hardening and upon the thickness and uniform- 
ity of the outside hard shell is the surface finish. I have 
never seen this fact brought out in the technical literature 
dealing with the treatment of steels and the making of 
tools. However, for a number of years I have had 
standardized surface finishes that were required for all 
dies. Because of the decarbonization and oxidation that 
take place when heating a die, a thin, almost imperceptible 


PROPORTION HOLES TO CONTROL HARDENING 


steam when the steel was hardened, thus preventing the 
free flow of heat and interfering with the hardening 
process. 

The most detrimental finish to successful hardening 
seems to be a tearing cut with a fine feed and a dull tool, 
such as can be produced in the lathe, planer or shaper. 
I have a specimen that shows scratches made on two faces 
of a steel block 1 in. square. One side was finished 
smooth, the other so as to produce steam pockets. The 
block was hardened at 1,410 deg. F, and 0.002 in. was 
ground off each face after hardening. Each face was then 
scratched by a fine needle mounted in a steel ball; this 
needle was merely drawn across the ground faces without 
applying any pressure except that from the weight of the 
ball. The face that was finished with a surface suitable 
for hardening shows no scoring or scratching from the 
needle. On the other hand, the scratches on the other 
surface are very noticeable. 

In order to obtain satisfactory commercial results in 
die hardening, I have standardized the finish on dies to 
one which is equal to that obtained from a No. 2 Swiss 
file on a flat surface. There is a difference of about one 
number between the grades of the imported Swiss files 
and the American Swiss. The No, 1 American is nearly 
equal to the No. 2 imported. Each leaves about the same 
grade of finish on the work. 

A flat file will leave a smoother finish than a round 
or half-round file of the same number and cut. If you 
will look closely at a half-round file, you will see that it 
presents a series of small co-rers to the work instead of 
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a smooth cutting edge. If you wish to test the various 
kinds of finish, take a piece of tool steel 14 in. thick and 
file it with a No, 2 Pillar file until the surface is straight 
and smooth. Then take a 44-in. No. 2 round file and file 
a half-circle about 144 in. deep in the steel. The edge 
where the half-round groove meets the top flat surface will 
look like a saw when examined under the microscope. 
The other straight edges that have been filed will show 
smooth and even. 

A No. 4 half-round file will leave approximately the 
same finish on a curved surface as a No. 2 flat file will 
leave on a straight surface. It is important to give a 
half-round file a slight rotating motion during the forward 
stroke of filing. 

Too high a finish or polish on a die seems to have the 
effect of repelling the water when the piece is immersed 
for hardening. The quality of the finish should be neither 
too coarse nor too fine, though at all times a tool maker 
should be careful not to confuse smooth finish with flat 
finish. A piece of steel with a corrugated surface, or one 
cut with a coarse feed will harden successfully if the 
surface of the corrugations or feed marks is smooth; and, 
in fact, it will present more cooling surface to the water 
than a flat surface. At the same time, unless such a piece 
is moved in the water in such a way that the liquid flows 
lengthwise of the grooves, steam pockets are likely to 
form and unequal cooling take place. 

Two other points need commenting upon before closing 
this article. A few weeks ago a correspondent of the 
American Machinist asked the reason for the decrease 
in size of circular ring punches while in use. I have 
met with this same condition of shrinking in ring 
punches, and explain the action in this way: From its 
shape the ring punch hardens all over, with a nearly 
uniform thickness of the hard shell. As this punch 
wears and is ground away on one of the flat faces this 

















FIG. 10. DIAGRAMMATIC SECTION OF RING PUNCHES 


until we have a situation 
one of the flat faces and 


hard shell is gradually removed, 
where the hard shell is on only 
on both of the circular faces. That is, it is something 
like the condition shown at Y of Fig. 10. Originally, 
it was like XY of the same illustration. 

When the condition as indicated at B is reached, the 
pulling or distorting effect of the hard shell tends to 
shrink the lower surface at B, for this surface is softer 
and less resisting than the hard shell on the other flat 
surface. The result of this readjustment of stress is 
to close the surface that has been ground away, making 
the punch somewhat smaller in diameter than when 
originally formed and ground. 

In my own practice I overcome this difficulty by 
reversing the ring punch as soon as it gives trouble, thus 
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keeping the thickness of the hard shell on the flat surfaces 
approximately equal- throughout the life of the punch. 

Another point in the care of dies is grinding. It 
is easy to overheat a piece of tool steel during the 
grinding operation and impair the temper over small 
areas. A die that has been abused in this way will be 
as unsatisfactory as one that has been improperly pro- 
portioned and hardened. Not very long ago I had a 
striking example of the damaging effect of improper 
grinding. A die identical with the one shown in Fig. 
11 was brought to me with a statement that it had 

















FIG. 11. DIE SPLIT BY IMPROPER GRINDING 


cracked after being ground. I examined it carefully 
and started some experiments to see if I could not 
duplicate the conditions that had ruined this die. The 
experiment was made on a similar and companion piece, 
and the result is shown at the right in Fig. 11. The 
nature of the crack is the same in both cases, the only 
difference being in its location, 

In order to split the second die I first loaded the 
grinding wheel with shellac and then scraped the wheel 
bushing on one side until it ran out of true 0.001 in. 
The overheating that resulted from the use of this wheel 
because it was in poor condition and was running out 
of true was sufficient to split the die as shown at the 
right in Fig. 11. 
damaging effect of improper grinding. 
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Two Universal Drill Jigs 
By B. 


The United Printing Machinery Co., Woonsocket, R. L., 
has developed two interesting universal drill jigs for 


This is an extreme example of the 


AUSTIN 


machining details used on 

In Fig. 1 is shown a jig used when machining flat bar 
parts such as connecting-rods. The piece is located at 
one end by a V-block A, and by a V-block B at the other 

The knurled-head screw C is adjusted to suit differ- 
widths of bars so that the hole drilled will be in 
the center. The V-block B is operated by a cam which 
is controlled with the lever D. Three plates F are pro- 
vided to hold bushings so that holes may be drilled at 
each end and another anywhere between as desired, o1 
the third hole may be omitted, as in the case shown. 

A variety of bushings to suit the various holes ma- 
chined are fitted to the jig plates. The plates slide in 
a slot, as may be observed by the detail, Fig. 2, so that 
the holes machined will be in alignment. 

Another type of universal jig is shown in Fig. 3. It 
is used mostly on circular parts. The piece to be machined 
is placed in the two V-blocks A and slid over the support 


presses, 


end. 
ent 
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PB. This is made with a thread so that it may be adjusted The bushing plate D, which is provided with a tongue 
for height to hold the part rigidly. The part is then fitting in a slot of the jig, is then adjusted so that the 
pushed back against the stop C, which has been adjusted drill will be guided as near to the work as desirable. 

so that the hole will be machined centrally. The clamps In this jig a set of slip bushings are also provided, to 
E, when tightened with the thumb-screws shown, hold suit the various holes to be machined. In Fig. 4 is 
the part securely in place during the drilling operation. shown a detail drawing of this circular-work type of jig. 































































































FIGS. 1 AND 3 TWO UNIVERSAL DRILLING JIGS 
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FIG. 4. DETAILS OF DRILLING JIG SHOWN IN FIG. 3 
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Whitworth Thread-Gage Making 


By Hvuco F. Puser 





SYNOPSIS—The manufacture 
threads of the U.S. or V form is considerably less 
difficult than the production of similarly accurate 
threads of the Whitworth form. When the making 
of precision standards is considered, the conditions 
are reversed ; and accurate Whitworth thread gages 
are more easily made than those with U.S. or V 
form of thread. 


of commercial 





A great change has come over a class of tool makers 
known up to 18 months ago as thread-gage experts. For- 
merly a common sight to be met with in any toolroom of 
size and importance was a man diligently turning out taps, 





Fig2 
FIGS. 1 TO 7. 
Fig. 1—Points of most wear on threading tools. Fig 


Form tool holder. Fig. 5—The Whitworth threading tool. 
for measuring 


dies and thread gages with either U.S. or V_ threads. 
But since the advent of the Whitworth Standard to this 
country the tool makers who used to pride themselves 
on their skill in producing accurate threads have taken 
to some other line of work. There is also a goodly num- 
ber of jobbing tool shops which could get large and 
profitable orders for Whitworth thread gages from big 
munition manufacturers, but have turned down these 
orders simply because the tool maker who has nerve 
enough to tackle such work is very scarce at present. 

A few months ago a friend of mine, while working in 
a jobbing tool shop, was approached one day by his 
foreman and in exultant fashion told that the company 
had that morning hired a thread-gage expert who said he 
had actually made Whitworth thread gages. It subse- 
quently developed that this particular company had in its 
office blueprints and specifications calling for the manu- 
facture on contract of 300 Whitworth male gages for a 
big munitions manufacturer. This particular contract 
had not been signed simply because the company did not 


2—Shape of Whitworth tool. Fig. 3 
Fig. 6—Whitworth male gage 


have a tool maker who was willing to tackle the sob. Now 
here is an instance where a jobbing tool shop had to turn 
down an order that would have meant in the neighborhood 
of $1,000 clear profit in its pocket and perhaps several 
repeat orders afterward. The Whitworth “expert” turned 
out to be a fizzle, so the contract is probably going the 
rounds of other shops in search of a contractor willing to 
sign. 

If this contract had been U.S. or V thread, there is 
not the slightest doubt that the order would have been 
filled long ago. What is the reason, then, that a good 
tool maker who is not afraid to tackle intricate tool and 
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Fig6 





IMPORTANT TOOLS AND CONSIDERATIONS IN THREAD-GAGE MAKING 


Master form tools. Fig. 4- 
Fig. 7—Micrometer rigged up 


gage work will approach the subject of Whitworth gages 
The reason for this aversion 
manufacturing 
known in this 


with fear and trembling ? 
is the fact that the correct 
Whitworth Standard 
country. 

The purpose of this article is to show the methods used 
in Whitworth thread cutting, hardening and lapping. 
Before proceeding further it is well to dwell upon a few 
points in developing a practically perfect thread of any 
standard. Nothing is absolutely perfect, as all tool mak- 
ers engaged on precision work know. The hardest thing 
of all is to lap a sharp corner. As an example, take the 
U.S. or V thread. No matter how carefully the tool is 
prepared and the cutting of the threads is done, there 
will appear slight radii at A and B, Fig. 1, for the simple 
reason that a threading tool wears first at the corners. 
The radii may be invisible to the naked eve, but a good 
magnifying glass will show them plainly. 

In like manner the sides of threads, as at C and PD, 
Fig. 1, on the completion of the job might appear very 


method of 
well 


gages 1s not 
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smooth and highly polished to the naked eye, but a second 
look through the magnifying glass will show the imper- 
fections in the form of minute ridges at intervals from 
the root of the thread to the outside diameter. It is im- 
possible to eliminate these ridges altogether, even by 
lapping with the finest compound known, for the reason 
that the cutting action of a lap is due to thousands of 
tiny abrasive particles, themselves embedded in the lap, 
each one doing its share in removing metal from the 
hardened threads in a series of microscopic grooves and 
And in addition the corners, as at #, Fig. 1, 
appearance perfectly sharp after the 
will show small radii when the lap 


scratches. 
which were to all 
threads were cut, 
has done its work. 

In view of these facts it would seem an easier matter 
to develop a more nearly perfect thread of Whitworth 
Standard than either the U.S. or the V thread. This has 
actually proved to be the case. The radii on the Whit- 
worth thread go far toward eliminating the wear on a 
well-made and hardened threading tool, thereby trans- 
ferring the exact form from the threading tool to the 
threads, provided that the threading tool is of the cor- 
rect form. All specifications on thread gages prescribe 
a working limit, which takes care of small errors that will 
creep in, no matter how skilfully a threading job may be 
done. In the majority of cases the limit on all working 
surfaces of thread gages is 0.0002 in. Whitworth threads 
can easily be kept within this limit, if proper care is taken 
in preparing the various threading tools and laps. 

For the sake of clearness in following the different 
stages of manufacture the methods, tools, laps, etc., are 
for Whitworth thread gages, both male and female, 
of 1-in. outside diameter 14 threads per inch. Any 
other diameter or pitch can easily be worked out by the 
help of tables given in the “American Machinist Hand- 
book” or any other good handbook that may be available. 
All formulas will also be eliminated from this article, as 
they have already been worked out in various mechanical 
handbooks and can be referred to at any time. 

The first consideration is the selection of steel. When 
the specifications call for tool steel, it is best to choose the 
kind that will show the least change after hardening. Ex- 
cessive expansion in hardening means just so much more 
lapping, which is a slow job at best, whereas any great 
amount of contraction might leave the threads with in- 
suflicient stock for lapping. Ketos steel has always proved 
its superiority in this class of work, and if hardened 
strictly according to the makers’ instructions, will change 
very little if any, and then in certain directions—either 
expand or contract—so that the tool maker can always 
allow sufficient stock for lapping. Some manufacturers 
make their thread gages of soft steel, such as screw stock, 
machine steel, etc., rough-thread them to within 45 in., 
afterward carbonizing them, finish-threading plus allow- 
ance for lapping, and then hardening. While much time 
can be saved in roughing out such gages, the time con- 
sumed in finishing the threads after carbonizing will 
counteract any such saving of time that was made in the 
first place. 

Having selected our steel, we proceed to make the mas- 
ter tools. This work should be left to a competent tool 
maker and requires a lot of patience and time; but where 
quantity production is aimed at, the time spent in devel- 
oping master tools will repay later on, when everything 
is clear sailing. 
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The first tool made is in the form of an .ordinary 
forged lathe or shaper tool of convenient length, as far 
as the shank is concerned. The point of this tool is ground 
and lapped after hardening, as shown in Fig. 2. 

This tool serves only for machining other master tools 
and should not be used for threading the gages themselves. 
It should be made as nearly perfect as possible. From this 
prepared tool the next two master form tools are made, 
A, B, Fig. 3. In Fig. 4 is shown the machine-steel shank 
to be used with the master form tools. 


Next we come to our real threading tool, Fig. 5, the 
enlarged cutting point of which is shown. This tool 


is really a Pratt & Whitney threading tool and is used in 
a spring tool holder of the same make, which is to be 





Spreading 


FIGS. 8 AND 9. LAP FOR MALE GAGE AND SIZING TAP 
FOR THE LAP 


found in nearly every toolroom. Now it becomes clear 
why so much time was given to making the master form 
tools. The tool A, Fig. 3, is for finish-forming in a 
shaper the cutting point A, Fig. 5. The tool B, Fig. 3, 
is for preparing the circular lap; the lap revolves on the 
miller arbor, and the tool B is held in the miller vise 
by the shank, Fig. 4. Other laps necessary for finishing 
the master form tools A, B, Fig. 3, are machined with the 
tool seen in Fig. 2. Tools for roughing out the threads 
can be of any convenient shape, either forged lathe tools, 
resembling Fig. 2, or tools that can be used in a spring 
tool holder. 


CUTTING AND MEASURING THE THREADS 


Assuming our male thread gages to be of the form illus- 
trated in Fig. 6, the stock is faced to length, centered 
and the knurled handle B and the neck C finished. The 
diameter A is left about 7/,, in. oversize. Next, the 
threads are roughed out to within 0.010 in. or so, taking 
ordinary care that the roughing tool is somewhere near 
the right form, so as to leave enough stock for finishing. 
To determine the exact amount for the threads to be left 
oversize before hardening, we must resort to the cut-and- 
try method. One thing that it is well to bear in mind is 
that in no case should the threads be more than 0.001 
oversize on various diameters after hardening. The result 
to be aimed at is to have precisely enough stock so that 
the threads will just clean up and no more. 

An ordinary outside micrometer is used for the outside 
diameter. The three-wire system or a regular Brown & 
Sharpe thread micrometer will serve for pitch diameter: 
incidentally, the latter is quicker than the three-wire 
system. For measuring the root diameter a 2-in. mi- 
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crometer can be rigged up as shown in Fig. 7. The an- 
vil D bears on the perimeter on one side, and the conical 
point C rests on the root on the opposite side. The 
setscrew B keeps A from shifting. Correct reading 
for E can be found by moving the thimble F till a 
l-in. standard just slides between the anvil D and the 
conical point C. Now note the reading at G, subtract 
the single depth of the thread, and the result will be the 
correct reading at L. 
HARDENING AND LAPPING 

Hardening should be left to a practical man. When 
the thread gages are made of Ketos steel, the makers’ 
instructions should be followed to the letter. Overheating 
a thread gage is fatal, and for that reason all heating 
furnaces should be equipped with pyrometers. 

Now we have reached the most important stage of 
thread-gage making—namely, lapping. The success of 
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FIGS. 10 AND 11. RING TYPE OF FEMALE THREAD GAGE 
AND FORM OF LAP USED ON IT 


this operation depends entirely on the laps used. The lap 
shown in Fig. 8 is the best form for gages similar to 
the one illustrated in Fig. 6. 

Such laps are made of cold-rolled steel 3gx134x21% in. 
The thickness 1 depends on the length of the threaded 
portion of the gage; usually A should be about 14 in. less 
than the gaging length of the threads, to prevent the 
corners ), Fig. 6, from being lapped undersize. As a 
number of laps will be worn out of form if the order is 
of any size, it is good practice to make a hand tap for siz- 
ing the laps, which will save a great deal of time and 
worry. The tap, Fig. 9, is made of Ketos steel with a 
pilot and tapered lead and is made to the finished size of 
the threads on all diameters. 

It will pay to take extra care in making this tap, 
because if the tap is just right, then the laps will cut ac- 
curately. In making the laps, bore the hole B, Fig. 8, 
to the size of the root diameter; thread with an ordinary 
threading tool to within 0.003 in. or so undersize, and 
use the tap, Fig. 9, for sizing only. <A plentiful supply 
of good lard oil should be used with this tap to prevent 
it from tearing the threads in the lap. 

When a lap is worn, it will lap the outside diameter and 
the root diameter faster than it does the pitch diameter. 
When this takes place, the lap should be stamped with a 
letter W, denoting that it is worn, and a new lap should 
be procured to finish the threads. This practice does 
away with the possibility of mixing up wern laps with the 
good ones. The worn laps can be used to rough-lap the 
gages to very close limits, reserving the good ones for 
the finishing touches. The abrasive is the finest grade of 
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emery dust, used with a liberal amount of good lard oil. 
The reasons for selecting cold-rolled steel laps are that 
they keep their form longer than laps made of cast iron, 
charge easily and are easy to machine. 

The most common form of female thread gage at the 
present time is the ring type, shown in Fig. 10. What has 
been said about male gages applies equally to female 
gages. The amount of stock to leave before hardening 
can be determined, as previously described, by the cut-and- 
try method. The internal threading tool is made with 
the master tools shown in Fig. 3. A few suggestions 
gained from actual experience will help the ring-gage 
maker considerably. 

Leaving a collar projecting about the space of two 
threads on either side of B, Fig. 10, will prevent bell- 
mouthing, or rather, the bell-mouthing will all be in 
these collars, which are afterward ground off. Leaving 
good fillets, as at A, Fig. 10, will prevent the collars 
from cracking in hardening. Boring the hole C, Fig. 10, 
to finished root-diameter size and cutting the threads 
0.0005 in. undersize before hardening will provide for 
sufficient shrinkage in hardening to allow the lap to 
clean the threads. This suggestion applies to gages 
made of Ketos steel only. To be on the safe side, it is 
always best to thread two or three gages, harden and lap 
them to finished size, keeping a record of sizes before 
hardening ; if the test gages clean up, then the rest of the 
gages can be threaded accordingly. Knurling will set up 
stresses in the steel. Therefore the test gages should he 
knurled and otherwise machined to the same dimensions 
as the rest of the gages. 

A good lap for female thread gages is shown in Fig. 
11. The shank A is made of spring steel, the lap ( 
of cold-rolled steel. There are three saw-cuts B in A, 
which will allow the lap C to expand when the spreading 
screw D is set up with a wrench. The lap C is split 
lengthwise, and a pin / is driven into the shank A to keep 
the lap from turning. 

Only the most important points in thread-gage making 
have been described in this article, but it is my sincere 
belief that, if the foregoing instructions are faithfully 
carried out, there is no reason why a good tool maker and 
mechanic should not tackle a job of Whitworth gages and 
make a success of it—more especially if he has had prac- 
tical experience with any thread-gage work before. 

* 
Wanted--Informatiom on Drills 
and Reamers 
By ALFrep J. SHIRLEY 
Some interesting points have cropped up lately, but 
I cannot get any authoritative information upon them 
and thought perhaps they might be of interest to your 
readers as well as myself. They are as follows: When 
you buy a 4- or 34-in. twist drill, what size should it 
be to the nearest */,o999 in.? This query applies to all 
standard-size drills. What size hole should it drill in, 
say tool steel or cast iron, if the drill is of the proper 

shape, ete. ? 

Also, what is a fair limit to allow for reaming a hole 
to a dead size after drilling with a standard drill so 
that you get a correct finish? I am training tool set- 
ters in theory and practical work for capstan and engine 
lathes and milling machines, and would like these ques- 
tions answered. 
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Some Engine-Lathe Wrinkles 


By Gustave A, REMACLE 

When it is desired to turn one or more pieces on a 
mandrel, and the hole in the piece or pieces is an odd 
size, it is sometimes better to utilize one of the hardened 
and ground mandrels at hand in such manner as is shown 
in Fig. 1, than to make a cheap, soft mandrel. Very 
often a piece of scrap can be found that already contains 
a hole to fit the mandrel. If such a piece cannot be 
found, another piece of scrap the proper length may be 
the mandrel, driven on, and 
If the job is not 


drilled and reamed to fit 
then turned to fit the odd-size hole. 


wr . 
” Ay 


» yn aa 
yes =") ys 


Fig! rf PY 

a, of we ~ = 

= — we r-- Yt a) B 
ne ine } = 

ct 3. ay). J”) 


ea —— “a 


\ |= -4 

vv'9 \ | = 

Tm») 4¢ C _ fi 
ition wun 





NNN 


1A: 
We 


i 


ye) — 
Wr) : Fig.5 


. “mE — 


ENGINE-LATHE WRINKLES 
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a single piece should be used as in A, Fig. 13 
whereas if it is long, two sleeves may be used as in B, 
Fig. 1. An excellent feature of B is that both sleeves 
can be turned to the same diameter, each being a drive 
fit to the hole. If a hardened and ground mandrel is 
several thousandths larger at one end than at the other, 
it will not fit a long, straight hole properly. When a 
mandrel is turned for a special size hole the centers are 
rarely hardened; therefore, the mandrel will not run 
upon these soft centers for any length of time without 
losing its truth. 

In Fig. 2 is shown one method drilling a hole in 
the engine lathe with the danger of breaking the drill 
eliminated. The piece of wood A is strong enough to 
stand up under the stress of drilling, but will break 
sooner than the drill if the drill The 
wood rests upon the drill and some other convenient part 
of the lathe, while the tail of the dog rests upon the 
wood, 

If the lathe hand has a lot of drilling to do in the 
lathe, his hand will become tired and sore, owing to the 
grip he must use on the polished and slippery wheel on 
the tailstock. Relief may be had by winding twine around 
the rim as in Fig. 3, the twine of course running all the 
way around. The spokes of the wheel will keep the twine 
from slipping, and the twine will allow the operator to 
obtain a good grip. 


long, 


is overstressed. 
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It is frequently desired to machine standard-size rod in 
the engine lathe, and as the large chucks will not hold 
this small rod, various methods of chucking are resorted 
to. One good method was described by Mr. Davis on 
page 164. Another simple method (similar to that de- 
scribed on page 164), although not to be recommended 
for high-class work, consists of drilling and reaming a 
piece of cold-rolled steel to the proper size. Removing the 
steel from the lathe, a hole is drilled and tapped for a 
With a piece of the stock which is to be turned 
screwed position, the whole is adjusted in the chuck 
so that the stock runs true. Other pieces may then be 
placed in the holder and will run as true as the first. I 
have seen a number of different arrangements for adapt- 
ing spring collets to engine lathes which were not built 
for the purpose. A very good method is shown in Fig. 4. 

In Fig. 5 is shown how in an emergency, a milling 
cutter was used as a form tool in the engine lathe. It 
was necessary to make two rolls for rolling %4-in. tubes, 
and they were wanted in a hurry. A ¥-in. radius form- 
ing cutter was bolted to a piece of steel and applied as 
shown, with satisfactory results. 

It is possible to spoil some jobs by not having the tool 
set exactly at the center line. The mechanic in setting 
the tool for such a job usually gages the height by means 
of the head or tail center. If either of these cannot be 
reached with the tool, or he is too lazy to remove the 
piece from the centers, he guesses. If a line is marked 
off on the tailstock spindle as shown, it will be much 
used and result in better work with less effort. 

# 


Technical Writing 


Alex Moscovitz 


setscrew. 


In writing in Coal Age, offers the 


following suggestions, to all of which the editor says 
“amen” and adds “do it now!” Every man, what- 


ever his occupation, trade or calling, is able to write 
if he is at all observant of his surroundings and does 
his own thinking. 

The trouble with many practical men, whose ideas would 
benefit a host of others, is that they are either too busy 
to put their thoughts on paper, or think that they can- 
not write. Others who make the attempt use too many 
words. They seem to have an ambition to use high-flown 
language instead of simple, plain English to express their 
ideas. This is often the fault of beginners. 

To all these I want to say that there is no secret 
about writing. It is not necessary that you should be a 
born editor in order to write successfully for a trade paper 
or a technical journal. Write simply as you would talk— 
be natural. Before you start to write have the idea clearly 
in your mind, and tell it in as few and simple words as 
possible. Never attempt to write about a thing that is not 
clear to you, as you cannot expect to succeed then in 
making it clear to others. 

In order to write interestingly one must have something 
to say and, as I stated before, any intelligent man can 
find something of interest and importance in his everyday 
work that others will be glad to know. Don't be afraid 
to express your thoughts, but when writing make your 
sentences short, remembering that a short sentence is 
always more easily understood by the one who reads. The 
points to be remembered are: Have something to write 
about; understand it clearly yourself, and then put your 
thoughts in as few and simple words as possible. 
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Threading Ends of Bent Pipes 


We had to thread a number of pieces of 10-in. pipe 
with a right-angle bend in them close to the end. By 
putting an angle plate with a small compound rest on it 
on the faceplate, we were enabled to use a lathe for the 





THE RIG FOR THREADING BENT PIPE 


purpose. The pipe was fastened in blocks on the car- 
riage, as shown in the illustration. By running the lathe 
backward it was possible to cut off, turn and chase the 


thread. We made good time and had no trouble. The 
illustration shows clearly what was done. 
Memphis, Tenn. H. J. Smiru. 


°° 


Feeding Roll for Spring 
Winding 


Some time ago I converted an old lathe head into a 
machine for winding %<-in. round iron into coils like 
springs. The lead of the coils had to be kept uniform, 
but something simpler and faster than the carriage and 
lead screw had to be evolved for this purpose. 

A roller, somewhat larger than the finished coils, was 
mounted parallel with and in front of the winding arbor. 
The roller was free to revolve, but only the least possible 
end play was allowed. It was scored from end to end with 
a half-round groove to fit the %¢ stock, the lead of the 
groove being the same as the lead of the spring. The 
root diameter of the roll was made the same as the 
diameter of the winding arbor. 

In use, the stock is caught under a hook on the coiling 
arbor and dropped into the nearest groove on the grind- 


ing roll. When the machine is started, the friction of the 


stock causes the roll to revolve, the progressive movement 
of the helical groove establishing the lead of the coil. 
With some practice it becomes unnecessary to stop the 
machine at all; one can catch the stock, previously cut 
to length, under the driving hook at a high speed. 


Poughkeepsie, N. Y. 


H. W. JouHnson. 
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Letters from Practical Men 
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Floating Reamer Holder 


The accompanying illustration shows a floating reamer 
holder used with a reaming drill The 
holder is practically an easily and cheaply made universal 
joint of limited action with side play on the pins, and 

permits the machine reamer F to be 


jig on a press. 


| | guided straight by the long bushing 
F running in the bushing G, which 
| is integral with the jig. The bushing 
F is pressed on the shank of the 
reamer and ground in place, and of 
course is larger than the body of the 
reamer. The shank A can be straight 
if the size of the reamer employed 
permits the use of a drill chuck. As 
is evident, the spindle or chuck does 
neither 


not have to run true, does 
the jig 
alignment with the center of rotation 
of the spindle. As shown in the 
sketch the pins D are driven in A and 
C and pass through holes in B that 
right other. 
These holes are taper-reamed from 
each side so as to be slightly larger at 
the center, which is the smallest 
point, than pins D. The part B 
‘may be about ,) in. less in diameter 
than the holes in A and C. For those 
classes of work in which the floating arrangement is 
effective the holder shown has much to commend it. 
LeRoy M. Curry. 


require to be in very close 


are at angles to each 





FLOATING REAM- 
ER HOLDER 


Anderson, Ind. 


The Metric System 


There have been so many articles in your columns and 
in other publications on the pros aud cons of the metric 
system that it almost to the ordinary 
reader. I have been trying to keep hold of a couple of 
ideas as anchors to prevent being by all this 
llood of argument, and I wish the editor would give me 
advice as to these of good sound 
material and will stand the strain. 

First, it seems to me that our present system of weights 


gets confusing 


swept away 


whether anchors are 


and measures is so firmly fixed in our past history and 
present work as to make it impossible that it should be 
supplanted by the metric system. If this is true, the 
introduction of the metric system would mean increase 
of complexity instead of simplicity. I remember looking 
at some German drawings of a steam turbine, and among 
the millimeter dimensions there were fractions such as 14, 
52, 34. I could not make out what they meant, but on 
inquiring found that they were sizes in inches of Whit- 
worth studs. Take in comparison the United States 
Standard threads. Does not the fact that there have 
been millions of machines built with studs, screws and 


bolts having the United States Standard threads mean 
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that these standards must persist and that mechanics 
must continue to be familiar with inch measurements ? 

Does not all the land that has been surveyed to the 
present measurements (and practically all the land in 
the country has been surveyed) mean that the present 
measurements must persist and that everyone who is 
interested in the purchase or sale of land must be familiar 
with those measurements ? 

Do not all the books that have been written in these 
English-speaking countries, which use the names of the 
present measurements, mean that every one who wishes 
to read intelligently the books which have been written 
up to the present must be familiar with the present sys- 
tem of weights and measures? Does not the history of 
all the countries which have adopted the metric system 
confirm this impression that the old system of weights and 
measures must still persist and that the metric system 
does not supplant the old system ? 

The other point that I had in mind is this: Does not 
the selling of our manufactures in countries that use 
the metric system resolve itself almost entirely into a 
question of translation? In other words, when a cata- 
log is translated into a foreign language, if the meas- 
urements in the present system are translated into meas- 
urements in the metric system does not that, in 99 cases 
out of 100, cover all that is necessary? When you have 
given the dimensions of a bolt of cloth or the weight of 
a barrel of flour in the metric system, have you not done 
all that is required? When you have given the bore and 
stroke of an automobile engine in millimeters (to the 
nearest millimeter), is not that all that is necessary? 
What difference could it make to the customer whether 
the engine was made to millimeter dimensions or not? 
The only exception I can see to this is in those machines 
or parts that are actually used for measuring purposes, 
such as the lead screw of a lathe and the various feed 
screws of a miller, but it is a comparatively simple mat- 
ter to make these parts to metric dimensions for ma- 
chines that are to be shipped to countries using the 
metric system. 

In reference to this question of export business I have 
been amused to read the editorials in the Valve World 
for August. There are two paragraphs on the metric 
system, one of which is practically an answer to the 
arguments in the other. The first says in part: 

Looking at the matter practically (and how else should it 
be viewed?), the whole question of general substitution of the 
international metric system of weights and measures for the 
present so-called English system resolves itself into this: 
Do we want our trade outside of the United States to grow? 
Do we want to confine our commerce practically to the bounds 


of our own borders; or do we want to deal, to the limit of our 
capacity and opportunities, with the world at large? 

The other reads as follows: 

While we are talking about the “cost” and the “confusion” 
likely to accompany the adoption of the metric system in this 
country, the system is being adopted here and there practi- 
cally without the slightest confusion and at a cost so nomi- 
nal that it is not to be Orders from other lands 
for materials made to metric dimensions are being taken and 
filled almost daily by many of our leading industries. It ap- 
pears to take us no longer to handle an order from France 
than one from England, the one in meters and the one in 
inches, the one to be paid for in francs and the other in 
pounds, shillings and pence. While some learned professor is 
telling us how “impossible” it would be for us to work in 
mnetrics without the utmost disturbance and at great expense, 
we are busily engaged in doing exactly that thing, without any 
appreciable disturbance and at an expense readily absorbed by 
the selling price. It is a condition that appeals strongly to 


considered. 


our sense of humor, a state of mind not at all hopeful for the 
“professors.” 


fearsome 
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If it is so easy to handle this export business at pres- 
ent with only those manufacturers who are exporting 
being affected, why should the metric system be imposed 
on the whole hundred million people in the United States ? 

The answer to this metric propaganda looks to me too 
easy. I am afraid I have missed something or that I do 
not understand what it is all about. Who is it that wants 
the metric system so badly, and why do they want it? 

Sherbrooke, Que. H. V. Hatenr. 

[Mr. Haight has hit the bullseye. Every argument 
for the metric system has behind it the assumption that 
the use of the system is to be exclusive—that the old 
units are to disappear. If the old units are to continue in 
use, as all experience shows they will, every argument 
for the system is inverted and becomes an argument 
against it. Instead of fewer units and ratios we have 
more of both; instead of better ratios we have worse 
(those between the English and the metric units); in- 
stead of simpler we have more complex calculations; in- 
stead of less work for school children we have more; and 
so on to the end. The metric enthusiast holds up to 
scorn and ridicule as examples of all that is bad, the 
ratios 12 in. make 1 ft. and 3 ft. make 1 yd., but he 
accepts the ratios 25.4 mm. make 1 in. and 3.28083 ft. 
make 1 m. as steps in the path of progress. 

Members of the metric party contrast our tables of 
weights and measures and their numerous ratios with the 
metric tables and their uniform ratio of 10, but ignore 
the tables of metric equivalents with which every engi- 
neers reference book is burdened and which, with the 
adoption of the system, would become an integral part 
of the real combined system to be used. If the reader 
will but turn to those tables and reflect that their equiv- 
alents are simply a set of ratios which the adoption of 
the system will add to those already in use, he will see 
how the adoption of the system will make matters com- 
plex instead of simple. 

The universal persistence of old units in so-called 
metric countries—establishing the fact that the old sys- 
tems never do die out—is the crux of this subject. The 
metric party dismisses the overwhelming evidence as of 
no importance when, as a matter of fact, it not only 
nullifies and inverts their case, but turns it to ridicule. 

As to the men who want the metric system so badly, 
they seem to be scientists and pseudo-scientists who have 
use for units of measurement to put down the sizes of 
things that exist, but not for the dimensions of things 
to be made.—Editor. ] 
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Parting with Tools Reversed 


With regard to parting off work with the tool upside 
down, I remember a batch of connecting-rods we had to 
machine. They were forged solid with the caps on, from 
very tough steel. After turning, boring and drilling the 
bolt holes in the large end, the idea was to part off the 
large end cap, 44 in. being allowed for the cut. There 
was no saw in the shop, so it was necessary to part off the 
connecting-rods in the lathe 

The trouble then began. What with the long thin part- 
ing tool and the intermittent cut, the cuttings could not 
After having a lot of trouble and wasting 
The rods 


get away. 

plenty of time I decided to reverse the tool. 

were then cut off with true faces in record time. 
Sheffield, England. Frank McQUILLIN. 
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Circular Shaping Attachment 


Mr. Geersten’s article on page 163 brings to mind a 
device that I have used for shaping pieces with integral 
key or feather, such as is shown in the illustration. 

In shaping these pieces the work, instead of the tool, 
was revolved. The device consisted of a body containing 
two centers, a worm, a wormwheel and a divided disk, 





WORK TO BE SHAPED 


which answered in a small way the same purpose as the 
dividing head of the miller. 

Referring to Mr. Geersten’s device, it is invaluable 
for producing a concave radius if projections on any 
part of the radius being machined will not permit the 
use of a boring bar. This device does not possess the 
rigidity and other good qualities of the boring bar. If 
a miller is available, a boring bar may be used and a 
good radius obtained in a short time. A very old method 
of producing the radius in question, also a method which 
is still employed in most small shops, consists of strapping 
the job to the lathe carriage and using the boring bar. 
It must not be overlooked, if the job is of large dimen- 
sions, that the boring mill is especially suited to handle 
such work. 

I will conclude by saying that unless projections of 
some sort, or other unthought of obstacles, prevent the 
use of the boring bar, this device should not be used. 

Newark, N. J. Gustave A. REMACLE. 
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Progressive Dies for a Pressede 
Steel Automobile Hub 


I have read with interest Mr. Walter’s description of 
his automatic hub dies, on page 411. 1 am surprised that 
he does not pierce the holes in the small end of the hub 
in the press, instead of drilling them. It seems hardly 
possible that a die which will enter the %j-in. hole will 
not be strong enough to stand up, even if three holes are 
punched at a time. 

The die can be made at the end of a round piece, 
mounted in a heavy angle plate. It will be formed on the 


upper side to the radius of the inside of the hub, be hori- 
zontal, be recessed at the back for the edge of the hub to 
drop down and project just far enough so that the edge 
rests against the angle plate. 


The punches will have a rather strong spring stripper, 
which will be shaped to fit the hub and will press it into 
place on the die. 

The hub will, of course, be set on an angle so that the 
face to be punched will be horizontal with the outer edge 
resting in guides on the shoe. It will be indexed by the 
outer row of holes. 

This arrangement will necessitate eight strokes for each 
piece. It is possible that more than three holes can be 
punched at once, but it seems to me,.that the angle will 
he too great. Even if only two are used it will still be 
many times faster than drilling—unless a special and 
complicated radial drilling machine is used. 

This die will not be nearly so expensive to make as some 
of the others. W. B. GREENLEAF. 

Plymouth, Mich. 

[It is difficult to see how, with the layout of holes in the 
small end of the hub, three holes can be punched at each 
indexing; also, spoke holes are usually required to be 
radial, and with a multiple punch only one hole could be 
radial unless a special radial punching fixture were used. 

-Editor. | 

r. 
Electric Ovens and Furnaces 


“The radically different method of heat introduction 
and application of an electrically heated japanning oven,” 
as against a gas-heated japanning oven, does assure 
greater output and more uniform products from the 
former. However, some of the conclusions of W. Rock- 
Conover in his article “Electric Ovens and Fur- 
page 316, I feel are misleading and open to 


wood 
naces,” 
question. 

The article would indicate that the experience of its 
author had been confined to the comparison of elec- 
trically heated ovens and gas-heated ovens of a direct 
or open-burner type. In the indirect 
heater style the products of combustion do not enter the 
chambers in which the articles to be japanned are placed, 
and in such cases of ventilation is 
required than in the electrically heated oven. 

All heat radiates from its source, regardless of the 
character of that source, and such heat is carried by 
convection currents. It is the heat radiated from its 
source and carried by the convection current which acts 


ovens of 


gas 


no greater amount 


upon the japan. 

I believe that the use of the direct-heated japanning 
oven should be discouraged because of the fire risk. 

With two ovens of similar size, shape, etc., one heated 
by indirect gas, the other by electricity, with both ovens 
filled with the same kind of material, the same quantity 
and the same japan, the japanned coating would require 
the same amount of air, the same ventilation, to oxidize 
the japan, and the materials in the two ovens should 
bake at about the same temperature in the same time. 

The operation of baking the japan would be the same in 
both ovens—namely, driving off the volatile matter and 
oxidation of the drying oils. 
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From a practical standpoint with electrically heated 
units, these units may be placed at whatever part of 
the oven desired and thereby give a uniform distribution 
of heat. With indirect gas heat this is impractical. Gas 
requires that the heat sources be placed under the bottom 
of the oven, or on the bottom at the side. 

Electrically heated units can be so constructed that it 
would be impossible for the temperature at any point 
of the oven to go higher than 500 deg. F. The tempera- 
ture of the flame of a Bunsen burner is over 1,500 deg. 
F. With such heat at the burner it is possible that the 
walls through which this heat radiates may be at a tem- 
perature of from 700 to 800 deg. F., with the result 
that there would be danger of overbaking if some of 
the parts to be japanned were placed too close to the 
walls of the oven. 

It is this difference in temperature (an electrically 
heated oven baking at 475 deg. F. may be crowded to 
capacity, whereas an indirect gas-heated oven, baking at 
the same temperature, could be filled to only three- 
fourths its capacity) which is responsible for the greater 
output in electrically heated ovens. 

As to the difference in appearance of the enamel, rel- 
ative degrees of hardness, etc., there should be abso- 
lutely no difference in the results between an electrically 
heated oven and a properly constructed, properly used, 
indirect gas-heated oven. 

With the author’s conclusions regarding the location 
of electrically heated ovens, installation and possibilities 
of the future, we concur; the possibilities, no doubt, are 
far greater than the accomplishment of the past two years. 

srooklyn, N. Y. Car. J. SCHUMANN. 


Limiting the Value ofInspection 


The article by P. G. Little, page 533, describes systems 
of inspection as carried on in the big plants. From his 
remarks some of the readers might form the idea that 
inspection of finished and raw products is of advantage 
only to the concerns employing several thousands of men. 
This article is written to show how a comparatively small 
shop can have an efficient method of inspection. 

For many a blunder made in the shop the drafting 
room is just as much to blame. For example, a drawing 
was made of a part with six holes in a straight row; two 
of the holes were to be % in. in diameter, while the other 
four must be 3¢ in. in diameter. The circles representing 
the holes, however, were all drawn the same size, so it 
happened that the workman drilled all the holes the 
same in spite of the fact that the two different dimensions 
were given. In a case of this kind the draftsman should 
have drawn the smaller circle little than 
%@ in., just to show that different sizes of drills were to 


even a less 
be used. 

Another frequent cause of error is the fact that the 
same dimension of a part appears in different views, and 
the chance for writing it down wrong in one place or 
another is multiplied. We had a case of this kind the 
other day. The plan on a drawing showed a hole 4% in. 
from the end; the elevation showed it to be 414 in. from 
the same end. Two men were doing the drilling. One 
man worked to the dimension given on the plan, whereas 
the other man had read the size on the elevation and he 
worked according to that. 
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Mistakes are also made by having the wrong size of 
drill handed to workmen by the storekeeper. The 
latter should have orders not to hand out drills or reamers 
without first trying them in a gage to make sure that 
they are the size asked for. Of course, the greatest num- 
ber of blunders are made by the machinist himself in do- 
ing the work. He may finish a part just a little too small, 
ream a hole a trifle too large or make various other mis- 
takes. As long as we can only hope to reduce the number 
of spoiled pieces—not entirely eliminate them—we must 
do our best to catch the spoiled work before the customer 
gets it. All the errors mentioned are made in small as 
well as large shops, and this fact shows the necessity of 
an inspection system in the small places also. 

If the shop is not turning out work enough to keep 
the men busy inspecting all the time, they can be em- 
ployed to good advantage in the drafting room. They 
will in this way become thoroughly acquainted with all 
the details and should be able to use good judgment in 
deciding what minor discrepancies can be passed. In- 
spectors as a rule do not go near the pattern shop, but I 
would suggest that the inspectors be sent there to check 
the patterns before the castings are made. Many a mis- 
take on the drawing, which would otherwise escape notice, 
will in this way be discovered and corrected before the 
machinists begin work on the castings. 

The inspectors should be directly responsible to the 
chief draftsman. Someone may say that this man is likely 
to shield his department. How can he? If a mistake 
has been made on the drawing, it will surely be found 
out when the machine is being assembled in the shop 
or erected in the field. The parts made wrong will pot 
fit as they should. The inspector will have to condemn 
the parts, report the reason for this action and also which 
department is responsible for the blunder. The chief 
draftsman in turn has to give a detailed report to the 
manager, and an order for the new parts can be issued 
by him only. In case it is not noticed in the shop that 
there is something wrong, the erector in the field will 
discover it and will send an exhaustive report to the 
manager direct. The draftsman should be provided with 
tags to attach to all assembled work after it is passed, and 
all repair parts should also be tagged in the same manner. 
The shipping clerk must be instructed to look for this 
O. K. tag and not permit the apparatus to leave his pos- 
session without one. 

The large shops usually make a standard line of 
machines in large quantities. Consequently, the same 
inspectors are kept busy all the time looking over 
practically the same parts. It is therefore not absolutely 
necessary that these men should be thoroughly versed in 
reading drawings and making sketches themselves. In 
the small shop, however, the inspector must be able to do 
these things, because there is generally a variety of 
machines built according to customers’ specifications and 
drawings. Quite frequently the inspector is called upon 
by foremen in the different departments to explain details 
on the blueprints, and there is no other way in which he 
can make himself so clear as by making a sketch, even if 
it is only a rough one. It is perhaps needless to say that 
an inspector should not be a conceited man. One who 
was in former years a machinist should be a good man 
for the job, because he has already the necessary training 
in handling the different measuring tools, which is of 
course important. 
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It is understood that the tools and gages placed at the 
disposal of the inspector must be of the best. Small 
trucks, with standard interchangeable trays, can be used 
to good advantage for bringing the parts to the inspec- 
tor’s bench. Particular attention should be paid to the 
erecting floor; that is, it should be as nearly level as 
possible, especially for large work. Inspection must not 
only be made of the different parts, but also of the fin- 
ished product. To obtain the best results, the apparatus 
must be properly lined up and all the parts put in their 
respective places. If this is not possible, one cannot hope 
to attain perfection. 

I remember one case where it was not thought worth 
while to cart big clumsy bearings to the fan housing. 
The result was that, although the holes in the bearing 
base and the corresponding holes in the supports on the 
side of the fan were carefully checked, the shaft, when 
put in place in the field, would never revolve freely. It 
was always binding, and caused the erectors much extra 
work. When it was finally decided to line things up 
properly in the shop, the fact was overlooked that the 
heavy fan was erected on an old wooden floor that sagged 
more or less. As a result, the apparatus, after it reached 
its destination and was set upon its permanent founda- 
tion, was not as level as it should have been. 

Shelton, Conn. J. LIMBRUNNER. 


cS 
Inside Forming Tool for Shells 


Replying to the request of H. E. Bilger, published on 
page 167, for further information on the forming tool 
that was described on page 1131, Vol. 44, I think he has 
not quite grasped the idea of this tool. Me suggests that 
if the eccentric bushing revolved, it would give the same 




















INSIDE FORMING TOOL FOR SHELLS 


results as revolving the tool itself. It would be much 
more difficult to make that way, and would not achieve 
the desired purpose any more efficiently. 

The accompanying sketch and instructions will, I hope, 
make the idea clearer. The sketch shows the tool in posi- 
tion in a shell, the cutter, as shown in full lines, being in 
the cutting position. When revolved backward 180 
deg. the cutter will be as shown in dotted lines, in which 
position it can be withdrawn from the shell or put in, as 
the case may be. AB is the center line of the lathe and 


CD the center line of the cutter holder and of the hole 
in the eccentric bushing. 

The hook on the bolt shown in the original drawing 
is to take the pull of the cut when the turret is pulled 
back and the tool is cutting. 
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The idea is that the tool is set in the position shown by 
the dotted lines, then run into the shell. Now turn the 
tool over 180 deg. and we have the cutter in the position 
shown in full lines, and the bar which turns the tool rests 
in the hook of the bolt. By hauling back the turret until 
the mark PD on holder comes flush with end of shell, the 
form tool will machine the inside of the shell to shape 
and remove the excess length of thread in the nose, the 
hook on the bolt preventing the tool holder from pulling 
out of the turret. Throwing the cutter holder back 180 
deg. will allow it to be withdrawn from the shell. 

Nova Scotia, Canada. JOHN S. Watts. 
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Where Arethe Good Mechanics? 


The article on page 604, about the excellent all-round 
mechanic who sent out a form letter and only received 
three answers, has interested and at the same time puz- 
zied me a good deal. 

Just why he didn’t receive many high-grade offers | 
couldn’t at first see, and, I’m free to admit, I may still 
be floundering. However. | think I see light. 

On reading his letter as a whole you reach conclu- 
sions something like these: A thoroughly able and ex- 
perienced machine-shop executive, right in the prime of 
life, interested in the advancement and betterment of 
the trade, and ambitious. Certainly all worthy and com- 
mendable attributes, and qualities that should be attrac- 
tive to many firms who are sorely in need of such a 
man. Yet he receives only three answers. Why? Re- 
read the form letter and analyze the various items. 

The very first paragraph arouses unfavorable atten- 
tion. It Quite likely his way of 
advertising was unique, but he should have let its unique- 


sounds conceited. 
ness proclaim itself; he should not have labeled it. 
Secondly, although his having patented several devices 
and written articles should prove him able, and inter 
ested in the advancement of the trade, still a feeling 
of distrust is aroused; and you try to imagine why he 
Were they 


wasn’t developing his own ideas and patents. . 
Does he 


not successful ? Is he a poor business man ? 
lack the tenacity and nerve to hang on? 
He has been an executive in one shop for nine years, 


You 


at once question his loyalty and discount any desire for 


and now wants a permanent job at a larger salary. 


a permanent position, and arrive at the conclusion that 
the idea of rendering service is entirely subordinated to 
his desire for money. 

taint of 
He would 


In other words, his whole letter bears the 
self-interest and the corruption of self-seeking, 
never be able to lose himself in any work. 

CHaRLes F, 


Springfield, Mass. ROGERS. 
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Building a Large Marine 
Engine Crankshaft 


In reference to the article by R. M. Sherman on page 
£9, it may be of interest to state that back in the early 
cighties there was built at the works of Sir Joseph Whit- 
worth a crankshaft which weighed when completed over 
141.000 Ib. 

The crankpins, which were 26 in. in diameter, were 
forged hollow, turned, bored, hardened and ground by 
means of emery wheels on the lathe. The steel slabs from 
which the webs were made were punched and forged round 
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the holes on a mandrel. The metal was thus compressed 
ubout these parts, and the fibers of the material were 
induced to lie in unsevered lines around the holes. The 
webs, which like the crankpins were finished complete 
before shrinking, were keyed as well as shrunk onto the 
shaft, two keys being used at an angle of 45 deg. 

The shrinkage allowance was 0.001 in. per inch of 
diameter, which allowance was actually predetermined by 
pressing specimen pieces on and off and noting the pres- 
After the shaft was assembled there 
remained about ?/,, in. on its diameter for turning and 
polishing to a finish. The shaft was a splendid example 
of what could be executed by the skilled craftsman of 
B. O. REILLY. 


sures required. 


thirty vears ago. 
Sheffield, England. 
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Errors in Grinding Due to No 
Fault of the Operator 


I heartily concur with Mr. Wickstrom in his state- 
ment on page 571, that work sent to the grinder should 
be of uniform length, with center holes of equal depth. 

Short pieces especially should be recentered to a uni- 
form depth whenever possible before they go to the oper- 
ator. This should be made a shop rule. A machine will 
not grind a perfect cylinder if the center holes are out 
of round or scored through abuse during a previous oper- 
ation. It is galling to a piece worker to measure a piece 
of work and find it undersize on one diameter, oversize 
on another diameter and exactly standard on a third diam- 


eter. It takes much of his time to potter with such 
work—and time is money today. It is still more galling 


to go down on the shop’s record as having spoiled a con- 
siderable number of pieces, when it is evident to the 
operator, though to no one else, that the inspector’s 
micrometer happened to hit many pieces of work on the 
small diameter. 

It is next to impossible to see with the eye that a center 
hole is out of round two or three thousandths of an inch, 
and the only certain way to guarantee the machine oper- 
ator a square deal is to recenter before sending the work 
to him. Any protest by him regarding the false record 
against his ground pieces would be met with the statement 
that he did not clean his center holes properly. I know 
this to be true from experience. A statement from an 
operator endeavoring to shift responsibility would take 
more time to prove when the flaw is not openly apparent 
than an inspector cares to give. The misshapen center- 
hole tale makes poor jury evidence. 

It is an easy matter to center the work to a uniform 
depth. All good centering machines are provided with 
facilities for doing so. An adjustable collar on the com- 
bination centering reamer is a simple device worth try- 
ing. The argument that recentering after turning is 
liable to throw the work out of concentricity is being met 
with in several shops by an inspection of the centering 
machines each morning and afternoon. Each machine 
must be within an 0.002-in. error limit at all times. 

If an operator is grinding tapers to a gage, and the 
length limit on the tapered part is close, he can draw 
the grinding wheel in to the crossfeed stops every time 
with positive assurance that he is not going to overstep 
his limit only when he knows for certain that his pieces 
are all centered to the same depth, and are of uniform 
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length. Taper grinding then becomes an elementary 
operation. 
But suppose he is grinding work having a No. 3 


Morse taper and the center holes are at a random depth. 
Then he must first grind the piece to within several 
thousandths oversize of what he imagines the final diam- 
eter will be, insert the piece in the gage, measure the re- 
maining length to find the distance the piece still has 
to go, allow 0.0015 in. for every 3/5 in. remaining, put the 
piece back in the machine and proceed to grind. Errors 
in calculation, being mental, of course will happen, but 
the basic error rests in the routing of the operations 
that did not include recentering before grinding. 

Other things, such as unlapped center holes in hard- 
ened work, egg-shaped holes in bushings, which conform 
t6 the arbor while grinding the outside diameter only 
to spring back to their original form after removal from 
the arbor, lead from the leadpots in the center holes, and 
the requested cleaning out of shoulders in grinding, thus 
destroying evidence that the lathe hand was in error, all 
tend to discredit the operator. 

Finish-grinding is usually the last operation on all 
work, and to the operator come the accumulated errors of 
the other departments, including abuses in transmission, 
and he is charged with many an error due to no fault of 
his own. Rosin Durr. 
Worcester, Mass. 
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Metric System and Its Critics 


My few remarks on page 78 on the metric system 
seem to have been most annoying to Mr. Tessitore, page 
256. What would have happened had I really let myself 
go, I scarcely dare to think. 

My little argument of the crowbar seems to have 
missed its point so far as Mr. Tessitore is concerned. 
It is a most elementary illustration I admit, but its 
meaning is deep. It has wrecked metric men by the 
score, and it might interest Mr. Tessitore to know that 
I have been using it for twenty-five years and have 
always found it either shuts off argument entirely or 
calls forth a tirade of abuse. 

It is hardly necessary for anyone to tell us of the 
clumsiness of our present svstem. British and American 
manufacturers are always ready to admit it. As Stephen- 
son admitted his locomotive was bad for the “coo,” so 
is our system clumsy and awkward for the metric “man.” 

Mr. Tessitore’s statement that everything bought or 
sold in Argentina is in kilograms, meters or liters, re- 
quires some emphasis on the tm. It is also a fact that 
the greater part of the selling fo is done by the English- 
speaking manufacturer, and will so continue despite our 
clumsiness. While the buyer puts quality first we are 
always ready to give him what he wants. The business 
men in Argentina are clever enough to know that an 
automatic is not any better because it is made in meters 
nor a crowbar any lighter when weighed in kilograms. 

The argument “that the metric system is bound to 
come’ It was an antique 
twenty-five years ago in Great Britain. In fact it was 
to be adopted at any time, but now is as dead as a 
door nail. To mention it might mean “a firing party at 
dawn,” and I can assure ‘ir. Tessitore that it is not a 
relic we are proud of. F. P. Terry. 

Belfast. Treland. 


? is one of our oldest. “relics.” 
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Prevention of Jllmess 


The first address by an outside speaker, Frank F. 
Dresser, at the convention of the National Machine Tool 
Builders Association held Oct. 24 and 25, 1916, dealt 
with “Health Compensation.” In it were first reviewed 
the underlying principles of the laws of Great Britain, 
Germany and Austria, and then the discussion turned -to 
the proposed legislation that has been brought forward 
in several states of the United States. 

Mr. Dresser’s important constructive suggestion to the 
machine-tool builders was that they should take an ac- 
tive interest in this subject and a part in the working out 
of the coming legislation, else the movement might pro- 
gress in a way far from their liking and in a manner 
that would not be to the best interests of either em- 
ployer or employee. That the convention appreciated 
the soundness of this admonition is shown by the fact 
that a resolution was passed calling for the appointment 
of a special committee to make a study of health condi- 
tions in the plants of the association’s members. 

It is natural to turn to the work already done for acci- 
dent prevention and compensation when we search for 
a parallel to the work that might be done for health 
compensation, but at the outset a difference of principle 
is forcibly presented. The trend of all accident work is 
toward prevention. Mechanical safeguards, instruction, 
education, the best interest of employees and employers 
alike are all aimed toward the elimination of accidents. 
Thus the very operation of the compensation legislation 
and the carrying out of its provisions in shops tend to- 
ward a lessening of industrial accidents, because the 
work is of a preventative nature. 

Furthermore, the time when there is the greatest lia- 
bility to accidents—that is, when business is rushing— 
is the time when shops are filled with work and earnings 
high. The rise in the number of accidents peaks with 
the rise in business. 

Turning now to health compensation, we meet with a 
different set of conditions. But little can be done in 
factory buildings to safeguard health beyond what is now 
done in the better class of shops. ( Fortunately, occu- 
pational diseases are not found in machine shops.) A 
man’s condition due to an accident is known at the time 
the accident occurs, and the cause of his injury is evi- 
dent. The nature of sickness is not so easily diagnosed, 
nor is its cause so readily determined. There is far 
less opportunity to reduce sickness through preventative 
measures in a plant than there is to lessen the number 
of industrial accidents through safeguarding. 

The fact that compensation may be paid for sickness 
has been found to be a stimulus for real or feigned ill- 
ness. Malingering has been found to be common in the 
European countries where some form of health compen- 
sation has been in operation for a sufficient period to 


draw conclusions as to its results. It has been discov- 


ered that in Some industries where the work is seasonal 
there has come an increase in sickness during the period 





when the business is normally slack. This points to the 
conclusion that the expense of health compensation, in 
stead of peaking with the trend of business, is apt to 
be opposed to that trend ; that is, requests for payment for 
illness might be expected to increase at the time when 
business was slack and dull. This is in direct contrast 
to the situation that prevails in regard to accident com- 
pensation, 

A few firms have done splendid work in regard to 
illness prevention among their employees. Perhaps it is 
impossible to declare that this work has paid for itself 
in money in the plants where it has been undertaken. A 
similar statement is frequently made in regard to acci- 
dent prevention. However, the work of safeguarding em- 
ployees’ health has important economic advantages—even 
although it may not be possible to measure them ex- 
actly in dollars and cents. 

Turning back to Mr. Dresser’s suggestions, it seems 
as if two things should be promoted among the machine 
shops of the United States. 

1. The establishing of work to prevent illness among 
employees in each one of the larger plants. 

2. The working out of some cooperative scheme where- 


These are: 


by a group of smaller plants in a given locality can com- 
bine and obtain for each one of the members the same 
advantages that each larger firm can have within its own 
organization. 


Name, Size or Proportion 


It is easy to lose a sense of proportion. It is easy to 
much harder to reach the kernel. It is 
easy to bring about minor changes and innovations, but 


grasp a shell 
it is much more difficult to put into force improvements 
that will be permanent. So, then, which is most im- 
portant in regard to a machine part, its name, its size 
or its proportions ? 

Names of things have had more or less study (often 
less). A recent act of the Sox lety of Automobile Engi- 
neers shows that it has given very careful consideration 
But this is an excep- 
trivial, but 


to the names of automobile parts. 
tion. Names brushed 
other things loom larger when one asks, “How much ?” 
No one will attempt to deny that sizes are unimport- 
Volume after volume has been published devoted to 
the design of machine parts. These show the importance 
of this portion of the discussion. But after all, fits can 
be made to any sizes and in any system of measurement. 
Is not the acme of all these matters that of pro- 
portion? Here is where the great work of standardizing 
machine elements comes into play. Earnest attempts 
have been and are being made to bring about uniformity 


cannot be awav as 


ant. 


of many machine parts in various industries in the United 
States. A little has also been done in regard to inter- 
national proportioning. But here only a beginning has 
been effected. . 

All this has a direct bearing on the metric controversy. 
What difference does it make whether a certain part is 
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called a screw or vis or Schraube; or a machine referred 
to as a lathe or tour or Drehbank? What real difference 
does it make whether the dimensions of a screw are ex- 
pressed in inches or millimeters? How much more im- 
portant it would be to know that a No. 1 screw and a 
vis No. 1 and a Num. 1 Schraube would enter the same 
tapped hole. 

It may seem revolutionary, but it is not an idea im- 
possible of fulfillment to suggest the universal interna- 
tional standardization of essential machine parts. Stand- 
ardization as it is known in this country is a purely 
American idea. How much more important it will be to 
work for the standardization of machine parts rather than 
to attempt to bring about a uniformity in mere names 
and designations of dimensions. 


<3 


Usable Mathematics 


Occasionally a contributor sends in a manuscript filled 
with mathematics. Sometimes there is page after page 
devoted to the derivation of formulas, perhaps involving 
much of the so-called higher mathematics. Invariably 
such a contribution is returned with a letter stating that 
it is unavailable for publication, or suggesting that the 
mathematics be taken out, and only the foundation work 
for the mathematical study and its workable conclusions 
be allowed to remain. 

The reason for this course is found in the desire to 
make whatever is published in the American Machinist 
of use to the readers and to present it in the most us- 
able form. The designer does not employ the derivation 
of a formula in his calculations, but the formula itself. 
If he believes it is true, that it comes from an authorita- 
tive source, or if he has used it before in his own work, 
he turns to it with confidence. It is reliable. He does 
not need to wade through page after page of the deriva- 
tion which led to the putting of the formula in form for 
instant application. 

If nothing but reliable, helpful, designing material is 
presented, it is obvious that the work of derivation is 
only of interest to the man who wishes to go through 
all the steps of reasoning which lead to the final con- 
clusion. Such a man is the exception. The average 
designer desires to have his designing information in a 
handy, acceptable shape. Just recall the thousands of 
handbooks that have been sold. In the shop a man does 
not care about the various steps and processes which led 
to the manufacture of the tool which he is using. But 
he does want to have that tool accurate and adapted for 
the work that he has to do. This “shoppy” parallel can 
be applied to designing formulas. The man who uses 
them does not care how they are made, but he does want 
to have them correct and applicable to his needs. 

Along with this policy of excluding derivative matter 
from the American Machinist. two other standards of 
exclusion have been set up. ‘The first bars practically 
all mathematics higher than algebra and trigonometry. 
Seldom is it found necessary to introduce calculus into 
the American Machinist. The second exclusion is the 
use of Greek letters in formulas. Seldom are these used, 
with the exception of the Greek letter 7, which has a 
definite meaning. Others which are so commonly used 
for reference letters are practically never employed. As 
long as the English alphabet is available for such pur- 
poses there seems to be no good reason to turn to Greek. 
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What is Industrial Engineering? 


In a recent bulletin of the “Society for the Promotion 
of Engineering Education” Dean Walker, of the Univers- 
ity of Kansas, answers the question asked in the above 
title. With truth he points out that an unfortunate 
tendency of the present is to confuse the broad subject of 
industrial engineering with one of its topics—the science 
of management. Many authors and speakers use the two 
terms as synonyms. He also points out that because of 
the increasing attention given to industrial matters it is 
becoming increasingly important to give the term “In- 
dustrial Engineering” its full significance. Scientific 
management, or industrial management, is but one of 
the elements entering into the composite structure of this 
branch of engineering. 

With this viewpoint the American Machinist is in com- 
plete sympathy. The industrial manager needs to know 
many things that cannot from any proper reason be 
included under the head of management, never mind how 
this word may be modified. On the other hand industrial 
engineering cannot be considered as one of the main 
branches of engineering like mechanical, civil, electrical 
and mining. For each of these special training must be 
given. Rather is it better to consider industrial engineer- 
ing as one of that group of activities in which most engi- 
neers practicing in the main branches need instruction and 
training. 

From the viewpoint of engineering education Professor 
Walker adopts this interpretation and gives a list of topics 
which in his opinion should be included in a course in 
industrial engineering intended primarily for mechanical! 
engineers who are to work in the manufacturing indus- 
tries. These topics are grouped under two heads, (a) 
elements in the profession, (b) considerations involved in 
education. The topics in the first group are: The pros- 
pective establishment; location for the enterprise; indus- 
trial processes; financing the enterprise; organized form 
of company; plant design; company organization; man- 
ugement methods; accounting practice. The topics in the 
second group are: Fundamentals in economics ; economics 
of business; industrial development; statistical studies ; 
manufacturing processes; economics of power and power 
application; business organization and methods with 
contract law; management methods; accounting and 
valuation of properties. 

% 

Man is a Tool-using Animal. Weak in himself, and 
of small stature, he stands on a basis, at most for the 
fattest-soled of some half-square foot, insecurely enough ; 
has to straddle out his legs, lest the very wind supplant 
him. Feeblest of bipeds! Three quintals are a crushing 
load for him; the steer of the meadow tosses him aloft, 
like a waste rag. Nevertheless he can use Tools, can 
devise Tools: with these the granite mountain melts into 
light dust before him; seas are his smooth highway, winds 
and fire his unwearying steeds. Nowhere do you find him 
without Tools; without Tools he is nothing, with Tools 
he is all—Carlyle, “Sartor Resartus,” Chapter IV. 

% 

Here are two definitions of an automobile from widely 
different points of view. 

The lady’s definition: 
under it to make it go. 

The engineer’s definition : 
seats on top. 


A carriage with something 


A small locomotive with 
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Tapping Chuck 


The special feature of the tapping chuck illustrated is 
the reversing mechanism by which a truly self-reverse is 
accomplished. A stop, when the tap reaches the re- 
quired depth, operates the 
reversing mechanism, without 
raising the spindle to engage 
a reversing gear, and the 
change is thereby automati- 
cally and _ instantaneously 
effected. In large work, from 
1%-in. diameter and up, the 
work, when mounted in a 
rotary magazine fixture, can 
be tapped while the operator 





is loading the fixture, and 
tapping is then made con- 


tinuous. The tap enters the 
work, and the automatic re- 
verse withdraws the tap with- 
out the necessity of the oper- 
ator handling the machine 
spindle. A conical friction 
holding arrangement is pro- 
vided to eliminate breakage 
of taps. The form of chuck 
shown is made by the Braden 
Manufacturing Co. New 
York City, in various sizes with capacities from 0 to 
7% in. The largest size is made to suit any diameter 
required. 














TAPPING CHUCK 


Vertical Internal Cylinder 
Grinders 


While primarily developed for grinding out automo- 
bile cylinders, the machine shown is designed to be 
adapted for various other classes of internal grinding. 

A vertical motor, shown, revolves the grinding wheel, 
while the horizontal motor set up on the bracket oper- 
ates the up and down movement of the wheel. The emery 
dust may be either sucked out through the exhaust port 
of the cylinder, by connecting to an exhaust fan, or 
blown out by connecting a compressed-air line to an at- 
tachment furnished with the grinder. 

The grinder consists of a vertical bar with a circular 
rack that is rotated and fed down through a chain of 
gearing driven by the horizontal motor. Inside of this 
main bar is a sleeve that carries the grinding spindle. 
The sleeve is eccentric to the main bar, so that the grind- 
ing of different-sized cylinders can be readily accom- 
plished. 

Flexibly coupled to the grinding spindle is a vertical 
motor that revolves the grinding wheel at high speed. 

The handwheel shown is for increasing or decreasing 
the throw of the grinding wheel for various-sized bores 
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Shop Equipment News 
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and for regulating the depth of cut to be made. Rais- 
ing or lowering the main bar can be done by hand, and 
a shifting rod can be thrown in or out for automatically 
feeding the main bar up or down. Hand adjustment 
for revolving the main bar is provided, and adjusting 
screws tilt the faceplate so that the cylinder can be placed 
in the proper angle for grinding. 

The cylinder is placed on the faceplate; but before 
clamping down, a steel disk is substituted for the grind- 
ing wheel, and the main bar is slowly revolved, the 
throw of the wheel being regulated by the handwheel 
until the cylinder centers itself. The faceplate is then 

















INTERNAL CYLINDER GRINDER 


3% to 5% in. diam., with cut 


10% 
faceplate, 15x12 in.; floor 4 


Capacity, cylinders, 
space, 2 


in. long; bed, 20x12 in.; 
sq.ft.; weight, 400 Ib. 
clamped tight to the bed and the cylinder clamped tight 
to the faceplate. 

The steel disk is then replaced by the emery wheel, 
the vertical and horizontal motors are started by throw- 
ing the two switches placed on the machine, and the 
depth of the grind is regulated by a handwheel. The 
shifting rod is then thrown in, which automatically feeds 
the grinding wheel up through the cylinder in the way 
clearly shown in the illustration. 

The machine is a recent product of the Reno-Kaetker 
Electric Co., Cincinnati, Ohio. 
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Fuse-Graduating Machine 
The work of graduating fuse rings and bodies requires 
extreme accuracy and to provide a graduating machine 
to be especially adapted for fuse work the American Am- 

















FIG. 1. FUSE-GRADUATING MACHINE 

















biG. 2. REAR VIEW OF FUSE-GRADUATING MACHINE 








munition Co., Bordentown, N. J., has developed the ma- 
chine shown. 

In this machine the fuse is held in a draw-in collet that 
is operated by an air chuck. On the bodies of the No. 80 
fuse the pressure on the angular part is so great that it 
has been found necessary to bring a plunger up behind 
the fuse body to prevent its working out of the chuck. 
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The chuck shaft is pivoted on its rear bearing and has a 
sliding box for the front bearing, although this only 
slides about ay in. E 

The machine is driven by a regular punch-press releas- 
ing gear and makes one revolution to each pressure on 
the foot treadle. As there is a blank space on practically 
all these dies, the graduating dies are set to their full 
depth; the machine is started and stopped at this blank 
place, so that the body or ring can be slipped in without 
moving back the graduating die. The machine then 
makes one revolution; or if the body happens to be hard, 
as is often the case, a second or third revolution can be 
made. 

The gears are about four times the diameter of the 
part to be graduated, and provision for their adjustment 
is such that practically all backlash can be eliminated 
with the resultant increased accuracy. 

The graduating roll is brought into contact with the 
body by means of a number of weights, working on a 
bell crank. As the dies become dull, it is only necessary 
to add another weight occasionally to the machine until 
the die is beyond use. 

The general design and construction of the machine 
will be made clear by the illustrations. 


Spiral-Type Bevel-Pinion 
Roughing Machine 


The demand for a rapid and economical machine for 
roughing out pinions prior to finishing on its standard 
spiral-type bevel-gear generator prompted the Gleason 
Works, Rochester, N. Y., to develop the machine shown. 

The machine is universal, roughing either right- or 
left-hand spiral, and is fully automatic. The construc- 

















SPIRAL-PINION ROUGHER 


Longest cone distance of any gear that can be cut, 7% in.; 
extreme ratio of any bevel pinion, 8 to 1; greatest pitch angle, 
degrees and minutes, 26-34; least pitch angle, degrees and 
minutes, 7-7; greatest pitch diameter of 8 to 1 ratio, 1% in.; 
greatest pitch diameter of 2 to 1 ratio, 6% in.; largest pitch 
(D.P.), 2%; longest face, 4 cone distance; greatest distance 
from center of machine to nose of spindle, 1238 in.; cutter 


speed, 130 ft. per min.; diameter of drive pulley, 16 in.; width 
of drive belt, 4 in.; diameter of tight and loose pulleys, 12 in.; 
horsepower required, 5; weight, 5,000 lb.; floor space, 53x58 in.; 
height, 60% in. 

















November 2, 1916 AMERICAN 
tion is such as to permit easy oiling and adjustment of 
all parts. The positive index is actuated by the gener- 
ating roll of the work spindle. For spacing teeth a 
notched dial with the required number of divisions is 
used. A cam mounted directly on the cutter sleeve drives 
the positive feed. 

The drive to the cutter is through one pair of internal 
gears, the drive pinion being integral with the pulley 
shaft. All bearings are provided with oiling facilities, 
and all gears are guarded. 

The cutters are of the same type as those on the fin- 
ishing machine and are interchangeable. Adjustments 
for setting to the spiral angle can be easily and quickly 
made. The cutter is set permanently to the root angle 
and requires to be adjusted only as the cutter wears or 
a new cutter is needed. The same mandrels are used 
as for the spiral-type finishing machine, and they are 
also interchangeable. 
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Bakelite-Micarta Gears 
and Pinions 


A nonmetallic gear material which is claimed to suc- 
cessfully meet all practical requirements has recently been 
placed on the market by the Westinghouse Electric and 
Manufacturing Co., East Pittsburgh, Penn., under the 
name of Bakelite Micarta-D. Strength and the elimina- 
tion of noise in operation are the two principal qualities. 

The material is a product of heavy duck bonded to- 
gether with Bakelite by heating while under an enormous 
pressure. It is claimed to be as strong as cast iron, un- 
affected by atmospheric changes, vermin proof, and can 
be stored indefinitely without shrinking or other deteri- 
It can be used for gears that have to operate 
most 


oration. 
in oil, without any signs of swelling. In 
neither bushings nor shrouds are required, as the mate- 
rial is self-supporting. Where, however, the requirements 
are unusually severe or where the diameter of the gear 
is several times the width of the face, end plates may be 
advisable; but even in such cases the teeth need not be 
shrouded, and the width of the gear is determined only 
by the power to be transmitted. 

In nonmetallic gears in which the teeth are shrouded, 
the width of the face of the nonmetallic material is us- 
ually made equal to the width of the face of the mating 
gear plus the aggregate end play of both shafts ; otherwise 
the shrouds would mesh and the gear would be noisy. 
In order to fulfill this condition it was 


Cases 
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The depth of material from the root of the tooth to th 
Dore should never be less than the depth of the tooth. 
In other words, from bore to root of tooth should equal 
or exceed the distance from root of tooth to face of vear. 
And, if rivets are used, the diameter of the hole must 
be subtracted from the distance from bore to root of 
tooth. At present this material is not made in thick- 

















MICARTA-D GEARS 


Tensile strength, parallel to laminations, 10,000 Ib. per 
Sq.in.; compressed strength, 30,000 lb. per sq.in. perpendicular 
to laminations and 17,000 lb. per sq.in. parallel to laminations; 
transverse strength, 17,000; coefficient of expansion, per inch 
per degree Centigrade, 0.00002 in. in the direction parallel to 
laminations and 0.000085 in. in the direction perpendicular to 
laminations; specific gravity, 1.4; weight, 0.05 Ib. per cu.in.; 


water absorption, 0.25 to 2 per cent. by weight; shrinkage and 


BAKELITE 


oil absorption, zero 
nesses over 2 In. Hence, when gears having a face of 
more than 2 in. are required, two or more plates of 


Bakelite Micarta-D must be riveted together, using metal 
end or standard washers under the rivet heads. 

The illustration represents two types of gears to which 
the material has been applied. The forms and applica- 
tions possible are of wide variety. 


we 


Duplex Horizontal Drilling 
Machine 


The general features of design and construction of 
this machine can be gained from the illustration. 

The 
and while ordinarily both spindles are run at the same 
speed, change gears are provided which permit operating 
the two spindles at different speeds when desired. 

The bed is cast in the form of an oil tank, and its top 


heads are driven from a central driving shaft: 


is solid in the center. This construction is designed to 





necessary to specify a greater width 
than would be necessary to transmit the 
required power. This is claimed to 
be unnecessary with Bakelite-Micarta 
gears. Further, it is advised that the 
width of the face of these gears be made 
the same or less than the mating gears 
in order to insure uniform pressure over 
the entire tooth. This material readily 
takes a polish, machining best at high 
speed and with plenty of rake to the 
tool. It can be machined in any direc- 
tion and drills and taps readily. The 














same tools are used as for steel when 
cutting teeth, but an increase in cutting 
speed of 25 per cent. and an increase 


. > machine; 
of feed of 50 per cent. may be used. 


drills 


DUPLEX 


HORIZONTAL TYPE OF DRILLING MACHINE 
Distance between spindles, 4 in. minimum and 30 in. maximum on 7-ft. bed 
distance of spindles to bed, 6 in.; width of bed, 10 in.; capacity, 1-in. 
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protect the working mechanism from chips or other for- 
eign substances. 

“Each spindle is provided with three changes of feed, 
independent of the other. The machine is furnished with 
a pump, tank and piping. It is a recent product of 
the Moline Tool Co., Moline, Ill. 


Threading Machine 


The illustration represents the latest addition to the 
line of threading machines made by the Landis Machine 
Co., Waynesboro, Penn. This machine is equipped with 
special carriages for threading hollow safety setscrews ; 
and while primarily designed for this purpose, it may be 
employed in threading stock where there is a continuous 
thread and a similar method of holding. 

The carriages proper are stationary and support two 
spindles that have a free horizontal movement. These 
spindles are brought to the threading die heads by means 
of weights attached by chains to the levers operating the 
spindles. These weights exercise a continuous force 
upon the spindles in the direction of the die heads, mak- 

















THREADING MACHINE 
ing it unnecessary for the operator to advance the stock 
for the threading operation. 

The heads of the spindles are bored and fitted with 
mandrels for holding the setscrews. <A collar is placed 
on the rear of each spindle, making it adjustable for 
cutting any desired length of thread. For the threading 
operation the setscrew is placed upon the mandrel, and 
the spindle automatically forces it into the die head. When 
the screw is threaded, it remains in a tube that extends 
through the spindle from the face of the threading die 
head to the rear of the machine. The subsequent thread- 
ing of screws forces the finished pieces through the tube, 
where they drop into a receptacle placed at the rear of 
the machine. 

The type of machine shown may also be used for 
threading standard bolts by attaching automatic open- 
ing and closing attachments for the die heads. When 
standard bolts are threaded, the heads of the spindles on 
the carriages are fitted with bolt sockets for the various 
diameters within the range of the machine. 
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Rotary Punch Press 


The rotary principle involved in the punch shown is 
believed to be a new application in punching material 
such as fiber, leather cloth, cardboard, tin, lead, copper, 
brass, steel, iron or other metal alloys. 

The principle is that of a rotary punch and die drum 
mounted upon suitable shafts, again mounted in suitable 














ROTARY PUNCH PRESS 


Capacity for material 4 in. thick, 12 in. wide; speed of 
punch shaft, 50 r.p.m.; drive, 10-hp. motor through gearing; 
Ay +g including two heads and one set of punches and dies; 
10,000 . 


bearings. Upon these respective drums are set multiple 
punches and dies of the shape of the piece to be punched. 
The punches are entered into the dies a distance of +5 
in., sufficient to drive the die; the die drum floats on the 
shaft upon which it is mounted, and the die shaft floats 
in its bearings. The outside diameter of the punches and 
dies, after they are placed upon their respective drums, 
is ground to a certain fixed diameter. The production 
is governed entirely by the number of punches and dies 
mounted upon the drums, and this is governed by the 
size of the piece to be punched. ¢ 

The punch action is that of a shearing cut. As the 
punches enter the dies on a radius and as the punches 
are the only means of driving the dies while the metal 
is being fed in between automatically, the principle can 
be compared with that of a straight-tooth spur gear. 
The punch and die drums are made of solid cast-iron 
blocks, machined properly to receive multiple punches 
and dies. All punches and dies are made of tool steel 
and are hardened and ground. 

The machine can be used for plain blanking, for pierc- 
ing and blanking, or for piercing, forming and blanking. 
In such instances a second or a third head is provided and 
mounted upon the main frame of the machine. All 
machines are manufactured to accommodate two heads. 
Wherever a third head is required, a special section is 
inserted between the front part of the machine and the 
rear part. 

The material to be punched is fed into the punches 
and dies by feed rollers in the rear part of the machine. 
These are turned to proper diameter and timed with 
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proper gearing so as to feed the material at the same 
peripheral speed as the punches and dies would pull the 
material. If material is extra thin and comes in spools, 
an unwinder is designed and placed in the rear end of 
the main frame to accommodate the spools. In this in- 
stance the material is fed over idlers into the feed rollers 
and from there through the various heads into the front 
end of the machine. Wherever the material is heavy 
enough and comes in lengths or strips or sheets, these 
are placed on top of the idlers in the rear end of the 
main frame and also automatically gripped by the feed 
rollers and fed through the punches and dies. 

In the extreme front of the machine the pull rollers 
are mounted, turned to the same diameter as the feed 
rollers in the rear end and also properly timed through 
gears. The scrap stock is fed through these rollers and 
taken away by the operator. The punchings drop out of 
the die block down into a chute in the main body of the 
machine and from there down into baskets placed in 
front between the main frames. 

The main side frames of the machine are of semi- 
The motor base and all connecting-rods 
are of cast iron. The pitch of all gears is standard five 
pitch. The face of all gears is 314 in. All drivers are 
of phosphor-bronze castings running into steel castings, 
and all gears used for feed mechanism are of cast iron 


steel castings. 


driven from steel castings. 

Upon the operator’s side of the machine is a flywheel 
also acting as a handwheel, and by the use of it the 
punches and dies are easily adjusted and entered into 
each other properly. On all the finer working parts safety- 
head capscrews and setscrews are used, and self-closing 
oilers are mounted upon all bearings. 

The machine is a recent development of the Malm Ma- 
chine Co., Dayton, Ohio. 


National Machine Tool Builders 
Annual Convention 


The fifteenth annual convention of the National Ma- 
chine Tool Builders Association was held in the Hotel 
Astor, New York City, Tuesday and Wednesday, Oct. 
24 and 25. The address of the President, J. B. Doan, 
after greeting the members of the association, turned to 
business matters, with a few references to the political 
situation. Mr. Doan’s impressive outline of some of the 
problems facing machine-tool builders follows : 

A special feature of this association is the good fel- 
lowship of its members. Good fellowship, in the deeper 
sense of binding men together by the powerful ties of 
mutual self-interest and profound friendship, is a most 
valuable element in the development of every industry. 
Men have learned that codperation is one of the neces- 
sities of business success. By combining our wisdom we 
learn better methods of manufacture, we learn that there 
is some better system of business than merely trying to 
cut the throat of a competitor, and we find that the con- 
centrated rays of business friendship, like concentrated 
sunbeams, will melt the coldest and hardest markets. In 
other words, coéperation and the exchange of business 
ideas teach us to manufacture more scientifically, to 
keep costs more accurately, and to market our product 


more successfully. So let this membership get together, 


abandon business suspicion and build up business con- 
fidence. 
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There never was a time when these fundamental laws 
We are 


living in the most momentous days of history and are 


of success were so essential to business men. 


witnesses of the results which follow when national sus- 
picion becomes national fear, and national fear turns to 
national hatred, leading to international destruction. We 
in America, enjoying as we do the privilege of living 
as a people without internal hatreds, without internal 
suspicions, without deep internal antagonisms, do not yet 
Such 
tions as ours keep alive in our country the great spirit 
of national trust and national codperation. We 
from coast to coast, from north to south, and meet with 
Let this 
unity increase and grow, and in the midst of this unity, 
do not fail to observe the horror that overwhelms nations 
and peoples who do not enjoy it. 


realize the greatness of these privileges. associa- 


come 


a common language and a common purpose, 


THREE ELEMENTS oF ProrouNpd INFLUENCE 

As far-seeing business men living in these historic 
days, there are three elements of profound influence on 
the future which I would suggest that we consider deeply. 
First, the effect of the international war in Europe on 
our future, both at Second, the ef- 
fect of the enormous business expansion which has come 


home and abroad, 


about in this country as a result of the war, both in 
the enlargement of old machine-tool factories and the 
addition of new ones, and third, the effect of whatever 
changes in national laws which may be made after the 
forthcoming Presidential election. 

None but those who are blind and deaf can fail to 
comprehend that there will be terrific effects following the 
ending of the European War. Those effects follow all 
wars as they follow floods, hurricanes and earthquakes. 
ven small wars leave an aftermath of physical and 
financial upheaval and distress. There will be debts to 
stagger the imagination, and there will be an instan- 
taneous disappearance of certain business demands cre- 
ated by war. Peace will return to the industries of Europe 
approximately 20,000,000 men, supplemented by many 
women workers. The man who not realize these 
conditions is in my opinion due for a rude shock. It 
will be a time for wise heads to acquire and use greater 
wisdom than they ever before possessed. No one can ac- 
curately forecast that future. It’s all in the second act 
of the great tragedy now being enacted. 

We do know that after the Civil War, much as the 
South had need of everything under heaven, the South 
staggered on in poverty, unable to buy freely for more 
than a quarter of a century. Europe will be in need 
of everything, but the wherewith to buy, what about that ? 
For Europe is blowing up its capital at the rate of the 
cost of a Panama Canal every week. 


does 


Our IMMENSE BUSINESS DEVELOPMENT 

In the United States there has been immense business 
development during the last two years. Old machinery 
has been put in shape for work and new machinery has 
been built with breakneck speed. New buildings have 
been erected and expansion has been the order of the 
day in the machine-tool industry along with others. Our 
demand has been due to the enormous call for machinery 
and supplies of every kind from Europe. We might pic- 
ture business in America as a great forge made white 
hot, as the demand from Europe has blown upon it like 


a mighty bellows. The anvils have rung, the workers 
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have toiled, and still the ery has been for more, more. 
But this Hercules of war will grow weary. The giant 
bellows will lose their force. Will there then be a suf- 
ficient demand to keep all busy? America wants and 
needs all the prosperity it can get, so in the midst of 
unprecedented prosperity let us not forget to prepare for 
other days. 

In the days that are to come we need to enlarge our 
vision and build up the friendliest possible relations with 
other nations. In building up that business, the funda- 
mental principle still holds. Tell exactly what your ma- 
chine is when you try to sell it, and make it exactly as 
you have agreed to make it before you ship it. We want 
no soft spots in machine tools, no matter where they go. 
We are going to meet these different nations in the fu- 
ture, not merely on foreign soil, but perhaps on ours, 
It may be surprising to those who have not followed the 
statistics to know that notwithstanding the fact that prac- 
tically all Europe is at war, we imported from the world 
during the fiscal year ending in 1916, goods valued at 
the astounding total of $2,197,000,000. This would have 
had a tremendous effect upon American industries and 
workmen if it were not offset in a measure by war orders. 
It will tax the ingenuity of Americans to meet that com- 
petition of the future. America is in a condition of 
the fat and well favored today. The old adage was “a 
lean hound for a long race.” We will have to race with 
a lean and hungry hound after this war, so let us prepare 
for it. 

The members of this Association are all optimists, but 
unless we discourage the entrance into the business of 
those untrained in the manufacture of machine tools who 
seek only the profits of a temporary demand, many of 
Let us keep the 
Let us 


them would easily become pessimists. 
business sound. Let us plan to keep it steady. 
plan to keep it permanent. 
Our FUNDAMENTAL INDUSTRY 

We represent an industry that is fundamental in the 
world, more fundamental today than ever before. The 
struggle of the world has become one of machinery 
against machinery. If we did not know it before, the 
European War has taught us this fact. The nation with 
the largest and most powerful machinery and the most 
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fights on the side of the heaviest artillery.” Our lathes, 
our turret machines, our planers, our millers, our fine 
mechanical devices of every nature, are the war weapons 
of civilization. We represent a great industry. We 
manufacture the mechanism which keeps men always at 
the topmost point of civilized development. It is an 
honor to be a machine-tool builder. It is a great honor 
to be a builder of good machine tools. It is more than 
an honor, it is a national responsibility, as it never was 
before, that the machine-tool builders of America should 
be the builders of the best machine tools. 

HEALTH COMPENSATION 

The general address of the first session was made by 
Frank F. Dresser, of Worcester, Mass., on “Health Com- 
pensation.” This is reviewed editorially in this issue. 
Following a suggestion made by Mr. Dresser, a Pre- 
vention of Illness Committee was appointed to employ 
an expert on health in the shops of machine-tool builders. 
This committee consists of Fred Geier, chairman; W. 
A. Viall and C. H. Norton. The afternoon of Tuesday 
was employed in the usual -committee meetings, and the 
third session, Wednesday morning, was partly given up to 
a confidential talk over the business situation, which was 
followed by an address by Alexander Luchars on the sit- 
uation here and abroad in relation to the machine-tool 
industry. 

Wednesday afternoon the principal feature was an ad- 
dress by James A. Emery, of Washington, D. C. The 
officers were all reélected. J. B. Doan, of the American 
Tool Works, Cincinnati, president; D. M..Wright, of 
the Henry & Wright Co., Hartford, first vice-president ; 
August Teuchter, Cincinnati-Bickford Machine Tool Co., 
Cincinnati, second vice-president; A. E. Newton, Reed- 
Prentice Co., Worcester, Mass., treasurer; Charles L. 
Taylor, Taylor & Fenn, Hartford, secretary, and Charles 
E. Hildreth, Whitcomb-Blaisdell Co., Worcester, Mass., 
general manager. 

Five new firms were elected to membership in the as- 
sociation. They are W. & C. F. Tucker, Hartford; Cin- 
cinnati Grinder Co., Cincinnati; Sipp Machine Co., Pat- 
erson, N. J.; Nutter & Barnes, Hinsdale, N. H., and 
Fitchburg Grinder Co., Fitchburg, Mass. 

The spring meeting is to be held in Cincinnati, May 




















of it, wins. It is still true as Napoleon said, that “God 21 and 22, 1917. 
ho x 
Boston Branch National Metal Trades Associa- 
: tion. Monthly meeting on first Wednesday of 
Personals Obituary each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 
Providence Association of Mechanical Engi- 
H. W. Dowd, assistant sales manager of the Charles J. Healy, founder of the Bridgeport neers. Monthly meeting, fourth Wednesday of 
Nordberg Mfg. Co., Milwaukee, Wis., has suc- Knife Co., and for many years identified with each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. IL. 


ceeded Fred W. O'Neil, recently resigned, as the cutlery 
sales manager. 

Fred W. O'Neil, for many years sales manager 
of the Nordberg Mfg. Co., Milwaukee, Wis., has 
resigned to join the executive organization of the 
Ingersoll-Rand Co., New York City. 

Carl E. Akeley, sculptor and explorer, has been 
awarded the John Scott Legacy Medal and Prem- 
jum, at the recommendation of the Franklin In- 
stitute for his invention of the cement gun, 

R. W. Ellingham, formerly general superintend- 
ent of the Remington Arms Co., Bridgeport, Conn., 
has accepted the position of sales manager of the 
Standard Manufacturing Co., Bridgeport, Conn. 


ner Chuck Co., 
prominent 


19, aged 96 years. 


ciated with the 
Bliss Co., Brooklyn, 


died at his home in 
a brief illness. 


manufacturing 
home in New York City on Oct. 21. 


Prof. David Nelson Camp, president of the Skin- 
and for 
figure in the 
ain and national educational affairs, died on Oct. 


Charles Fleischman, for the past 13 years asso- 
executive 
Se * 
ployed in the Paris office of the Bliss company, 
Brooklyn on Oct. 9, 


industry, died at his 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 


a great 
civic life of 


many years a 
New Brit- 


division of the E. W. 
and previously em- 


after 





Harry F. Clifford, for some time connected with 
John Bath & Co., Inc., Worcester, Mass., and 
an occasional contributor to the columns of the 





Forthcoming Meetings 


Cleveland, Ohio. 

Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 








“American Machinist,”’ has been promoted to the 
superintendency of the plant 


Geo. 0. Smalley, who has been associated with American Society of 
the Bound Brook Oil-Less Bearing Co., Bound Annual meeting, Dec. ! 
New York City. Calvin 


Brook, N. J., for the past ten years, latterly in 


the capacity of assistant general manager and 
assistant treasurer, has become first vice-presi- American Society of 
dent and general manager, succeeding the late Monthly meeting, 


Leigh 8S. Bache. secretary, 29 West 


5-8, Engineering 
West 39th St., New York City. 


first Tuesday 
39th St, 


secretary, 1785 Monadnock Block, Chicago, Il. 
Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8. 
Teale, secretary, 35 Broadway, New York, N. Y. 


Engineers. 
Building, 
secretary, 29 


Mechanical 
W. Rice, 


Mechanical Engineers. 
Calvin W. Rice, 


New York City 
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Design of Dies, Punches, Subpresses 
and Power Presses 


By Epwarp 





SY NOPSIS—This article—the last of four that 
have taken up the progress of press-tool design and 
with the 
modifications and improvements in the mechanical 
construction of the dies, their holding devices and 
Changes 


construction—deals more particularly 


the machines in which they are used, 
have been made in the dies themselves, in the bol- 
sters, the sub presses and the power presses, Tn fac 4 
commercial machines are not adapted to the cut- 
ling tools that have been developed during the 
author's twenty years of study of press tools, 





The three articles already printed in this series of arti 
cles tell of the progress, improvement and results that 
have come from my study of punches, dies and press 


4) 








DEant 


in the mechanical construction of dies, their holding de 
vices and the machines in which they are used. 

My starting point will be single-punch notching dies. 
The first of these that 
(lies 34 in. thick. 
and then filed to shape. 


I ever made and used were solid 
The blanking holes were drilled out 
After 
hardening, the die maker had to do a long, tedious job 
of oil-stoning the holes in order to make them straight 
If one of these dies could be 


There was no clearance. 


and of the proper size. 
used until ¥ in. had been ground from its upper sur 
was considered a The general 


face it very 


type of this kind of die is shown in Fig. 1. 


good one, 


The many disadvantages exhibited by this type caused 
us to attempt to improve it. The result was a split die 
of the kind Fig. 2. This is 
clearance between top and bottom of 0.004 in. in, the 
total size of the hole for a depth of 1 in. As a general 
rule, my experience has shown that if a die of this kind 


shown in made with a 


is properly made, it can be worn down to a thickness of 
1g to # in. It might even be used until it was some- 
what thinner, except for the difficulty of holding it se: 
curely in the bolster. 

The change of size as the die is ground off, due te 
the clearance in the hole, is cared for by grinding olf 
0.0005 in. from the surfaces of the split when the die is 
half-worn. As a general rule two sets of punches are 
required to wear out one die where dies are not split; 
the second set of punches is made slightly larger than 
the first, thus making the actual fit 
set of punches, when it is first used, and the half-worn di 


between the second 














FIG. 1. SOLID NOTCHING DIE 
ry 
‘ } ’ 
’ | 
M | 
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FIG. 2. SPLIT NOTCHING DIE 

tools. They also show the equipment that I am using 
in making these tools today, and the laboratory appar 
atus and instruments that have contributed so much to 
the knowledge of the principles of die design, making and 
hardening. One of the former articles also outlines these 
principles. To round out the now be- 
comes necessary to say something about the modifications 


information it 





*Three other articles on die making by Mr. Dean were 
published on pages 661, 705 and 769 


Superintendent, Century Electric Co 


FIG. 3. SEGMENTS OF FULL-CIRCLE LAMINATION DIE 


the same as the fit between the first set of punches and 


the new die, 


Turning now to another kind of die—that used for 
punching laminations, or full-circle dies—the first one 
that I used were built up of 32 sections screwed and 
doweled to a machine-steel plate. The center was a 


round die also provided with dowel and screw holes. Seg 
ments of one of these dies are shown in Fig. 3. 
This type of die was followed by the four-seoement die 


Fig. 3. 


having a center the same as used for parts of 
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The segments were screwed to a machine-steel plate for 
assembling. One of its features of construction was that 
all the working holes or slots had to be drilled out and 
finished by hand. ‘To overcome some of these difficulties 


MACHINIST Vol. 45, No. 19 

before the others begin to cut. This type of die is used 
for punching laminations of the fields of electric motors, 
and also for armature-punching dies where there is space 
enough in the design to make its application successful. 
































FIG. 4. SOLID-CENTER DIE FIG. 5. 


WITH MILLED SLOTS 

in construction, the die shown in Fig. 4 was designed. 
This is made of a solid plate with all the holes in the 
center. The round holes are finished by taper reaming 
from the back part in the case of the small ones and 
by grinding after hardening in the case of the larger 
ones. The slots, however, were milled in the center, and 
the dies were finished by fitting a ring to the outside. 
This ring was doweled in place, care being exercised to 
make the pins from the same stock as was used for both 

In fact, this is a necessary rule in all 
Every part, with the exception of the 
the kind and erade 


center and ring. 
built-up dies. 
screws, must be made from same 
of steel. 

In order to harden such a die properly, it was neces- 
sary to introduce proportion holes to equalize the strain 
and to obtain a uniform thickness of the hard outside 
shell. In fact, the proportioning of all the parts of 
built-up dies must be very carefully handled. This is 
especially true of the type where the bars between the 
cutting holes are supported on the outer end in a ring, 
and on the inner end in a center, corresponding to the 
spokes of a wheel which are compressed between the rim 


and the hub. Fig. 6 shows such a form of construction. 

















FOUR-SEGMENT DIE MILLED FROM INSIDE IN- 


AS IN DESIGN OF FIG. 4 


FIG. 6. 
STEAD OF OUTSIDE, 


The next modification is shown in Fig. 5. It is sim- 
iliar to the die shown in Fig. 4, except that a plate is 
fitted below the die in order to support the fingers. To 
lessen the pressure on such a die in punching, it is cus- 
tomary to set the punches so that the one for the large 
center hole has passed about halfway through the stock 

















DIE WITH MILLED SLOTS AND LOWER 
SUPPORTING PLATE 
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FIG. 7. MEASUREMENTS OF A LARGE BUILT-UP DIE 
BEFORE AND AFTER HARDENING 
Perforating Die ___ Armature P2-3-4————~—CM arched 9-2D-IG 
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MEASUREMENTS OF A SMALL BUILT-UP DIE 
BEFORE AND AFTER HARDENING 


Fig. 6 shows a type of die developed for the smaller 
sizes of armature punchings. It is a four-segment die 
in which the slots are milled from the inside instead of 
from the outside, as was also the case with a previously 
mentioned type. The illustration shows the center, the 
four segments and the outer binding ring. 
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For all these segmental dies a special indexing fixture 
is used on the miller when cutting the slots. One seg- 
ment is put into the fixture and all the slots are milled 


with the exception of the last, which overlaps the joint 
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The 
readings given are for distances between a series of fiv 
H.) and after hard 
The differences are These 


first is for a die 9.713 in. in outside diameter. 


scribed lines, measured before (B. 


(A. 


H.). negligible. 


ening 











FIG. 9. SECTION OF PUNCH PLATE— 
PUNCH HELD BY WHITE METAL 


between two segments. The adjacent segment is then 
clamped in place and the overlapping slot is milled in 
both at the same time. The first 
moved. This process is continued until all four segments 
are cut. 

To show how little distortion takes place in hardening 
these built-up dies, Figs. 7 and & are presented. The 


segment is then re- 





GROUP OF PRESSES FOR PUNCHING MOTOR 


LAMINATIONS 


yy a 


measurements were mac microscope, Fig. 8 is for 
a smaller die 6.676 in. in outside diameter. 

Turning now to the punches, the principal modification 
has been in the method of inserting them in the punch 
plate, which takes the place of the tedious operation ol] 
making an expensive punch plate fitting in all the punches 
and then shearing them into the die. The punch plate is 


*made in skeleton form as shown in Fig. 











9. The punches are made up in lots 
milled accurately to dimensions, and 
fitted the die. The 
tion of each punch is such that on its 
the center it fits 
supporting groove, and at its outer edge 


into construc 


edge toward into a 


comes in contact with the outside 
ring. Opposite each punch — loca- 
tion a hole is drilled through this ring 
receiving the turned-down end of a 
small setscrew. However, this setscrew 
does not pass through the ring. Thus 
each punch is held by a three-point 
support—on the center, the outside 
ring and the back plate. It will 


tool maker that it 
is not a difficult job to set and hold 


be evident to any 
these punches in this punch plate, at 
the same time accurately lining them 
up with the die. When this is accom- 
plished, white metal is poured into the 
thus 





punch plate around the punches, 





iG. 10. BUILT-UP PUNCH 


PLATE COMPLETE 


holding them immovably in position. 




















FIG. 11. GROUP OF SUBPRESSES 


REPRESENTATIVE OF 


RECENT DESIGNS 
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This is a quick and inexpensive meth- 
od of setting number of 
punches and has the further advantage 


a large 
of easily permitting repairs. If a punch 
damaged, the 
surrounding drilled 
through and the punch cut out. A 
new one is then fitted into position and 
fresh white metal poured in. This 
completes the repair. Fig. 10 shows 
one of these built-up punch plates. 
The principal improvement in  strip- 
per design has been to do away with 


should be broken or 


white metal is 


filing the slots. These are now milled 


from the outside and a ring is then at- 
tached to the outside of the project- 
ing fingers. Various methods are used 


in attaching these rings, depending 


upon the particular design of plate. 


The changes I have found necessary 


in subpresses are to make them heav- 
ier and more rugged than the usual 
design. A few of these have been 
grouped together in Fig. li. These 


FIG. 12 


changes in the press tools, together with 

the needs of rigidity in high-duty punching, have made 
it necessary for me to order power presses with several 
modifications the standard design. 
[ am now using 100-ton presses to punch stock only 
0.016 in. thick. Even with this heavy machine the high- 
duty service tends to rack it. 


over manufacturer’s 


For years I have insisted 
that every punch press that I bought must have a bronze- 


bushed flywheel. Because of the increase in height and 











NOTCHING PRESS WITH NOTCHING DIE IN 
FOREGROUND 


FIG. 14 
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PRESSES 


GROUP OF LARGE BLANKING AND DRAWING 


rigidity of the subpresses, I usually need a longer gap 
than is standard with press manufacturers. 

There is perhaps no better way to close these four ar- 
ticles than to show the pressroom of the Century Electric 
Co., St. Louis, Mo., and some of the machines now in 
Fig. 12 shows the large blanking and draw- 

Fig. 13 shows the tyye of machine used for 


use there. 
Ing presses. 


punching laminations, also several stacks of punchings. 








SMALL TWO-STEP LAMINATION DIE IN 


DOUBLE-ACTING PRBSS 


FIG. 15. 
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Fig. 15 shows a small two-step lamination die in a 
double-acting press. ‘T'wo strokes are necessary to fin 
ish a blank. By means of the handle projecting from the 
bottom of the subpress the blank, after one-half of the 
notches have been punched, is indexed into position for 
punching the second half. 

Fig. 16 shows a larger two-step die set up in a double 
acting press. In front, and leaning against the press, 
are two blanks. The first has one-half of the notches 
cut, while the second is complet ly notched. 

Fig. 17 shows a small one-step die set up in a single 
acting press, with a perforated blank alongside the sub- 
press. Fig. 18 shows a large one-step die in a single 


acting press used for punching the outer row of small 





holes in a blank shown at the right of the machine. 


Finally, in closing this last article, 1 can do no more 
than repeat what has been said before: My purpose in 
writing this series has been to help the die draftsmen 
and tool makers who have to deal with the many, none 
too-well understood problems that surround the making, 


hardening and use of high-production dies. 


The Corrosion of Iron and Steel was an important tople 
discussed before the fall meeting of the American Electro 


chemical Society. The following summary wa vresented 
(1) Copper-bearing steels are decidedly superior to pure iron, 
steel or charcoal iron (2) The addition of copper to pure ° 


iron increases its resistance to corrosion, but to no such ex 





tent as similar additions to steel (3) Charcoal iron and pure 
iron are superior to steel as regards resistance to atmospherik 
orrosion. (4) Charcoal iron is very similar to pure iron 
in its resistance to corrosion (5) Copper is believed to « 
FIG. 16. LARGE TWO-STEP LAMINATION DIE crease corrosion, due to some mutual influence of manganese 
and copper. (6) The additions of larger amounts of man- 
Fig. 14 shows a notching press working ata speed of ganese and copper to pure iron or steel are suggested as well 


a . . te s5 | ; additions of copper-chromium, copper-vanadium or copper- 
900 r.p-m. , 10 front, resting on the knee, Is a test notch tungsten. (7) Mill scale stimulates corrision in rapidly rust- 


ing die. A notched blank is shown in the machine. ing materials and retards it in slowly rusting materials. 








FIG. 17. SMALL ONE-STEP LAMINATION DIE IN FIG. 18. LARGE ONE-STEP DIE PUNCHING ROUND 
SINGLE-ACTING PRESS HOLES 
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Special Tools for Manufacturing 
Hlosiery Machines 


By 





SY NOPSIS—On this and the accompanying data 
page are shown some of the jigs and fixtures for 
machining details on hosiery machines. Various 
types of jigs are illustrated, comprising the cam 
latch, hor and plate. 
that holds four parts which are located by a tonque 
The tools are quick in 


A turning fixture is shown 


filting in a machine slot. 
action, as will be observed by referring to the times 
given in the article. 





On pages 666, 718 and 754 were shown some of the spe- 
cial small tools, jigs and fixtures used in machining ele- 
ments for hosiery machines. These tools are in service at 





FIG.7 


FIG9 


JIGS AND FIXTURES USED 


FIGS. 2 AND 2-A 

Operation—Drilling stop-lever rocker, Fig. 1. The casting 
is located in a V-block against a stop pin. The cam-operated 
cover is then swung down, and a thumb-screw tightened on 
the part holds it in position. 

Holes Machined—One j,-in. spot drilled and reamed; one 
hole drilled to suit 10-24 threads; one No. 40 and one No. 21 
drilled. 


FIGS. 4 AND 4-A 
Operation—Drilling fashioning-shaft block, Fig. 3 The 
rough casting is located in a V-block, the end of the part 
being pushed against a stop. The cam-latch cover is then 


swung down, and the setscrew bearing against the piece holds 
it securely in the jig. 


Holes Machined—One ,,-in. spot drilled and reamed; two 
i7/y-in. and two No. 88 drilled 
FIGS. 6 AND 6-A 


Operation—Turning splicing-thread eye-slide bracket, Fig. 


5. The castings, four in number, are located in the fixture 
by a tongue that fits into a slot previously machined. The 
pieces are pushed back against the end of the lugs of the 


fixture, and the strap tightened on them holds them securely 
during the machining operation. The clamps are of the swing 
type, pivoted on one of the studs, to facilitate insertion and 
removal of the work 

Surface Machined — Circular contour, using 
turning tool held in the cross-slide of the lathe. 


an ordinary 


Rospert MAWwson 


the plant of the Jenckes Knitting Machine Co., Pawtuck- 
et, R. I. In this article are illustrated other jigs and 
fixtures for machining other parts. It will be seen that 
the tools are of modern design and are proving suc- 
cessful as regards quality and quantity of production. 

It will from a close examination of the 
respective jigs and fixtures that special attention has 
heen given to securing positive locating and clamping 
devices. This phase of jig and fixture design is one to 
which too much attention cannot be given if the most 
economical and accurate production is to be effected. At 
the same time the locating and holding devices must be 
kept simple and of such a nature as to be rapidly brought 
into action without any lost motion by the operator. 


be observed 


FIG10 


IN MANUFACTURING HOSIERY-MACHINE ELEMENTS, WITH WORK SHOWN IN POSITION 


FIGS 7 AND 7-A 
Operation—Drilling splicing-thread eye slide, Fig. 5. The 
casting is again located by a tongue fitting in the machined 
slot and pushed down against a _ stop. A thumb-screw is 
tightened against the piece to hold it securely in the jig. 
Holes Machined—Two No. 42, one No. 30, one No. 28, two 
No. 19 drilled; two holes drilled to suit No. 4-36 threads, and 
one hole drilled to suit No. 6-32 threads. 


FIGS. 9 AND 9-A 
Operation—Milling frame, Fig. 8. The casting is placed on 
height pads and fastened down with two straps. Spring 
plungers are then allowed to come against the surfaces on 
the under side of the part to hold it against machining 
stresses. 
Surface Machined—Under joint surface, using a 2%\-in 


end mill operating at 320 r.p.m., the feed being controlled by 
hand. 
FIGS. 10 AND 10-A 

Operation—Drilling and reaming frame, Fig. 8. The milled 
casting is placed in the jig, being located in a V-block ana 
forced against an adjustable screw at the other end of the 
piece. Three straps are then tightened on the casting to 
hold it securely in the jig. 

Holes Machined—One 1%4%-in. and one %-in. spot drilled and 
No. 11 drilled and reamed; two No. 11, two 
\}-in. drilled; two holes drilled to suit No 


reamed; two 
S/o-in. and two 
12-24 threads. 
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GUIDING TOOLS ARE BLACK- Km wl 


ALL BUSHINGS USED FOR CNR 
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BODIES ARE CAST IRON, | | 
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MACHINERY STEEL; GUIDE | 
BUSHINGS ARE TOOL STEEL, ~~] 
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MALLEABLE !RON, 5 OUNCES 
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DETAILS OF JIGS AND FIXTURES USED IN MANUFACTURING HOSIERY-MACHINE ELEMENTS 
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Jig and Fixtures for Clutch- 
Plate Withdraw Lever 


By Frep J. Bowren 


The lever, Fig. 1, which is part of a clutch that goes 
with a T-head four-cylinder gasoline omnibus motor built 

‘ the Rochester Motors Co., Rochester, N. Y., is made 
from a steel forging. The first operation is drilling A 
and B in the drill seen in Fig. 2. The rate of produc- 
is 2 in. ‘n 1 min. under a multiple-spindle drill 
The second operation is to straddle-mill sides C 


(ion 

press, 
with the continuous miiling fixture, Fig. 3, on a Becker 
vertical miller. The rate of production is 40 in. in 30 


min. In the third operation D is straddle-milled with 





Fig. @ Fixture for 


Inner Withdrawal Lever B - 


a 





an 





Fig.4 Straddle Milling Fixture 
DETAILS OF JIGS AND FIXTURES USED IN PRODUCING 
1—The 


Fig. work. Fig. 2 


Fig. 4—Straddle-milling fixture. 


the milling fixture, Fig. 4, at the rate of 1 per min. The 
fourth operation, milling the rod at F& with a pair of 
radius cutters in the fixture in Fig. 5, is performed at 
the rate of 2 per min, 

The levers are made in quantities; therefore it is not 
necessary to stop the machine until the lot is run through. 
The levers then go to the straddle-milling table, which 
carries 24 at a time with 12 on a side. As the cutters 
are set up to gages, they are always intetchangeable. Next, 
the levers are transferred to the radius-milling fixture, 
where they are again handled 24 at a time. The cutters 
are set up to gages on the fixture, which eliminates all 
scrap. After case hardening and inspection the levers 
are sent to the stockroom, from which they are distributed 
in the regular way. 

The total time required to machine one of these parts 


is 2 min. 45 see. 


Ex 
Drilling Plate Clutch le 


- = - 
oon” 


FD Fig! The Work 


Fixture for drilling plate clutch 


MACHINIST Vol. 45, No. 19 


Small Core Venting of 
Irregular Forms 
By Frank R. CALKINS 


The venting of small cores of irregular form is ever 
accompanied by chance when the wire method is utilized. 

The wax-taper method of venting such small cores has 
been successfully employed by a concern that formerly 
experienced daily losses of small—but expensive—cast- 
ings on account of defective venting. The wax tapers 
were “home-made” in a simple and inexpensive manner. 

The cutting plate of an ordinary meat-chopping ma- 
chine was removed and a special plate containing a 
The crank of the chopper was replaced 


die substituted. 







Fig.5 Milling Fixture for Boss 


A CLUTCH-PLATE WITHDRAW LEVER 


inner withdrawal lever Fig. 3—Milling fixture. 


Fig. 5—Milling fixture for boss 


with a wooden disk, or pulley, and the machine clamped 
to the frame of a power hack saw. The belt operating the 
saw also operated the taper machine. Ordinary paraffin 
wax was the material used, and first-class tapers were 
turned out with little effort. 

Occasional heating of the chopper body and die by 
means of a foundry or other wick torch kept the pre- 
viously warmed wax in a workable condition. The tapers 
are given a generous coating of black lead, which pre- 
vents the core sand from adhering too firmly to them 
during the ramming operation. 

The tapers can be made to conform to any irregular 
shape, and when the core is fired, or baked, the wax melts 
and an unobstructed gas vent remains. The principle is 
the same as the well known cire perdue or lost wax method 
of molding statuary, etc. where the pattern is made of 
wax, buried in the sand of the mold and baked out. 
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Construction of Machinery for 
Laundries--] 


By FRANK A. 





SY NOPSIS—Laundry machine ry in ats ope ration 


has to meet certain peculiar conditions that must 
he recognized by the builders of such equipment, 
These factors are poini led out herewith, and some 
peculiarities of design and construction to take care 


of practical re quirements are discussed in detail. 





Like the manufacturers of other lines of machinery, 
builders of steam-laundry equipment have to give con- 
sideration in the turning out of their product to the 
peculiarities of the business in which their apparatus is 
utilized. Machine-tool builders, for example, must keep 


in mind such considerations as a high degree of accuracy 


STANLEY 


proved machine equipment; and perhaps as great work 
that of the 
that a 


applied even to the washing and 


as any has been management in training 


operatives to realize certain degree of skill and 


commonsense must be 
ironing of articles of clothing. 

When we 
known as flat work, 
cases and the like, which are now finished by ironing in th 


consider particularly what is commonl 


including table cloths, sheets, pillow 


“mangle,” or what is called the clothes ironer, there are 


certain conditions peculiar to the process of laundering 
that have a degree of interest for machine designers as 
vell as for housekeepers. 

We have all experienced the nuisance and inconveni 


ence of having such articles returned to the house not 

















“WATTS FLAT WORK IRONER 











AND 2. 


FIGS. 1 


in the product of their machines, rapidity and convenience 
of operation, and facility in securing the work. Makers 
of textile machines, paper 
other equipment have to consider the special peculiarities 
with the attendant diffi- 
coupled with 


machines and a long line of 
in the materials to be worked, 
culties of handling them in different stages, 
the facts that high speeds must always be maintained and 
yet the materials passing through the machine must be 
kept free from liability of tearing apart or hampering 
the action of the apparatus and so affecting the quality 
of the work produced. Laundry-machinery builders know 
that their installed in 
service, depends upon such factors as the speed with which 
the work can be passed through, the quality of the work 
as it comes forth, the convenience and safety of the oper- 
atives, the general cost of operation and upkeep. 

It unquestionably is the case that people engaged in 
the laundry business are making efforts constantly toward 
setting better equipment for this service and better work 
out of the present equipment, all tending toward more 
satisfactory results to the customer as well as to the laun- 
dry proprietor himself. Machinery done a great 
deal toward helping along this condition. The laundry- 


the success of equipment, when 


has 


man himself has also done a great deal in the way of 
installing certain systems of procedure and applying: im- 


FLAT-WORK AND CLOTHES IRONER 


ready to be put to immediate use, because they require 
a further drying-out process before they can go into serv- 
ice. Sometimes also the same condition is found in the 
case of wearing apparel not hand-ironed. There is a well- 
understood reason for this—well understood at least by 
practical lJaundrymen and also by a good many builders 
of laundry machinery. It will probably exist for a long 
time, until enough designers have turned their attention 
to the problem to bring some kind of satisfactory solu- 
Briefly stated—and it is well worth stating here 
because it has a very definite bearing upon the design of 
all new laundry apparatus dealing with a certain class 
of work, and is likely to be of timely interest for a con- 
siderable period to readers of this journal—it involves a 
consideration of the whole question of moisture in the 


tion. 


ironing apparatus, 

Suppose 100 pounds of material is to be washed. Flat 
work of the kind referred to comes to the laundry and 
is placed in the washing machine. After passing through 
the washing process and leaving the machine, the fabrie 
will usually be found to contain about 60 pounds of 
water, meaning that the wet material weighs 160 pounds, 


operation or 


The next process is to remove some of this water pre- 
liminary to the work of ironing in the mangle.  Al- 


though the flat work is placed in the separator, which is 
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run at the usual high rate of speed to take out the water 
by centrifugal action, it has commonly been found impos- 
sible to remove in this way under practical conditions 
much more than 20 pounds of water, meaning that the 
work then weighs 140 pounds approximately. 

Experience has established the fact that about 20 
pounds of moisture forms a suitable condition for the 
ironing of 100 pounds of flat work. Therefore, under 
the conditions normally obtaining there is about 20 
pounds of excess moisture in the material to be handled 
in the ironer. This means that the machine must be 
speeded down to such a point that the rate of progress of 
the work through the mangle is abnormally slow, making 
it both expensive as an 
operation and danger- 
ous to certain parts of 
the fabric through the 
possibility of scorch- 
ing at various points. 
So one of the prob- 
lems of the laundry- 
man and of the laun- 
dry-machine — builder 
has been to up 
some practicable means 


get 


whereby a reasonable 
share of this 20 pounds 
of excess water may 
be removed from the 
material before it goes 
to the mangle. Now 
this matter of ironing 
flat work, particularly 
in small places where 
one machine is de- 
pended upon for a 
great variety of work, 
including both house- 
hold and wearing ap- 
parel, brings about 
another peculiarity of 
immediate interest to 
the designer of equip- 
ment for such estab- 
lishments. In_ the 
attempt to facilitate so far as feasible the ironing process 
there is a tendency to put down the feeding and pressing 
rolls rather heavily to produce an increased squeezing effect 
upon the work and to hasten the ironing. Then after 
the flat work has been run through, the operatives are 
only too apt to undertake to put through a lot of under- 
clothing and similar articles with many buttons, which 
are likely to be smashed or stripped off entirely when the 
work is driven too tightly in the feeding process around 
the drier cylinder. This point is a difficulty continually 
arising where strict observation cannot be kept upon 
the operatives. 

Another feature closely related to this is brought about 
through the normal action of the mangle rolls themselves. 
As they are spaced around the top of the drier, the 
action of each roll is at a different angle from the perpen- 
dicular, and the effect of gravity, tending to hold these 
rolls upon the work, varies with the angle of position of 
the rolls themselves. Accordingly, if they are left en- 
tirely to their own weight an irregular degree of pressure 





FIG. 3. LAUNDRY 
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is applied by each roll to the work passing under it 
Therefore, some way to compensate for this difference in 
the net pressure of the rolls due to position is a most de- 
sirable feature of design. Still further, a means of 
readily lifting the entire series of rolls away from the 
drier to a distance that allows the machine to be quickly 
changed from the flat-work process to the ironing of 
body and button goods is of equal importance. 

Quite recently a new clothes ironer has been constructed 
for laundry use by the Watts Laundry Machinery Co., 
Willimantic, Conn. This ironer embodies certain inter- 
esting features of design along the lines we are pointing 
out somewhat in detail in this article, and the shop con- 





IRONER UNDER PROCESS OF ERECTION 


tains a number of interesting features in the way of 
practical methods of handling medium and fairly heavy 
work both in the machining process and in the operation 
of erecting the completed machine. 

In order to describe clearly some of these operations 
it is first desirable to refer to the assembled machine it- 
self, as illustrated in Figs. 1 and 2. In this connection it 
will be of interest to point out certain unusual elements 
of design facilitating the operation and control of the 
machine. 

Laundry mangles, or ironers, customarily consist of 
one or more steam-heated driers, usually cylindrical in 
form, carried between heavy housings or uprights that 
are adapted also to support the rolls which carry the feed- 
ing apron and supply pressure to the work. As compared 
with the general run of machinery the mangle as a class 
is peculiar in that the supporting housings, which are 
upright, are connected to each other with simple cross- 
girts or ties, usually of heavy gas pipe, instead of being 
mounted upon continuous bedplates. 
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The pipe lengths serve as spacing girts to maintain a 
desired distance between the two side frames, while long 
through-rods are passed through from end to end and 
the whole structure is secured by nuts and washers at the 
outside of the frames. Considering this construction by 
itself, when one looks at the two housings and bears in 
mind that they may be 10 or 12 ft. apart, it is sometimes 
difficult to understand how they can be kept in alignment 
permanently without a tendency for offsetting of the 
frames to bring a clamp upon the journals of the rolls 
and drier. 

Hence, in actual practice it is found that there is little 
more difficulty due to lack of alignment in this respect 
after erection than would be the case were the housings 
secured to a substantial bedplate forming an_ integral 
part of the machine ; for placed upon suitable foundations 
and properly erected, there is little about the actual 
operation of the machine to tend to work either end out 
of alignment with the other. Moreover, the tendency of 
this drier, with its very large and long journals, combined 
with the fact that a large number of the rolls are similarly 
journaled at each end, is to keep the whole construction 


3 
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in proper alignment even though some disturbing influ 
the the 
toward affecting the alignment adversely. 


ence in running of machine brought to bea 


The ironer illustrated in this article is made in two o1 
more sizes, The one shown carries two steam cylinder 


30 in. in diameter by 120 in. long. It has five 6%4-in 
padded rolls acting as pressure rolls upon two canvas 


aprons for passing the work over the heated surface of 


the driers. The general design is indicated in Figs. 1 
and 2, and the appearance of the frame members, consist 


ing of the two housings referred to, the pipe struts and 


through-bolts, is clearly represented in’ Fig. 3, which 
shows the machine in the process of erection on the shop 
Without too detail, it may be 
that the rotation is obtained through the 
medium of the worm and worm the left 


the worm box being 


floor. soing into creat 


stated drier 
gear shown at 
hand end of the machine in Fig. 3, 
here represented lying on the floor ready for attaching 
to the upright. The power is transmitted to the dric 
and pressure rolls by spur gears, as can be clearly seen 
in Fie, 2. 
(To he ( y»ncluded ) 


fe 


Continuous Drilling 


By W. G. 





SYNOPSIS 


he done on all machines, aiven the requisite number 


Practically continuous cutting can 
of prec es to produc e. In many respects the drilling 
machine lends itself to continuous performance far 
Whe i the subye ct of 


continuous drilling is mentioned it is often dis- 


better than other machines. 


missed by those in charge, from a helv f that 
continuous drilling cannot be performed without 
expensive jigs. As a matter of fact continuous 
drilling may be performed withoul jigs, with simple 


jigs and with jigs desiqned spee ifically for it. 





In a shop where piecework was in vogue the manage- 
ment ‘was not satisfied with the output and accordingly 
made a promise that no price should be cut unless some 





FIG. 1. CONTINUOUS DRILLING WITHOUT FIXTURES 


improved method was introduced. One of the jobs in 
the drilling section was a cast-iron bracket with a cored 
hole. The method followed was the familiar one where 
the work is bolted to the table of 
chine with two parallels underneath to allow a clearance 
for the point of the drill that is used. 


a radial drilling ma- 


GROOCOCK 


After the promise not to cut prices, one of the drill 
While th 
bolted another one to the table 


had an inspiration. dri/l was running throug 
one of the brackets he 
and after finishing the drilling of the first it 
the drill 
By adopting this scheme, which is show 
Fie. 1, le the 
production for a single spindle machine—that is, 


Onl' 


Was 


a matter of seconds before he started into tir 
second piece, 
diagrammatically in approached idea] 
con 
tinuous drilling without any expense for fixtures, 

The man was very much pleased to earn nearly doubl 
his previous pay on the job. What that particular man 
thought When 


the next batch of this job came around, the driller was 


avement will be seen from the sequel. 
told that a double jig had been provided; and the pric 
This particular man made up 


way to In 


was cut nearly in half, 
his mind that in future he 


would 


not give 











FIG TYPE OF JIG FOR DRILLING BOSSES 


spirations unless he had some absolute guarantee that h 


would be allowed to reap the reward—at least for 


time, 
Another method that may be adopted in cases where 
elect two jobs preferabl) 


only a single jig exists is to 


single-hole jobs—that each require, say, a %4-in. hol 
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drilled in them and fix each jig on the table, packing 
one of the jigs up so that in each case the drill will 
finish work at the same height. By doing this the “knock- 
off” of the machine may be set; consequently, the operator 
need not watch for the drill to finish, but is free to give 
his whole attention to loading the empty jig. 

An extension of this idea is to use any two jigs where 
the drills required should run at about the same speed. 
In such a case when shifting over from one jig to the 
other the drill must be changed; but if a quick-change 
socket is used, the time required is only fractional com- 
pared with the time saved in loading the other jig during 
drilling time. 

One of the most useful jigs, for general service, is the 


type shown in Fig. 2. This jig is intended for drilling 
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rather than to have duplicate ones of the 
The type shown in Fig. 4, having been used 


double jigs 
same form. 
by the writer on several occasions with success, will 
serve to illustrate this point. It will be that as 
designed the jig will weigh less—thus costing less for 
the casting—and will take up less room for storage than 
two single jigs would. Further, it will cost less to make. 
By bolting such a jig to the machine table so that one 
movement will bring the drill from one bushing to the 
other we have practically continuous drilling. 

Double jigs such as this can of course be used on a 
multi-spindle machine and both pieces be drilled at 
once, but in such cases the machine is standing while 
the jig is being loaded. Quite frequently it will be 
found that the output from such a jig, when used on a 


seen 


dy) 
+ 


WM) Mea 





FIG. 3. APPLICATION OF TYPE SHOWN IN FIG. 2 


FIG. 4. TWO JIGS SECURED TO BASE PLATE 





FIG. 5. TWO FOUR-STATION JIGS ON TABLE 
holes through any piece that requires a hole through a 
boss. The number of jobs that a universal jig of this 
type will accommodate is legion. It will be noticed that 
the drill bushings are in two parts, the outer part being 
screwed into the carrier B and the inner or drill bush- 
ings being made to interchange for the various jobs. 

This type of jig should always be made in pairs. By 
fixing them on the circular table of the drilling machine 
so that as the table is rotated each jig in turn is brought 
under the drill, quite 95 per cent. of the time is cut- 
ting time. The idea is outlined in Fig. 3, where the 
drill is shown operating on a lever in one jig while the 
other is ready for loading. If the drilling machine is 
of the radial-arm type, the jigs should be fixed on the 
table in such a position that the arm of the machine may 
remain locked right through the batch. The operator 
then only has to traverse the drill from one jig to the 
other. Stops may be fixed on the arm of the machine, 
which will definitely locate the drill over each jig. 

If continuous drilling is kept in mind when designing 
the jigs it will generally be found cheaper to make 


JIG WITH CLAMPED SLIP BUSHINGS 


FIG. 6. 


double- or multi-spindle machine, will be no greater 
than when the jig is used on a single-spindle machine 
for which it was designed, 

When we come to consider the question of jigs spe- 
cifically designed for continuous drilling under multi- 
spindle machines there are many excellent examples. To 
limit the scope of this article I will consider only such 
types as will appeal to the larger number of shops— 
namely, multiple drilling on single-hole jobs. 

The principle of adjustability adopted in the jig shown 
in Fig. 2 for the single-spindle machine may also be 
used with advantage for multi-spindle work. In Fig. 5 
is shown a jig designed by the writer along these lines. 
It is, as before, really two jigs both of which are bolted 
to a ribbed base plate F. It will be noticed that the end 
views of Fig. 5 and Fig. 2 are similar, while the front 
elevation shows four work stations for the former. When 
using such a jig on a batch of levers the four drills are 
operating on the side shown containing the work, while 
the other side of the jig—near the operator—is being 
loaded. 
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There is a great objection in some plants to screw 
bushings for securing work in jigs, because such bush- 
ings sometimes stick and cause delay, particularly when 
used on drop-forged mild steel. As a rule, however, they 
work very well on malleable-iron castings and rarely give 
any trouble. As an alternative to screw bushings for this 
type of jig, those shown in Fig. 6 may be used. For 
many single-hole jobs, this kind of jig has much in its 
favor. Four pieces are loaded while the other four are 








FIG. 7. JIG FOR MULTIPLE DRILLING 
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that zequire drilling need not be faced. For such cases, 
if coned-mouth bushes are provided at F instead of plain 
ones, the work is then centered at both sides of the boss. 
The pins S act as stops to prevent the work from moving 
around when the drill begins to cut. 

Another design for multiple work, which the writer 
has found of advantage, is shown in Fig. 7. The bush- 
ings in this, as in all the other illustrations, are shown 
solid black to distinguish them. This type is particu- 
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FIG. 8& JIG WITH LOCATING PINS 





FIG. 9. ANOTHER TYPE OF JIG WITH LOCATING PINS 


FIG, 10. 





FIG. 11. SINGLE- OR MULTIPLE-SPINDLE JIG 
being drilled. The plate P pulls both coned bushings D 
down and thus centers and secures the work in position 
for drilling. The holes need to be equally spaced so 
that when the drills are once set they can be used in any 
other four bushings. 

When this type of jig is adopted for drilling the. bosses 
of levers, etc., a limited range—in length of work—can 
be accommodated by providing base bushes of different 
length, as shown by full and dotted lines at F in Fig. 6. 
Another method is to use washers under the base bush- 


ings to raise them. In many cases the bosses of levers 





FIG. 12. A SWING-OVER JIG 

larly suitable for drilling holes in castings (like the one 
shown at W) that are not machined on their sides. The 
work W is pushed into an opening in the jig and secured 
in position by the screw in the slip plate P. 

The base of the jig A has eight lugs C cast on it. These 
answer the treble purpose of locating the work, locating 
and supporting the bush carrying the casting B. In 
the top plate B opposite each of the work stations a 
stud F is screwed, and underneath in the plate A is a 
hole into which the slip plate P is inserted to prevent 


slippage. 
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When the quantity admits of the expense, this type of 
jig should be made in duplicate so that one is being 
loaded while the other is under the drills. For smaller 
may be used to advantage 


quantities, however, this jig 
such 


by drilling four articles and loading four. In 
a case the water channel on the top of the jig should have 
can be cut off 


partition across so that the coolant 
facilitates both 


from the loading side of the jig. This 
the cleaning and the loading of the jig. 

An altogether different type of jig is shown in Fig. 
8. This jig is composed of three main pieces—the cast- 
(with two lugs for securing the screws 


iron base A 
S), to which is tongued the mild-steel positioning piece 
B and the cast-iron bush plate C, which is tongued to 
B. The work, which has been previously turned and 
milled, is slipped onto the positioning plate B, is lo- 
cated sidewise by means of the pegs P and is secured in 
position by means of the screws S. This type of loca- 
tion—pegs—is quite satisfactory when the hole may vary 
with reference to the axis of the piece. 

As drawn, the jig was designed to drill two pieces W 
at once, while two similar pieces were being loaded on 
the opposite side. Obviously, one need not stop at two 
on each side, for if the quantities warrant it the jig 
might be designed for six on each side; but care should 
be taken on all of these jigs that no more work stations 
are provided than the operator can fill in the drilling 
time, unless he is to have assistance in loading. 

Another type of jig that has pegs for locating the 
work is shown in Fig. 9. This was for drilling a hole 
in the end of the piece of work W. 

The method of loading is as follows: The plate F 
heing removed and the jig clean, a piece of work is pushed 
between each pair of the locating stops S until it is in 
position on the stud P. When the four pieces are in 
place the plate F is dropped into position between the 
work and the lugs & (cast solid on the base A of the jig) ; 
a turn or two on each of the wing-headed screws secures 
each piece in position. 

The great advantage of such a jig is that we may 
consider it as a unit which can be easily duplicated 
should the quantities at any future time warrant the 
extra Undoubtedly when a jig of this type 
is duplicated the two jigs should be mounted on a ribbed 
plate, as shown in Fig. 10, where the same notation is 
followed. The limit is, How many can the operator 
load while the drills are running through the work ? 

All the previous examples of multiple jigs have been 
those designed for single-hole jobs. An interesting varia- 
tion is the type shown in Fig. 11. This jig 
signed for drilling a bell-crank lever having three holes, 
being used for drilling while another 
We have 
made several of these and, speaking quite generally, the 


expense, 


was <de- 


one end of the jig 
piece was being loaded at the opposite end. 


tvpe has no disadvantages. 

The method of loading is as follows: The work is 
inserted into the open end of the jig, and the coned bush- 
ing is brought lightly down to the central boss. The 
wing-head stop W is then serewed up, after which the 
clamp plate P is tightened and drilling proceeds. Mean- 
while the other end can be loaded. It will be obvious 
that when the quantity of work permits, this jig 
duplicated and mounted on a plate. 
holes would be drilled at once instead of three. 


may be 
In such a case six 
The jig 
as designed in Fig. 11 would of course be equally ap- 
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plicable for use under the single-spindie machine, as 
it would provide continuous drilling within the capacity 
of the machine. 

The last type of jig to be discussed is that shown in 
Fig. 12, known as the “swing-over” type. This design 
is applicable to any kind of job within its scope and 
has practically no drawbacks. It is, however, best suited 
to that kind of work where drilling against the bolt 
is not a disadvantage. The jig itselfi—shown in heavy 
lines—is simply a long plate that, when in use, is piv- 


oted about its center. In action it is supported on a 
channel-shaped base. Each end of the jig plate has a 
flush face on which the work can be loaded, and on 





























AND RIGHT WAYS TO 
ARRANGE SPINDLES 


FIGS. 13 AND 14. WRONG 


the other side a rib runs right round to contain a flood 
of coolant so that all the drills get a full supply. The 
method of using this type is as follows: A piece of work 
is placed on the jig at the loading station and secured 
The locking bar B, to which is 
is swung outward when the jig plate can 


in position. secured 
the catch C, 
be turned 
under the drills. 


thus bringing the work into position 

The locking bar is then pulled into 
position, and drilling can begin. Meanwhile another 
piece is put on at the loading station. The job shown 
is a six-hole one that is located on the plate by a cen- 
tral spigot, but all kinds of locating arrangements can 
he adopted. 

This type is capable of almost universal application, 
and the measure of its adaptability may be emphasized 
hy the statement that the writer has already made more 
than fifty of this style and hopes to make many more. 
The great feature about this kind is the fact that the 
jig plates may be prepared in batches at any time before 
they are actually required, thus saving time. Only a 
few bases are required, say one for each multi-spindle 
machine, but it is essential, naturally, that bases and 
plates should be interchangeable. 


over, 


If we want continuous performance we must make the 
operating conditions comfortable. Now in setting the 
spindles for a jig most operators will arrange the spin- 
dies as shown in diagram in Fig. 13. This is wrong, 
because they will have to stoop under the drill spindle 
arms to load the jig. A far better method is to adopt 
the spacing outlined in Fig. 14. The front is left clear 
of arms, and loading can be performed without fear of 
knocking one’s head—and in comfort, if the work table 
is high enough. <A larger table would often be an advan- 
tage; but when two jigs are mounted on a plate, as shown 
in Fig. 10, the loading station may be clear of the 
machine. 

In conclusion it may be mentioned that there are 
two important factors that largely influence the success. 


or otherwise, of continuous performance. The provision 
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of uptodate jigs, designed for the purpose of producing 
the last ounce in the way of continuous cutting, is not 
in itself any guarantee that we shall get continuous drill- 
ing. This can only be achieved and maintained with 
certainty by the aid of a shop staff who will see that 
the cutting is continuous. The management should 





By A. R. Dt 





SYNOPSIS—This article gives a few of the in- 
teresting methods employed by the R. Kk. LeBlond 
Machine Tool Co., Cincinnati, Ohio, in making 
small parts for some of its lathes. Simple fixtures 
on plain machines are utilized to increase pro- 
duction and reduce costs. 





The handwheel jis one of the most common parts of 
a machine. While such wheels vary very little in de- 
sign, no two shops seem to employ the same methods of 
machining. The detail drawing, especially the 
section, shows that the polished surface of the rim ex- 
tends beyond the center line, which makes the finishing 
more difficult. It will also be seen that the hub is turned 
and faced on the back and faced on the front. The se- 
quence of operations is: 


cTOSss- 


1. Turn, bore, face back and form in chucking lathe. 

2. Polish rim and hub. 

3. Broach round and keyway in broaching machine. 

4. Face front of hub in drilling machine. 

5. Drill for handle. 

6. Paint. 

The first operation is performed in a 21-in. single- 
pulley universal turret lathe with three-jaw universal 
chuck with special jaws. This holds the wheel by the 
inside of the rim with the hub out. 

As seen in Fig. 2, the turret holds two box tools. The 
roughing tool carries a drill; the finishing tool, with 


a reamer, floats 0.005 in. This equipment takes care of 
the hub. The rim is finished by means of two forming 
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supplement this by means of some incentive that will 
sure that the operators are coéperating by keeping fully 
loaded the jigs that have been supplied. Unless these 
important factors are attended to, then in spite of ex- 
pensive fixtures, continuous drilling will most likely de 
generate into continuous shirking. 
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tools, one roughing and one finishing, which are held on 
the square-turret tool post. 

The finish-forming tool is designed in such a 
that when the tool passes over the wheel, it is turned 
to the standard width of 1,4 in. Side movement of tools 
finishes the rim. The construction of the drill 
will be seen later, necessitates the outside diameter of the 


way 


jig, as 





w/e 





FIG. 1. HANDWHEEL 


rim being within +'/,, The 
first operation averages 7 min. in lots of 200 pieces. 
After being polis shed, the wheel goes to the broaching 
5.-in, hole and cuts the key- 
way. The broaching has been found much more eco- 
nomical than hand reaming, besides saving handling. Next 
comes the drilling operation of facing the front of the 


in. of size. time for this 


machine, which sizes the 


hub. <A counterbore with a pilot is ‘used to good advan- 
tage. The next operation is drilling for the handle. 





wu 


FIG. 2. TURNING AND BORING THE 





HANDWHEEL 





FIG. 3. DRILL JIG FOR HANDLE 
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Fig. 3 shows the drill jig used. The hole is drilled 
at the end of one of the spokes and then counterbored 
to receive the round part of the handle. It will be no- 
ticed that the drill jig has six sides. This is for hand 
wheels with six pilot handles on the circumference and 
front, aitd the one jig takes care of both opera- 
The jig locates the wheel by the circumference. 


one in 
tions. 
The wheels are stacked on rods, as shown at the left. 
This method of finishing handwheels is very simple. The 
average time, including the fitting in of the handle, is 
16 min. 

There are in every machine shop many jobs that seem- 
any jigging and still show a vreat 


ingly do not require 














FIG. 4. THE JOURNAL BOX AND BORING JIG 
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due to the fact that the work is held rigidly, so that 
we can use as much feed and speed as the tool can stand. 

The clamp that holds the journal box contains an equal- 
izer with two serrated jaws pivoting around a pin and 
locating the box by its round top, right in the center. 











~~ | 


JIG FOR DRILLING TWO BOXES AT A TIME 











FIG. 6. MACHINING OILER BUSHING 


gain in time if jigged properly. One of these is the 
journal box for a countershaft, shown in Fig. 4. The 
only machinin® is a hole 1}3 in. in diameter and 6% 


in. long, with a 27%,-in. counterbore 34 in. deep. In 
many shops this job would be done on a drilling ma- 
chine or in an engine lathe. 

We have found, after trving these methods, that the 


procedure shown has saved 30 per cent. of the: time, 





FIG. 7. ANOTHER SPECIAL CHUCK 

The tools used are a three-lip drill; a four-lip drill, re- 
moving only s'5 in. on the side; a reamer, removing 0.005 
in.; and a counterbore with four blades. The machine 
is a 21-in. universal turret lathe, the speed being arranged 
so that we use the second step with high speed on the 
countershaft for the drills, while for the reamer and 
counterbore we shift over to the slow speed—all of them 


on open belt. It will be noticed that the clamp or strap 
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is locked by a hinged bolt that fits in an open slot, to 
make the fixture quick acting. 

A multiple-spindle drilling machine is found useful 
for the next operation. A jig has designed, as 
shown in Fig. 5, to take care of all the holes. It holds 
Four spindles are set up for two 


been 


two boxes at a time. 


oil holes in each box. Two more drills of larger size 


provide for the side holes. 


MACHINING THE OILER BUSHING 


The countershaft oiler bushing is a job finished on 
the outside to and bored standard size 
inside. This is shown :n Fig. 6. The beveled flange is 
chucked in a set of special, hard, corrugated jaws, a 
section being shown on the drawing. ‘These jaws are 
fitted up to an air chuck of standard make, which en- 
ables us to load and unload without stopping the machine. 

The illustration shows one of these bushings on the lathe 


a running fit 


and another in the chuck. The first tool is a three-lip drill, 
not shown. The second is a boring bar, removing 45 in. 
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Machining a Type-Bar Plate 
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on the side, mounted in a large box tool. The turning 
tool has a fine adjusting screw, a facing tool on top and 
a support for the work on the front. It contains also a 
facing tool inside, which faces the end of the bush. 

The third tool is made in exactly the same manner 
it takes only 0.010 in. on the outside and contains, as 
shown, a floating reamer removing approximately 0.005 
in. of the bore. These oil bushings are finished complete 
in one setting. They are not hand reamed and have to 
run within +0,.002 in. The box tools have ample chip 
space. 

Another case of the inside and turning the 
outside at the Fig. 7. The 
box tool is the same as for the handwheel, and the same 
followed. <A drill is first 


then a box tool takes the scale off the 


boring 


same time is shown in 


method is standard used to 
open up the hole; 
outside, while a three-lip drill straightens out the hole. 
A floating reamer comes next, removing 0.005 in. inside, 
and leaves the hole of standard size, while the turning 


too! cuts about 0.010 in. on the side. 


3 


for a 


Typewriter 


SPECIAL CORRESPONDENC] 





SYNOPSIS 


of 28S type bars and carries thi 


The type-bar plate covers the se ries 
printing guide 
for maintaining true alignment of the type im- 
mediately at the point of contact with the paper. 
This plate is milled to exact dimensions in profiling 
fixtures, and its curved surfaces are finished by 


rotation of the circular work table. 





In Fig. 1 is shown a type-bar plate that is attached to 
the top plate of the Noiseless typewriter, forming a sort 
of cover at the front end of this plate and also inclosing 
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FIG. 1. TYPE-BAR PLATE 
at the top the entire series of type bars. This plate is 
of cast iron and is accurately machined in all respects 
in order to allow the exact amount of clearance over the 


top of the type bars. Like the top plate itself, it is in 


the form of a segment of a circle, covering about 100 deg. 
of arc, and therefore just a little over a quarter-circle 
from one end to the other. 

When completed, this cast-iron plate carries a_sheet- 
steel guide, a quarter-circle in form, which is attached 
to the front end of the casting and which is notched at 
its extreme point to form a positive suide for the type 


tself, this corresponding in position and dimensions to 
the lower guide on the top plate, with the result that 


the type is thus guided accurately sidewise and at top 
and bottom, so that there is no possibility of its ever being 
The flat top 
of this segmental plate is known as the type-bar plate 

that is, the surface at A, Fig. 1, and the inner 
surface at B are finished simultaneously by the two cutters 
shown in the profile in Fig. 2. In this machine the work 


out of alignment at the point of printing. 


curved 


is carried on a rotary fixture, where it is clamped by two 
simple devices for holding it without springing, while the 
cutter The 


smaller cutter below, whose shank passes up through the 


large facing surfaces the top of the casting. 


inserted mill cent r. mills out the curved surface B to the 


eht radius. 
PROFILING CuTs 


TAKING THI 


For this operation the type-bar plate casting is posi- 


tively located on the rotary fixture at the exact distance 
rom its center, to secure the required radius of rotation. 
Che milling cutters, or profiling cutters, are then brought 
with the work and the latter rotated so that 


it becomes a regular job of circular milling 


hn contact 


This simple profiling operation is followed by another 
similar process in which the bottom of the plate is faced 
the feet at 
the right 


either side of 
height 
the exact vertical distance under the casting for the typ 
The fixture for 


off and the bearing edges of 
the casting are also machined to give 
bars when the typewriter is assembled. 
this work is shown in the profiler in Fig. 3. Before thi 
work this fixture, the sheet-steel type-guide 
plate is attached to it. In order to hold the 
properly on the magnétic chuck in Fig. 3, th 


comes to 

asting 
chuck is 
recessed out in a boring operation to give clearance for 
the offset portion of the job formed by the steel guid 
plate attached to the top of the type-bar plate casting 
The operation here is a slinple me, as the exact height 
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between the two milled surfaces—the one on which the 
cutter is now shown in operation and the top of the 
feet of the casting—is determined by the notches in the 
stop bar attached to the profiler head, as clearly shown 


in the illustration. 
This stop bar gives the right setting at once for the 


two positions of the cutter. When the latter is run down 
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removes at once any possible burr or dust that might 
be found on the bearing surface of the type-bar plate and 
at the same time checks the accuracy of the preceding 
profiling operation. 

The type-bar plate, as finished in the machine and with 
the type guide attached, is placed upon the bench plate, 
where it is located over guide pins entering holes drilled 














FIG. 2. MACHINING THE TYPE-BAR PLATE IN 
PROFILER 





+ 3. ANOTHER PROFILING OPERATION 
ON TYPE-BAR PLATES 





to take the bottom cut—that is, position 
indicated in Fig. 3—it is only necessary 
to take measures to prevent the cutter 
teeth from milling into the projecting 
feet or ledges at the ends of the casting. 
This possibility of trouble is avoided in 
a simple fashion—by providing on the 
top of the cutter a shoulder, in the 
form of a collar, which is slightly larger 
than the cutter diameter proper. This 
collar, in case the cutter approaches too 
closely to the side wall, contacts with 
the latter and prevents further move- 
ment in that direction, so that it is im- 
possible at any time for the cutter teeth 
to strike any metal at the ends of the 
The bearing surface milled 
operation, Fig. 3, 


castings. 


in the profiling 











is not one continuous plane surface, 
but consists of two ribs in the 
form of an are, which cuts down 
materially what would otherwise be the possible surface 
of contact between the tops of the type bars and the 
under surface of the type-bar plate. This is pretty well 
shown in Fig. 4, where the finished casting with the 
sheet-steel type-bar guide attached to its top is shown 
at the left, also one of the formed-up steel guide members 
by itself. The operation represented by Fig. t is merely 
an additional refinement in the process of manufacture 
of this part of the typewriter, which is well worth calling 
attention to, as it accomplishes a double purpose. It 


FIG. 4. TOOLS FOR A FINAL REFINEMENT AND TEST IN FINISHING THE 


TYPE-BAR PLATE 


in the feet and lightly secured to the surface of the 
bench plate by the two cam-operated clamps. A fine or 
dead-smooth file that is perfectly true on its top surface 
and whose bottom surface is ground to fit snug upon a 
taper wedge on the parallel is used under the work. 
Any minute burr on the corners is thus removed by 
passing the file a few times back and forth under the 
casting. This file is adjusted dead to height above the 
bottom of the taper block, on which it is mounted by 


means of a micrometer. The whole apparatus might be 
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considered a filing jig, assuming any metal were left te 
be removed by the filing process. As a matter of fact, 
such is not the case, as no metal whatsoever is left with 
this object in view. It is merely a refinement for 
brushing off the edges of the work without removing a 
particle of fresh metal from the surface. 

After the filing tool has been slipped out from under 
the casting, the limit gage, shown at the left on the 
bench plate, is slid under to test the accuracy of the 
profiled work. There is a small fraction of a thousandth 
difference between the thickness at opposite ends of this 
limit gage, the “no and go” 
principle, it being the intention that one end shall just 
slide under the casting and that the other shall not enter 
at all. 

As the type-bar plate comes from this bench-plate test 
block, it is certain that it will assemble properly on the 
top plate of the typewriter and allow the requisite depth 
of opening for the type bars that travel underneath it. 
x 


A Miniature Conveyor Screw 


which is of course on 


By SAMUEL GAHAN 


While I believe that many of your readers will be in 
terested in the manner of making the conveyor screw, 
described here, I am submitting this article, not so much 
for the purpose of showing how this particular screw was 
made as for the purpose of hinting at how a lot of ordi- 
nary screw cutting could be done more economically than 
The fixture shown is simple and 

but the idea embodied may be 
elaborated on. It without 
may be used on both the miller and the grinder. 

The screw illustrated in Fig. 1 turns inside a tube con- 
nected with a hopper and is used to convey or feed a 
It formed an important part of an 


by the usual methods. 
crude, made in a hurry 
backlash, and 


can be made 


eranular substance. 
inventor’s model made by the writer at the shops of the 
K. V. Baillard Co., Frankfort St., New York City. A 
good idea of the proportions may be obtained from the 
rule shown with it. the 
root diameter ;', in. and the pitch three threads per inch. 


The outside diameter is *. 1n., 


Previously, for the same model, I had cut a somewhat 
similar though larger screw on the lathe, and although the 
completed screw was satisfactory, the trouble of making 
it was such that I did not care to 
There was also to be 


ratiol 


‘epeat the ope 


considered the possibility of still 
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this 
piece a hole was drilled and bored % in. in diameter for 


ter and about 8 in. long. Through the center of 


about 6 in, of its length, and jy in. in diameter for the 


remainder of the length. This piece was then squared up 


on the bottom and sides and milled down on the top 





FIG POSITION OF WORK IN MILLER 


until part of the top of the hole was cut away as indi- 
cated. 

The part B, or master screw, also of brass, was made to 
fit the large part of the hole in A and was a little longet 
than the depth of the hole. <A 


15- or 20-deg. included angle was cut on this piece for a 


shallow thread of about 
distance a little greater than the leneth of the screw to 
be milled. <A the threaded end for 
the shank of 


hole was drilled in 


the conveyor screw, A piece of steel ¢ 





FIG. 4. THE WORK, FIXTURE AND CUTTER 


soldered onto A 
the 


B and then 


nut 


was fitted to the thread in 


as shown. ‘This served as a and moves aster 


screw In or out of A when it is turned. 


The shank of the 
—y 


was soldered in the hole in the 


~— 


holder A was gripped in the miiler vise, 




















A MINIATURE CONVEYOR FIG, 2 


SCREW 


FIG. 1 


another and longer screw being needed. I therefore de 
cided to try milling the threads. The vertical spindle at- 
tachment for the miller was not available, or I might 
possibly have tried another way, though I do not believe 
the result would have been so satisfactory. 

The first thing started on was the part A, For 


Fig. 2 


this I took a piece of round brass about 1% in. in diame 


THE SCREW 


MASTER SCREW, GUIDE AND SINGLE 
HALF THREAD NUT 


which was swiveled around to the correct angle as shown In 
Fig. 3. The eutter used was a side milling cutter 4's 
An enlarged 
started at the 
B, the work 
The 


screw and the milled screw were removed from the ma 


about 3 in. in diameter. 
shown in Fig. 4. The eut 
the end next the master screw 


in. wide and 


view 1s was 


shoulder, or 


being turned hy i dog on the outer end. master 
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chine after each cut, and the burr that was thrown up by 
the milling cutter was removed with a file. 

None of the difficulties anticipated on account of the 
slenderness of the work were experienced in the milling 
operation as the screw, while extremely flexible, was able 
to withstand quite a surprising torsional strain. The 
actual milling time was only about 20 min., and a second 
screw could have been cut in less than half that time. 

Of course a thread with straight and parallel sides can- 
not be cut with a milling cutter and these sides were 
somewhat undercut. 

The holder was taken from the miller vise and placed 
in a -similarly with relation to the grinding 
wheel—on the surface grinder. The grinding wheel was 
not dressed with parallel sides like the milling cutter, but 
was made with a slight angle on each side. The grinding 
was done on a Norton No. 1 universal tool and cutter 
grinder because with this machine it is possible to turn 
the table and slides around the central column of the 
machine and thus dress the sides of the emery wheel to 
the required angles. The grinding, however, in this 
case was done more for the purpose of polishing up 


vise set 


the screw than for correcting the errors. 


How Would You Machine 
This Job? 


By F. P. Terry 


The illustration herewith shows a machining job we 
were asked to undertake recently, and as my_ price 
staggered the parties interested in the deal, I thought 






ail 


oe “a ll 
‘y ‘Z aa 


THE PART TO BE MACHINED 


hoping that someone 


it worthy of being passed along, 
I have, 


may have a better doing the work than 
and prove me at fault. 

Ten mild-steel T-rails were to be supplied 5 ft. 6 in. 
long, which were to be machined all over. A 34-in. slot 
7 in. deep was to be cut from the solid, as shown. ‘This 
was required to be within the limit of 0.0015 in., as were 
5,-in. side walls. The %4-in. slot was to have 


way of 


also the 


a smooth finish and be perfectly straight. 
I intended to try the job on a modern high-speed 
What would you do? 


planer. 





MACHINIST Vol. 45, No. 19 


Chart for the Design of Jig 
and Fixture Cams 
By W. Burr BENNETT 

Aside from a few details of proportion and the gencral 
arrangement the three important factors involved in the 
cams for jigs and fixtures are the lift, 
or rise, the angle of throw, or the movement of the cam, 
and the radius. Usually it is desirable that such cams 
shall not slip when tightened up; hence the cam should 
be designed with a friction angle, or angle of repose, of 
about 10 deg. Experience has shown this value to be 
good practice. Of the three factors mentioned the rise 
and throw being determined by the 


design of eccentric 


are always known, 
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JIG AND FIXTURE CAM DESIGN 


CHART FOR 


design of the jig. Therefore, it remains to find a radius 
such that the cam will possess an angle of repose of 10 
for a given rise and angle of throw. Let 

A = Rise of cam; 
B= Travel of cam; 
C = Circumference of 
R = Radius of cam; 
\ = Angle of throw of cam. 
Then in a 10-deg. triangle where 


deg. 
cam ; 


A is the opposite 


. ° ai 
side and B the hypotenuse, the sin 10 deg. = BR B =: 
; > 
A A , 
; , or ———, Now, 
sin 10 deg. 0.17365 
Hh) /360 A 
CU B, or C = | 
(y ) (4 0.17365 
Also, C= 2Qrh 
Therefore, 
S56 
oo 360 A 
A 0.17365 
Reducing, 
, 829.9483A4 ., 329.94834 XR 
-s A ties yY  ° * ™ 329.9483 


The accompanying curve is based on the foregoing and 
will be found very handy in the design of jig and fixture 
cams. To use this curve, find the intersection of the rise 
and angle-of-throw ordinates; the first diagonal above 
this point will give a safe value for a radius. 
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States Munitions 


The Springfield Model 1903 Service Rifle 
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mandrel, which is a good push fit through the hole, is 
used in nearly all operations on the receiver. This man 
drel locates the forging with relation to the bore, and the 
milled surfaces referred to are forced against stops by a 
clamping device. As will be seen in the various opera 
tions, much of the 


Operations on the Receiver--I 





SYNOPSIS—The receiver is an example of an 
extensive series of machine operations on one prece 
which would be hard to equal, weight for weight, 
mechanical part manufactured in 


milling is done in pairs. 


in any other 





} nll It will also be noticed that many formed cutters are 
quantity. It presents many interesting milling used in this connection, some of them being built up 
and profiling operations which are handled in jigs of a large number of separate milling cutters. Inter- 


and fixtures that represent exceptionally good prac- locking cutters have been found much more satisfactory 





tice. than large, solid formed cutters, both on account of the 
replacement costs being lower and because they are more 

The receiver, which is probably the most complicated easily ground. In this connection it is interesting to 
component of the rifle, judged from the number of opera- observe that the best results are being secured by grind 


tions performed on it, is a drop forging weighing 4.75 ing on the top of the cutting teeth instead of on their 
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FIG. 245-A. VIEWS OF RECEIVER IN VARIOUS POSITIONS AND STAGES 
Ib. It is machined until only 0.98 lb. remains. It is faces, as is usual with formed cutters. Special appli- 


1%4x1% 


Class C steel, 


Some idea of this transformation can be had from Fig. 


rectangular, in multiples of 15 in. 


245. The first operation is to bore the bolt or well hole, 
and this forms the working point for future operations. 
After the bottom and left side are milled, they are 
used as working points in connection with the bore. A 


also 


*Copyright, 1916, Hill Publishing Co. 


ances for grinding, among them a sort of pendulum sup- 
port for the cutter, make this less difficult than might 
be supposed. One of these devices is shown in Fig. 248, 
while Fig. 247 shows another special grinder for straight- 
faced cutters that are grooved on centers. 

In order to give some idea of the great 
three 


many opera- 


tions necessary on the receiver views are given in 
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THE RECEIVER PRESENTS AN INTERESTING AND EXTENSTVE SERIES OF MACHINE OPERATIONS 








the forgin Fig. 247—Cutter grinder. Fiz. 248—Formed 


Fig. 245—Views fror Fig. 246—Trimming orgi 247 
1 drilling machine Fig. 250—Milling bottom of receiver 
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cutter grinder Fig. 249-—-Counterboring ir 
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Fig. 252. While it is impossible to show all the various 
euts in this way, some idea of the problems involved in 
designing the holding fixtures and cutters for this work 
will be evident. The various parts of the receiver are 
referred to by consecutive numbers, the operation num- 


given in each case to make the references clear. 


bers being g 
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After completion the receiver is casehardened and when 
it is found necessary, owing to scale having formed, is sand 
blasted, afterwards being browned. There are four measur- 
ing points used in making the receiver: First comes the 
bore after operation 3, then the front end after opera- 
tion 734. Following operation 11 the mght side is used 
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FIG. 252. 


LIST OF IMPORTANT OPERATIONS ON RECEIVER 


1. Top of tang, operations 1, 10. Cartridge-clip slot, oper- 20. Cutoff lug, back, operation 30. Magazine opening, opera 
25, 45, 45% ations 34, 38 and 39 5 tions 71, 60, 61, 62, 63, 64 

2. Portion of well, or bolt 11. Thumb cut off, operation 21. Profiling over cutoff, front, 31. Bolt-stop pin hole, opera 
hole, not cut away, oper- 37 operation 15 tions 77 and 81 
ations 2, 3, 6 12. Top of left wall, opera- 2? Profiling over cutoff, rear, 32. Sear slot, operation 48 

3. Cocking - piece groove, tions 25 and 36 operation 15 33. Sear-nose hole, operations 
operations 49 and 51 13. Right side, operations 29 23. Ejector-pin hole, opera- 23 and 59 

4. Cutoff-spindle hole, oper- and 35 tions FF and 23 34. Profiling on side of tang 
ation 26 14. Front shoulder, operations 24. Groove for cutoff-spring right, operation 21 

5. Left locking-lug slot, oper- 29 and 35 spindle, operation 47 Profiling on side of tang 
ation 32 15. Upper ramp, operation 67 25. Sear-pin hole, operation 24 left, operation 22 

6. Right locking -lug_ slot, 16. Lower ramp, operation 66 26. Ejector slot, operation 54 36. Safety-lug slot, operation 
operation 33 17. Gas-escape hole, operation 27. Clearance for cutoff-spring 52 

7. Handle seat, operations 30 24 spindle, operation 47 37. Thread to fit barrel, oper 
and 35 18. Tenon, operations 7 and 28. Front guard-screw hole, ition 18 

8. Right side, operations 9 7% operation 23 38. Recoil lug, operations 5, 
and 11 19. Cutoff lug, front, operation 29. Rear guard-screw hole, 10, 71 

9. Safety-lug slot, operations 14 operation 23 


31 and 50 
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A-1 
A-2 


“I-10 
te 


- 


” 
39 


40 


AMERICAN 


ON THE SPRINGFIELD RIFLE RECEIVER 
Blocking from twin billets 

Blocking from twin billets 

Drop-forging and hot trimming 

Pickling 
Drop-forging to 
Pickling 

Milling front and rear ends and top of tang 
Drilling well 
Reaming well 
Counterboring well in 
Reaming well to finish 
Hollow milling front end 

Clamp milling tenon, front end 

Face milling front end 

Milling right side, rough 

Milling bottom, roughing 

Milling bottom to finish 

Milling right side to finish 

Removing burrs left by operation 11 
Milling left side to finish 

Removing burrs left by operation 13 
Milling left side, front end 

Milling left side over cutoff-spindle hole 
Removing burrs left by operation 
Marking for barrel 
Hand milling for end of 
Thread milling 

Milling top to finish 
Milling under side of tang 

Profiling under side of tang, right 
Removing burrs left by operation 21 
Profiling under side of tang, left 
Removing burrs left by operation 22 


finish and annealing 


drill press 


thread 


Hand milling to remove stock for operation 23 
Drilling guard-screw, ejector-pin and sear-nose 
holes and two holes rear of magazine 

Drilling sear-joint pin hole, clearance and gas- 
escape hole 


Removing burrs left by operations 23 and 24 
Milling top of tang and overwell to remove stock 
Removing burrs left by operation 25, hand milling, 
reaming and filing 


Drilling and reaming cutoff hole and bottoming 
hole 

Milling for cutoff 

Drilling for cutoff, reaming and counterboring 
sear-joint pin hole 

Milling to remove stock, right side 

Milling handle seat, roughing 

Milling rear of safety-lug slot 

Removing burrs left by operations 29 and 30 
(reamer) 

Shaving left locking-lug slot 


Shaving right locking-lug slot 

Milling clip slot, roughing 

Milling tang 

Hand milling to match top of tang 
Profiling top of right wall, tront and rear 
and handle seat to finish 

Removing burrs left by operation 35 (reamer) 
Profiling top of left wall 

Profiling thumb cut over left wall 

Shaving clip slot 

Milling corners of clip slot 

Drilling hole at front end of ejector slot 
Profiling for cutoff thumb piece 

Hand milling top and bottom of cutoff cavity 
ation 42 combined with this) 

Hand milling to remove burrs in cutoff thumb-piece 
cavity 

Milling front and rear of cutoff cavity 
Hand milling to remove stock rear of 
slot; rounding corner over clip slot 
Drilling two holes for cutoff-spring spindle 
Profiling groove for cutoff-spring spindle 
Milling sear slot 

Milling cocking-piece groove 

Profiling rear of safety-lug slot 

Profiling cocking-piece groove 

Shaving safety-lug slot 
Shaving front locking-lug 
Shaving ejector slot 
Profiling bullet clearance 
Milling end of tang 

Hand milling safety-lug cam 

Hand milling extractor cam 

Removing burrs left by operations 48, 49 
Shaving sear-nose slot 

Milling rear end of magazine to length and rear of 
recoil lug 

Profiling front end of recoil lug 
Milling through magazine rear end 
Milling through magazine front enc 
Milling through magazine from rear 
Removing burrs left by operation 71 
Profiling mouth of magazine 
Profiling magazine to finish 
Removing burrs left by operation 64 
Profiling bevel front-end wall of magazine; 
ing rear corners of magazine 

Profiling lower ramp 

Removing burrs left by operation 6414-65 
Counterboring for ejector pin and rear guard screw; 
milling for front end of guard 

Profiling upper ramp 
Shaving rear end of 
Removing burrs left by operation 70 (reamer) 
Milling right side of rear locking-lug seat to finish 
Milling right side of front locking lug to finish 
Profiling bolt-stop cavity, first and second cut 
Drilling and counterboring for bolt-stop pin 
Removing burrs left by operations 73, 74, 77 
Hand milling cutoff-spring spindle notch 
Seating front end and reaming sear-pin hole 
Drilling three holes for telescope-sight bracket 
Shaving for extractor cam on bolt; shaving 
front end 

Removing burrs 


shoulders 


(oper- 


safety-lug 


slot 


and 56 


to front 


(reamer) 
profil- 


magazine 


cam, 
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83 Polishing circle, front end, for stamping 
84 Reaming and countersinking cutoff spindle, joint 
pin, ejector-pin and gas holes 


85 Stamping “U.S., Springfield Armory, Model 1903” 
93 Tapping guard-screw holes 

86 Rotary filing cutoff-spring spindle groove 

87 Rotary filing under side tang under thumb cut and 


matching and cornering rear end of front circle 

96 Filing top of right wall, matching upper side of 
tang for polishing and cornering lug right side of 
front end 


88 Stamping serial number 

89 Polishing all outer surfaces visible in assembled 
arm 

90 Filing, general cornering 

91 Casehardening 

91-A Sand blasting 

94% Polishing well 

92 Assembling with bolt stop 


Special Drill three holes for telescope-sight bracket 





Special Tapping three holes for telescope-sight bracket 
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FROM TWIN BILLETS 


Operators—One 
Description of Operation—Blocking 
held in drop by taper key. Appa- 
Used—Billings & Spencer 1,200-lb. drop 
Production—70 per hr. 


BLOCKING 


253-A. 


OPERATION A-1. 


Transformation—Fig. 
forger and one helper 
from twin billets; dies 
ratus and Equipment 
hammer. Gages—None. 


Number of 


OPERATION A-2. BLOCKING FROM TWIN BILLETS 





Transformation—Fig. 253-B. Number of Operators—One 
forger and one helper. Description of Operation—Biocking 
from twin billets; dies held in drop by taper key; breaks 
down billet in center ready for rough forging, operation A-1. 


Used—Billings & Spencer 1,200-Ib. 


Equipment 
Production—100 per hr. 


Apparatus and 
Gages—None. 


drop hammer 


DROP FORGING AND HOT TRIMMING 


Transformation—Fig. 254. Number of Operators—One man 
and one helper. Description of Operation—Drop dies held by 
taper key; trimming dies held in shoe by setscrews; work held 
by tongs. Apparatus and Equipment Used—Drop hammer, Bill- 
ings & Spencer, 1,200 Ib.; trimming press, T. F. Taft, Worcester, 
Mass., 10-in, stroke. Gages—None. Production—45 per hr. 


OPERATION B 


OPERATION B-1. PICKLING 


Number of Operators—One. Description 
Pickling scale of receiver after drop forging. Apparatus and 
Equipment Used—Wooden tanks, wire baskets and chain 
hoists; pickle is 1 part sulphuric acid to 9 parts water. Pro- 
duction—800 per hr. Note—Time required, 15 to 20 min. 


of Operation— 
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in connection with the other two points, both in locating to the proper radius. After this, all measurements from 
and gaging. This right side remains flat and square the side are taken from the narrow flat surface that ex 
with the bottom until operation 74, when the flat por- tends along the entire right side beside the magazine 
tions surrounding the barrel of the receiver are milled opening. Bearing in mind that the front and rear end 
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FIG.264 “ 
OPERATION Cc DROP FORGING TO FINISH AND AN- Coolant Compound, 4-in tream Averawe Life of Tool Bee 
NEALING tween Grindings 1,000 pieces Gage Length, Fig. 260 l’ro- 
duction 30 per hr., one machine Note Receivers are handled 
Number of Operators—One Description of Operation in boxes of 20 each, a compartment being provided for each 
Hammering block to finish shape Apparatus and Equipment piece. 
Used—1,200-lb. Billings & Spencer drop hammer Production 
—47 per hr Note—A suboperation C-1 is to pickle again te OPERATION 2, DRILLING WELL HOLE OR BORE 
remove scale, less time being necessary than in operation : . 
B-1. ‘ , . : : Transformation—Fig. 261. Machine Used—lDratt & Whit- 
ney, Similar to gun-barrel drilling machins Number of Ma- 
——T , on — chines per Operator 14. Work-Holding Devices—Special fix- 
OPERATION D. TRIMMING ture, closed, Fig. 262, and open, Fig. 263. Tool-Holding De- 
Transformation—Same as Fig. 254. Machine Used—Perkins vices- ool or drill held 2 Cesreae. b setscrew. Cutting 
back-geared press. Number of Operators per Machine—Ons Tools Barrel drill, size 0.699 Fig. 264. N amber of Cuts—One, 
Punches and Punch Holders—Punch is a solid block with Cut Data— Receiver runs 1,590 r.p.! feed, m. per min. 
square shank, which fits clapper-box die, held in shoe by set Coolant—Triumph cutting oil, under pressure from small 
screws, Fig. 255 Average Life of Punches 20,000 pieces pump on lathe Production 25 min. per machine 
Lubricant—None. Gages—None. Production—350 per hr. 
OPERATION 3 REAMING WELL 
OPERATION 1 MILLING FRONT AND REAR ENDS AND Transformation—Same as Fig 61 Machine Used—Ames 
TOP OF TANG Manufacturing Co. reaming machine Number of Operators 
per Machine—One Work-holdins Devices—Work held on 
Transformation—Fig. 256. Machine Used—Pratt & Whit- block by screw clamp, Fig. 265 Tool-Holding Devices 
ney Lincoln type miller, No. 2. Number of Machines per Reamer held in collet by setscrew Cutting Tools—Reamer 
Operator—Two. Work-Holding Devices—Work held in vise ind facing tool, Fig. 266. Number of Cuts—One Cut Data— 
with grooved jaws, Fig. 257. Tool-Holding Devices—Special 70 r.p.m.; feed, 10 in. per min. Coolant-——-Triumph cutting oil, 
arbor. Cutting Tools—Three side-cutting mills, Figs. 258 4 -in ‘ream. Average Life of Tool Between Grindings—100 


and 259, 6 in., 7 in. 4 in Cut Data—60 r.p.m., %-ina. feed pieces Gages—Plug, Fig. 267 Production—30 per hr 
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OPERATION 4 COUNTERBORING WELL IN DRILL PRESS ing, Fie. 278. Toot-Holding Devices—Tool held in block, set- 
Transformation—Fig. 268. Machine Used—Ames Manufact- screw on side ard top. Cutting Tools—Special forming shav- 
uring Co. vertical machine. Number of Operators per Ma- ing cutter, Fig. 279. Number of Cuts—One. Cut Data—Speed, 
chine—One. Work-Holding Devices—Work held in stand fix- 70 r.p.m.; hand feed. Coolant—Cutting oil, %-in. stream. 
ture by straps, Fig. 269. Tool-Holding Devices—Taper shank Average Life of Tool Between Grindings—2,000 to 3,000 pieces. 
in spindle. Cutting Tools—l-in. counterbore with pilot, run- 
ning 1; in. deep, Fig. 270. Number of Cuts—One. Cut a 
~——120 r.p.m.; feed, % in.; weight feed. Coolant—Cutting oil, . 
\%-in. stream. Average Life of Tool Between Grindings—300 J Wy. ZZ] 
pieces. Gages—Plug. Fig. 271. Production—35 per hr. MLLL¢: VL L (//. Z 








OPERATION 6. REAMING WELL HOLE TO FINISH 


Transformation—Same as Fig. 261. Machine Used—Ames 
Manufacturing Co. reaming machine. Number of Machines 
per Operator—Two. Work-Holding Devices—Same as Fig. 265. 
Tool-Holding Devices—Reamer held in chuck by setscrew. 
Cutting Tools—1 “scrape” reamer, size 0.699 in., Fig. 272. 
Cut Data—70 r.p.m.; feed, 10 in. Coolant—Cutting oil, %4- 
in. stream Average Life of Tool Between Grindings—1,000 
pieces. Gages—Plug, Fig. 273. Production—40 per hr. for 
two machines. 











OPERATION 7. HOLLOW MILLING FRONT END 


Transformation—Fig. 274. Machine Used—Upright drill- 
ing machine made in arsenal; 18 in. Number of Operators per 
Machine—One. Work-Holding Devices—Work held in stand 
fixture, same as Figs. 249 and 269. Tool-Holding Devices— 
Hollow mill. taper shank. Cutting Tools—Hollow mill, 1'} 
with pilot, Fig. 275; oil feeds into cup A at top of mill and 
runs down to cutting edge. Number of Cuts—One. Cut Data 

Speed, 75 r.p.m.; hand feed. Coolant—Cutting oil, %-in. 
stream. Average Life of Tool Between Grindings—l1 000 
pieces. Gage:s—Depth, Fig. 276. Production—30 per hr. 








OPERATICN 7%. CLAMP MILLING TENON, FRONT END 


O77 


Transformation—Fig. 277. Machine Used—Machine made 
in shops. Number of Operators per Machine—One. Work- 
Holding Devices—Work held on mandrel, using tang for turn- 
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Gages—Snap, size 1.305, Fig 280 Production 30) per hr. OPERATION 3 
Note—The hole forms the working point until after opera- . 
tion 9, cheu become a hoiding poi vorking points be 
ing transferied to sides and bottom FIG 280A 
OPERATION 7% FACE MILLING FRONT END 
Machine Used—Machine built in shops. Number of Oper- = — } rioht side re in fi , 
ators per Machine—One. Work-Holding Devices—Work held # the receiver on Un ; main flat until opera 
in hands, Fig. 280-A. Tool-Holding Devices—Taper shank for f akes clear many of the gaging operations which 
driving face mill. Cutting Tools—Cutter, taper shank; end tion «4 make a ae a 
mill with pilot, 1% in. in diameter: Number of Cuts—One. might otherwise be more or less confusing 
Cut Data—Speed, 100 r.p.m. Coolant—Cutting oil put on with © ; 
brush. Average Life of Tool Between Grindings—15,000 to In following the desc ription of the operations on the 
20,000 pieces. Gages—None Production—175 per hr Note ; ] 
This simply burrs end after No. 7% cut receiver, the reader will be aided by referring back to 
OPERATION 9 MILLING RIGHT SIDE, ROUGH Fig. 252, which shows the principal cuts by number. 
Transformation—Fig. 281. Machine Used—Pratt & Whit- This illustration, in connection with the “transforma 
ney Lincoln type, Fig. 282. Number of Operators per Ma- : a Ro recall ; ; ie all = 
chine—One Work-Holding Devices—Work clamped to block tion diagram given for each chang Or shape In th 
using mandrel as a working point Tool-Holding Devices = | ] naka Pr hy: cy a one 
Cutters held on arbor Cutting Tools Milling cutters, Fig Nece, hould Nae clear what - ne d he. 
283. Cut Data—Speed, 50 r.p.m.; %-in. feed. Coolant—Com There is another special operation on rifles for target 
pound Average Life of Tool Between Grindings—2,000 pieces 5 : ! ; f 
Gages—Stand, Fig. 284: A,*height: B, width of right side; C, practice tapping the holes for the telescope sight brack- 
manérel that holds receiver in D to gage side and bottom Saag - aon a ; 
Production—20 per hr Note—In this and many work-hold- et, alter the drilling of oneration 8214. This, as in the 
ing fixtures that follow, the mandrel in the receiver is located > Co , ra se | 
on adjustable stops A, the work clamped by jaws B. Fig. 282 case ol 82%, is done for iarpshooters rifles only. 
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OPERATION 8. MILLING RECEIVER BOTTOM, ROUGHING 288; A, profile ont nefant ot tang fom besten: B, height of 
Transformation—Fig. 285. Machine Used—Pratt & Whit- bottom; C, top of we to bottom of tang; D, same as in pre- 
ney Lincoln type, belt drive. Number of Machines per Oper- vious operation. Production—20 per hr. per machine. 
stor—Two. _ Work-Holding Devices—Work held in | formed OPERATION 10, MILLING BOTTOM TO FINISH 

_ “ ee : : Transformation—See Fig. 285. Machine Used—Pratt & 
Whitney Lincoln type belt-drive miller. Number of Operators 
per Machine—One. Work-Holding Devices—In vise with 
formed vise jaws (see Fig. 286). Tool-Holding Devices— 
Standard screw arbor. Cutting Tools—Gang of form cutters, 
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OPERATION 8 















arbor. Cutting Tools—Gang-mill form cutters, Fig. 287. Fig. 289. Number of Cuts—One. Cut Data—50 r.p.m.; %-in. 
Number of Cuts—One. Cut Data—Speed, 50 r.p.m.; feed, %% in. feed per minute. Coolant—Cutting oil, drop at a time. Aver- 






ver min. Coolant—Compound, three \4-in. streams. Average age Life of Tool Between Grindings—2,000 pieces. Gages— 
ife of Tool Between Grindings—2,000 pieces. Gages—Fig. Form, Fig. 290. Production—20 pieces per hr. 
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OPERATION [0 
The Specialist esses of other days. We used to cut gears on the miller, 
getting our spacing by means of the dividing head, 


By F. B. Jacons 

The all-round machinist who learned the trade some 
25 or more years ago is inclined to look with contempt 
upon the operator of a machine as a sort of unfinished 
mechanic whose knowledge of the craft does not amount 
to much. There are two sides to the question, however, 
and from my personal observation in many hundred up- 
todate shops I am inclined to believe that there are many 
logical factors in man 
specialist. 

The modern manufacturing plant—the automobile fac- 
tory, for example—is conducted on far efficient 
lines than the average machine shop of my younger days, 
and this efliciency is due mainly to the fact that we are 


favor of the who becomes a 


more 


teaching men to do one thing at a time and to do that 
one thing as economically as possible. 

It does not take much of an efficiency expert to see 
in manufacturing proc- 


where we wasted valuable time 


wherein it was always possible to spoil a gear by making 
a slight mistake in spacing. We now use 
gear-hobbing or machine. At one 
were content to make such parts as rings, collars, studs 
and: other comparatively small turned parts on the en- 


an automatic 


generating time we 


gine lathe. Now we prefer the manufacturing automatic 
that practically runs itself. Again, the modern cylin- 
drical grinder has replaced the lathe for finishing such 


parts as spindles, shafts, ete., while the high-powered 
surface grinder has superseded the shaper and miller for 
many plain finishing operations. 

Anyone who considers this vast array of 
chine tools will readily admit that it 


of time to employ all-round machinists to operate them, 


modern ma- 


would be a waste 


because all-round men are of more value on other kinds 
of work—repair and experimental work, for instance. 
Thus the operator has been the natural outcome. Again, 


operators are easier to train. It takes about eight years of 
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close application and study, to say nothing of extensive 
traveling in different localities, all-round 
machinist, whereas an operator for a specific machine can 


to make an 
be trained in a year, often in one shop. 
Another factor in favor of becoming an operator is that 
this class of help makes high wages, from $30 to $50 per 
week being a common occurrence in automobile factories. 
Perhaps there are all-round machinists who are equally 
paid, but as vet I have failed to meet any. Why these 
specialists are able to turn a few months’ or possibly 


two years’ training to so good an ac- , 


Na TT 
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count is a difficult question to answer. 
They have no union back of them; in- 
deed they make better money than the 





union machinist speculates on in his 
wildest dreams. Perhaps it is because 
they work under premium and bonus 
that the strict union 
man not sanction. While on the 


subject of high wages for specialists I 


svstems, factors 


will 


recall an incident that happened in a 
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¥ ° 
his 


rubber 


blanking die and C the knock-back into the strip. 
knock-back 
spring pad. 

The blank is then carried along to the forming punches 
D, which push it from the strip down to the forming 
dies #, and the operation is completed. In the tool 
these dies are a slip fit in the die shoe and are actuated 
in an upward direction by the knockout G, 

This knockout does not raise the dies over 7g in. It is 
hit on the up stroke by an arm (not shown) which is con- 


S sik SQV) 


is actuated by a simple form of 























large automobile factory in the Middle 


West about a year ago. Most of the 
ment was confronted with the problem 
of getting extra production and 
After careful considera- 


get 


ting it quick. 


‘ r c Cc 
help was on piecework, and the manage- ~*~ ), 




















tion among the various department — 
heads the men were called together and | 
instructed to make all they possibly | —= 
could, with the solemn promise that = 
their rates would not be eut. The firm (— 
got the extra production and for many 

months the operators made from $50 to — | 
$100 per week. | Very few of us | | Pest 
work hecause we like to: and if the at 
young man of today can become pro 

8 . : . . . . ‘ —- = > 
ficient in a short time at a ealline 


that nets comparatively high wages, it 












































certainly looks logical to become a 


specialist. Running a manufacturing 
automatic, a cylindrical 
high-powered engine lathe or a heavy- 
duty miller may not be the most noble 


calling in the world, but it certainly 


grinder, a 


is highly paid—in the automobile in- 
As the average man of 


than 


dustry at least. 
today is out for more 
glory, we cannot blame him for choosing work that pays 
well. Clean hands, a white collar and a “soft job” are 
all very well in their way; but in the 


talks, so perhaps the specialist is right 


money 


long run money 
after all. 
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A Double-Acting Punch and Dic 
By F. C. Mason 


The dies shown illustrate a principle in die making 
which can be used to advantage in many instances. The 
principle is first to perforate and blank in the usual man 
ner. The blank, instead of dropping through the blank- 
ing die, is then forced back into the stock that it was cut 
from, and the strip acts as a carrier for the next opera- 
tion, 

In the 
with the strippers off. 


illustration is shown a top view of the die 


A are the perforations, B is the 
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DOUBLE-ACTING PUNCH 


nected to the press ram, causing a good jar to be imparted. 
The press is worked inclined, and the finished pieces 
are readily discharged from the die by the upward jar. 
Where this type of die can be used in connection with a 
roll feed, the production is very rapid on small work 
such as shown, the press running as high as 240 r.p.m.. 
cutting two at a time. 
x 

A Method of Protecting Iron by Enameling is described in 
the “Foundry Journal,” as follows: The metal is first pickled 
in hydrochloric acid to free it from foundry scale, then washed 
thoroughly and dried. The first coating applied is composed 
of 34 parts silica. 2 parts soda, and 15 parts borax, mixed in 
The metal thus coated is exposed for 10 to 15 min. 
dull-red-hot retort. A second coating is then applied, 
of 34 parts feldspar, 19 silica, 24° borax. 16 oxide 


water. 
in a 
consisting 


of tin, 4 fluorspar, 9 soda and 3 saltpeter. This mixture is 
first melted in a crucible, then ground to a fine paste in a 
little water and applied with a brush. The coated piece is 


then again subjected to white heat in a muffle 
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Preventing Shrinkage Cracks 


We had been bothered by the pin on the casting shrink- 
ing off or showing a shrink crack, which made the casting 
useless. We tried out several ways of gating the pat- 
terns to overcome the shrink, but without success. 

I devised the scheme of making the core with a 14-in. 
iron ball on the top of the core, which acted as a chill 
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PREVENTING SHRINKAGE CRACKS 
and prevented the pin from shrinking. This is accom- 
plished without any additional expense in making the 
core. A small round depression was made in the bot- 
tom of the core box, which was concave; the ball readily 
dropped into place, and the core was made in the reg- 
ular way. A. E. Houapay. 
Naugatuck, Conn. 

ns 


Does a Piston Stop at Reversal? 


Here is an interesting question about which a con- 
troversy has arisen in connection with recent litigation. 
Put into its simplest form the question is, Does the piston 
of a steam engine stop when its direction is reversed ? 
This is assuming that there is no lost motion in the 
parts. 

Strange as it may seem, engineers, attorneys and ex- 
aminers in the Patent Office disagree on the question. 
I maintain that it does not stop, but that the motion 
is continuous, and I would be interested if some reader 
of the American Machinist can prove that I am wrong. 

In other 

Then, how 


To stop means to produce a state of rest. 
words, then, if the piston stops it must rest. 


Letters from Practical Men 
| OO oooOoOo7_T 








long does it rest? The curve of a piston’s motion, pro- 
vided the connecting-rod were of infinite length, would 
be true harmonic. According to one authority, “A har- 
monic motion may be defined as the motion executed 
by the foot of a perpendicular let fall on the diameter 
of a circle from a point moving with uniform velocity 
alon’ the circumference.” 

It is unnecessary to reproduce here a harmonic curve, 
because it is one with all familiar, We 
know that no portion of this curve contains any part of 
a straight line. Now if there were a rest at each end 
of the stroke, there would be two flat portions at each 
extreme of the travel, parallel with the base line. One 
flatly contradicts the other. 

One man argued that there was a point where there 
would be What this argument 
when we know that a point has no magnitude? 

Finally, if the piston stopped even for an infinitesimal- 
ly small fraction of a second, would not the flywheel to 


which we are 


no motion. becomes of 


which it is connected stop also ? 

To controvert the theory that the flywheel stops, we 
find in the definition quoted that the point executing the 
harmonic motion must move with uniform velocity. How 
can the flywheel stop twice in one revolution and yet 
have any point in its circumference move with uniform 
The motion of the piston is just as continuous 


Vv locity ? 
Wituram C. GuLass. 


as that of the flywheel. 
Woonsocket, R. I. 


Acute-Angle Attachment for 
Protractor Head 
The protractor head that comes with machinists’ com- 


bination squares is accurate enough for a great deal of 
the angular work about the shop, but its usefulness is 











THE PROTRACTOR ATTACHMENT 

impaired by the fact that it is impossible to test angles 
of less than 20 deg. with it. To overcome this difficulty 
I have made an acute-angle attachment, as shown here- 


with. For this purpose I used the regular 6-in. thin steel 
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square. This square has graduations on both sides, is 
of the same width and thickness as the regular 12-in. 
was matter to mill the 
which fit the clamp screw on 


scale and is soft, so it an easy 


two shown at A, 
the protractor head. 

In addition to that will 
themselves to the reader, I find that 
handy gage for testing tapers when turning or grinding. 
H. M. Darwina. 


Frooves 


other uses readily suggest 


this rig makes a 


Greenfield, Mass. 
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Special Furnace for Melting 
Babbitt Metal 
The drawing shows a babbitting furnace which is used 
to heat and remove the babbitt lining on journal brasses 
worn to the point where they have to be rebabbitted. 


ie 
5-03 














Lengel — 
d Z 

a ' 7 

' ‘ 
= = +3 
eS ee 
— L - 
Lend , é 
a. 





$<] 
| 
R 
- Y 
, I 
A 
| 
we 
~ 
| 
es Lt { ' 
B 











<--—~--2%' 


Floor Line _ 


BABBITTING FURNACE 

A No. 6 Best oil burner is used for heating this fur- 
nace, and the bearings to be cleaned are placed in the 
furnace through the door in the front, which lifts up. 
Only a very short time is required to remove all the 
habbitt after the heat is turned on. As the babbitt melts 
it runs out at the pipe C, where it is collected in a re- 
ceptacle on the floor beneath the furnace. 

The hot gases from the furnace find their way out 
through the pipe A, 
under the supporting table B to an outlet pipe LF. 
vases heat the table and keep the bearings placed on it at 


along the galvanized chamber D, 
These 


a temperature high enough to allow the metal to flow 
freely when the bearings are rebabbitted. 


New Haven, Conn. G. E. Batpwiy, 
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Combination Follow Die 


The illustration is of a combination blanking, drawing, 
forming and piercing die used in a single-action press for 
punching muffler cups in automobile construction. 

When the blanking punch descends, it enters the blank- 
ing die. The blank is held firmly by the drawing ring 
against the bottom of the blanking punch and prevents 
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BLANKING, DRAWING, FORMING AND PIERCING DIE 


wrinkling. As the downward movement continues, the 
blank is drawn between the bore of the blanking punch 
and the drawing punch. As it reaches the end of the 
stroke, the rim is formed between the shoulder in the 
blanking punch and the tapered shoulder on the drawing 
punch. The holes are pierced by punches located in 
the punch block and the dies in the die block. A spring 
The knock-out is kept in line with the 
W. L. Jones. 


stripper is used, 
piercing punches by a Whitney key. 
Norfolk Downs, Mass. 
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Expanding Mandrel 
A quick-acting mandrel that proved to be very success- 
ful for time saving and good grip is here illustrated. 
In the center of the faceplate is fastened a conical casting 





facepMare 
DOUBLE-CONE 


EXPANDING MANDREL 


with a tight-fitting bolt and conical washer, as shown. 
The mandrel proper consists of a sleeve A and is placed 
between the two cones, as illustrated. M. Carry. 


Chester Park, L. I. 
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Making the British Time Fuse 
Mark 80-44 


Several errors appear in Mr. Colvin’s description of 
the operation of the No. 80 fuse on page 367, and I am 
writing this article to correct the mistakes noticed. 

The composition powder is made to burn slowly, but 
if it burns too slowly its regularity is impaired. There- 
fore, when it is necessary for a fuse to burn for a long 
time, the length of the composition must be increased. 
Accordingly, two time rings are placed one above the other 
(rings B and C, Fig. 2, page 368). 

Connection between the two rings is established by 
means of a powder pellet P’. Similar pellets connect the 
end of ring B with the flash powders F’ and G’. When 
the fuse is being assembled, a cloth washer is shellacked 
to the face of the body A and another to the upper side 
of the ring B. A small hole in each washer leaves the 
powder pellets exposed. 

If the composition were ignited and the gas confined, 
it would detonate instead of burn. To prevent this, holes 
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P’Moves with 
lower D 








DIAGRAM OF POWDER-TRAIN COMBUSTION 


drilled into the composition channels in the two rings 
lead into escape holes in the sides of the rings, which 
are filled with waterproof composition and covered with 
the disks V, Fig. 1, page 367. These disks are blown 
out when the composition is ignited, allowing the gases 
to escape. The shock of discharge bends up the wings 
of the stirrup spring J and forces the time pellet F down 
onto the steel needle P, the sharp point of which pierces 
the detonating pellet K and explodes it. The flash passes 
down the chamber A’ and ignites the mealed powder, 
which in turn lights the time composition in the ring C. 

An idea of how the time of burning is regulated can 
be formed from the illustration here shown, which repre- 
sents the two composition rings B’ and D’ and the powder 
pellet P’. When the lower ring )” is in the position ab, 


the flash from the detonating pellet K passes straight 
down through the pellet Pf and into the powder G’. If, 
however, the lower ring fs rotated to the position a’b’, 


MACHINIST 825 


Discussion of Previous Question 


mM Tn 


the composition will have to burn from a to a’ down the 
pellet P’ and back from b’ to b before the charge G’ can 
be ignited. 

Regarding the percussion arrangement on the shock 
of discharge, the tube # is forced down over the stirrup 
spring 8S. The lower detonating pellet A is then held 
back only by the resistance of the light spring O. If the 
time arrangement fails or if the projectile strikes any- 
thing while in flight, the shock or impact throws the 
pellet against the lower needle of P, thus sending a flash 
into the powder G’, which in turn ignites the explosive 
in the shell. A. R. WHITTLE. 

Quebec, Canada. 


The Immigrant as an Asset 


Favorable circumstances produced in me some clear, 
unprejudiced ideas, not only on the immigrant, but also 
on the attitude of the American toward him. 
Therefore | was able to enjoy your admirable editorial on 
page 303 to the fullest extent. It not only gives the immi- 
grant his due, but it also points out shortly and clearly 


average 


the ways to be followed to cover the shortcomings of the 
I wish to enlarge upon your remarks and 
Secondly, 1 am convinced that 


new arrival. 
recall attention to them. 
the greater part of vour readers are not able to appreciate 
in tull the ideals you expressed, because the immigrant 
and “the why ” he is here are misunderstood by the Ameri- 
can Masses, 

If the average American had a clearer insight into why 
people from the other side come here, he would not be 
sO overbearing : he certainly would not tease, look down 
upon and often shamelessly underpay the “greenhorn.” 


Ile would not insist harsher entrance rules; he 


would join the editor of the American Machinist and other 


upon 


broad-minded men in clamoring for more night schools 
to teach English and to give instruction in the history 
and ideals of this great country. The good will thus 
shown would be the finest example of beautiful American- 
ism, and it might cause the immigrant to be less sus- 
picious. It even might make him (I said him, not you) 
willing to assimilate. 

The last sentence may seem strange to you, but is if 
not stranger to hear that most immigrants look down upon 
the American co-worker? The childish way in which the 
latter treats the foreigner, who lacks mentally nothing 
but a second language, forces the immigrant to regard thi 
American as not altogether up to standard. The under- 
estimation of the immigrant is mainly caused by the dis- 
torted ideas Americans have concerning living conditions 
in various European countries. These conceptions are 
based on out-of-time tales and on ridiculous women-labor 
stories, which as a rule are “substantiated” by photo- 
graphs. Living conditions in several European countries 
are by far better than in America, and labor laws and 
sanitary conditions here are backward indeed, compared 
with those of most white men’s countries. This can be 
proved by figures and facts. 
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To understand the immigrant the American must get 
rid of the idea that it was hunger that drove him across. 
The actual, main reasons for immigration are wanderlust, 
compulsory military service and above all the existing 
That 
is why the immigrants are the best, the most courageous, 
the most advanced of the they come from. My 
statement is backed by the many admirable qualities of the 
American. He is the immigrant’s child. Above all, the 
immigrant couples are unselfish. They give up, know- 
ingly, all that is dear to them; they offer their whole 
future to give the children a chance, as they invariably 


class distinction, unbearable to any freeborn man. 


“<é | ’° 
Class 


yut it. 

| That is why I think that editorial on page 303 is great, 

and I hope that my writing will induce many to re-read 

it, to look at this (for America) great question in a new 

light, to help in whatever way possible. 
Brooklyn, N. Y. JAN SPAANDER. 


Errors in Grinding Due to No 
Fault of the Operator 


W. E. Wickstrom, on page 571, calls attention to a 
seldom considered fact in grinding that is worthy of 
amplification. He brings forward the truth that if the 
headstock and tailstock centers are out of alignment and 
the pieces are not of the same length or the center holes 
are not of a uniform depth, no successive piece will be a 
duplicate of the_piece ground on the initial setting. 

He cites an incident that came under his observation 
wherein trouble was caused in grinding small cylinders 
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DIAGRAM OF CENTER ALIGNMENT AND TEST CENTER 


that possessed unequal center holes. One of the center 
holes was as much as 14 in. deeper than the preceding 
holes, and it is this abnormal center hole that I wish to 
take as an example to illustrate most forcibly the fact 
that the exact alignment of centers on a grinder is a 
thing that should have serious consideration. 

Let us make a sketch to picture the truth of this. As 
shown, AB represents the true alignment of the centers, 
while CD shows the distance that the tailstock center is 
away from the true alignment. The line FF is the axis 
of the evlinder, and GC represents the constant line that 
the tailstock center would follow if it were moved, no 
matter how little. Let us presume that the center point 
C will be moved forward 14 in. on a new cylinder to H. 
Now suppose that the tailstock center is out of align- 
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ment in a horizontal plane, toward the wheel, a distance 
of 0.010 in. and that the distance from £ to D is 2 in.; 
then the angle CED would be 17 min. and, of course, 
the alternate interior angle HCI would likewise be 17 
min. If the angle HCI is 17 min. and the distance 
from C to H is 4 in., then the distance from H to I 
is 0.0012 in. This figure 0.0012 in. represents the dis- 
tance the cylinder would be moved toward the wheel by 
advancing the tailstock center 14 in. and, naturally, just 
double this amount would be removed from the diameter 
of the eylinder in grinding, or 0.0024 in. 

If the cylinder were shorter, the error would be mag- 
nified. For instance, suppose the distance ED to be 1 
in.; then the angle H7CT would be 34 min. and the dis- 
tance HI would be 0.0024 in. The amount removed from 
the diameter would therefore be 0.0048 in., which is con- 
siderable. 

On short work the centers should be in absolute align- 
ment, as even an error of 0.002 in. will give trouble. 
Care should be taken to prevent grit from accumulating 
under either the headstock or the footstock, and the 
hearing surface should be wiped clean frequently. The 
least irregularity on the upper bearing surfaces caused 
by a careless blow will throw the headstock or footstock 
out of alignment, and every grinder operator should have 
this knowledge impressed upon him. 

Below at A is shown a special center for determining 
whether or not the headstocks and footstocks are in align- 
ment. One of these test centers should be placed in 
the headstock spindle and the other in the tailstock. Then 
they should be carefully brought together until they just 
touch. It is possible to micrometer them where they 
come together, or to test them with an indicator fastened 
to the stationary wheel or wheel spindle. 

The part A should project from the center at least 4 
in., and the diameter on both test centers should he 
identical. RosBert J. SPENCE. 

Worcester, Mass. 

What Is a Gage, a Die, a Jig, 

a Tool, a Fixture? 


As suggested in the editorial on page 479 of the 
American Machinist, it may be interesting to try to 
define a gage, a die, a jig, a tool and a fixture. Almost 
anyone with any machine-shop experience could place 
in its proper class any of the above articles, but to give 
a “cut-and-dried” definition is a different proposition. 

Almost any measuring device can be correctly called 
a gage, but I should think that only those devices with 
a fixed dimension, intended to measure only one diam- 
eter, one length, one contour, ete., should be called a 
gage. Therefore I will suggest the following definition: 
A gage is a simplified measuring device intended for a 
single purpose. 

Under the heading of dies there are several different 
kinds, such as piercing, bending, blanking, etc., which 
are used on power presses. There are also threading dies. 
I would suggest that the definition of a die be under 
two separate heads, as follows: (a) A die is any tool 
used on a power press, whether it be for forming, pierc- 


ing or bending; (b) a die is a tool used for cutting 
threads. 


Jigs and fixtures, although they are widely used ma- 
chine-shop devices, have been the subject for much dis- 
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The following definitions explain my view of 
A jig is a mechanical device for holding 


cussion. 
the subject: 
duplicate parts in the proper position to be machined and 
has hard-steel bushings or guides for the tools; a fixture 
is a mechanical device for holding duplicate parts in the 
proper position to be machined, but it has no guides for 
the tools. 

There are drills, taps, lathe tools, 
cutters, ete., and all of these may be properly classed as 
tools; hence a definition which I think covers the whole 
field is as follows: A tool is that mechanical device 
which comes in actual contact with the work, whether 
to cut, form or bend. 

I am merely suggesting the above 
guments and would like to hear the views of some of the 
other readers on the same subject. W. E. SHARKEY. 

Middletown, Ohio. 

[It is unfortunate that “die” should be the term used 
for such directly opposite tools as noted at (a) and (b). 
Also, jigs are often made on which no bushings are used, 
either of steel or any other metal, the guiding medium 
being a hole machined in the jig body.—Editor. | 
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The Metric System 


My attention has been called to some articles and 
communications that the American 
Machinist during the all 
the “metric agitation.” 

The subject is a very interesting one. 
far expressed clearly indicate to me the limited view 
points of some of the writers, who from their personal 
experiences in their own especial fields argue from the 
particular to the whole. I take it that these writers are 
sincere in their beliefs, that they argue for the good 
of the whole in spite of the fact that the universal 
adoption or rejection of the metric system would partic- 
ularly benefit their individual cases. 

I have also noticed, and this is what has prompted 
my letter, an article by Joel Tessitore in the issue bearing 
date of Aug. 10, 1916. This article is indorsed by C. 
W. Spicer under date of Aug. 31, 1916. I quote from 
the first-mentioned article: “I have noticed with disgust 
the comments on the metric Surely 
I hardly expect anything else from English speaking 
people, who have a limited knowledge of or are in total 


reamers, milling 


definitions and ar- 


have appeared in 


last few months, bearing on 


The \ iews sO 


system 


ignorance regarding the metric system.” 

The fact that Mr. Tessitore is “disgusted” and there- 
fore probably impatient does not add to, but detracts 
from, his argument. The may be said for his 
contempt of English speaking people and the ignorance 
he attributes to them. This is surely not the line along 
which this question should be argued; rather it must 
be judged from a broad point of view eliminating the 


same 


partisan standpoint. 

While I speak English, I hasten to add, lest a charge 
of ignorance be laid against me, that I also speak a 
few other languages, and my acquaintance with both the 
metric and the English systems can be judged by the 
following experiences I have had with them: I was 
brought up and educated abroad as a mechanical engineer 
under the metric system. Its use was thoroughly drilled 
into me by my shop experience while working as a 


machinist. I then came to the United States, where 


during 11 years I had a good chance to study and was 
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then 
four years as chief engineer | 


compelled to use the English system. I returne: 
abroad, where for nearly 
was in charge of a well-known concern, not only guiding 
the designing and general work of a large engineering 
force, but also being responsible for and in direct control 
of the execution of all work in a shop employing 700 
to S00 Here, needless to say, the metric system 


only was in use, because the business done did not extend 


men, 
beyond the seas. My experience here brought me into 
close touch with all the continental countries, including 
Russia, but to the exclusion of the Scandinavian countries 
and England. I then returned to the United States and 
to the use of the English system. 
During the 30 years of very active work in the eng 

which covered an endless variet 


neering profession, 


of subjects from small automatic machinery, machine 
tools, spec ial machines both very small and very large 

for many purposes up to complete factory installations, 
[ twice acquainted myself with the metric system and 
twice with the English system. I crave indulgence fo 
the lengthy recital of my experiences, which is 


only given as a basis for my belief that I am fairly well 


above 


acquainted with both systems. 

Nobody who looks in an impartial way at the merits 
claimed for the call either perfect 
They both have merit, and the question is, Which has 
the But, again, shall this question b 
answered by the scientist or the professor—the man who 
uses either system, so to speak, only in the abstract it 
his and calculations—or shall. we hunt 
answer among the men who actually use the system and 
the 


commerce f 


two systems can 


greater merit? 


figures for oul 


produce millions of articles and things of ou 


I am for the basic standard of the inch. Well dc 1 
remember the difficulties I had in accustoming mysel! 
to the English system. Gradually and imperceptibly 


the handiness of this system took possession of me, and 
soon it seemed most natural. The reason why this should 
be so was forcibly impressed on me a few years later. 
On one of my trips abroad I sold to one of the largest 
machine-tool Berlin 
The following year I visited 


and best-known builders in an 
American universal grinder. 
this concern again, and imagine my surprise when the 
head of this firm invited me to the warehouse, where he 
showed me with every evidence of pride a row of 20 or 2] 
machines, true Chinese coptes of the Tha hine I had sold 
him the year before. Now these machines were built to 
the metric system, that being the only one in use at 
that shop. 

Again, about 18 months later, I had occasion to study 
one of these machines, which stood in a shop in 
Switzerland alongside of an original American machine 
of the same size, which I had sold on the previous trip 
In spite of all that has been said of “German efficiency,” 
and I suppose this was a good example of it, I can 
only that the American built really 
a “grinding” machine, with all that this implies, while 
the German built machine was hardly more than a 


sav machine Wis 


“roughing” machine. 

At the time that I examined 
was located in Europe, as stated above, in charge of a 
This shop had a reputation for accuracy, 


these two machines | 


fair-sized shop. 


and I was supposed to maintain and extend it. Oh, yes, 
the engineering department did its share in giving 
dimensions in tenths and hundredths of a millimeter, 
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and many were the drawings coming from the outside 
that were similarly expressed. The rub camé in the shop, 
where the execution of such instructions was attempted. 
I reorganized and extended the toolroom; I improved 
conditions for producing gages and tools; I put on over- 
alls and worked alongside of the best workmen I had 
picked from the shop for this toolroom work; I fought 
the tendency of the engineers to specify low limits. I 
did all that was in my power to bring this shop up to 
the American standard for interchangeable work. I did 
fairly well, but the handicap imposed by the metric sys- 
tem was ever present. 

At one time we built 200 silk-combing machines, 
each measuring over all about 18 in. wide, 24 in. long 
and 12 in. high, machines requiring the accuracy insisted 
on in the best grade of American sewing machines. With 
the best intention, while designing the machines, of so 
selecting the main dimensions as to avoid fractions, we 
soon landed into tenths and hundredths of millimeters. 
Then, with the addition of permissible limits, we arrived 
at decimal figures that were the despair of the men in 
the shop, due to the fact that the main dimensions were 
not as a rule divisible by two, four or eight. 

I think I am safe in saying that to divide the limit 
of accuracy by two nearly doubles the cost of the part. 
This again means that certain limits commercial 
(because they are easily attainable) while others are not. 
The result in the shop was that with the best intention 
the accuracy was indifferent and the interchangeability 


are 


of parts suffered. 

Another curious condition existing where small dimen- 
sions are used as units, such as the millimeter, is the fact 
that its taken as a matter of course, 
irrespective of how small they are. As an illustration 
may be mentioned the coinage of 0.01 france, which is 
equal to Ye. To the scientist 1 mm. is as definite a 
dimension as 0.01 mm. The machinist who is told to 
lay out a hole of 75 mm. sets his calipers to 374% mm. 
and introduces an error, while his fellow workman who 
lays out a hole of 3 in. sets his calipers at 114 in. and 
I was once asked to produce a_ piece 


subdivisions are 


avoids the error. 
about 18 in. long with a 75-mm. hole through its length, 
ground true with 2-mm. taper. I asked the French 
artillery officer with whom I was discussing this matter 
to what accuracy he would want the piece. He calmly 
informed me that he would test it with a ray of light. 
Needless to say, I declined the job; still, 0.01 mm. evi- 
dently seemed big to him, 

Such experiences and many others like it gradually 
made me realize thoroughly that the limits we work to 
in this country, be they one, two or more thousandths of 
one inch, are the practical, handy and logical dimensions 
of length for accurate and interchangeable work. The 
dimension 0.001 in. is a dimension to stick to and to 
swear by; 0.1 mm. is too large, 0.01 mm. is too small. 

The system of interchangeable parts is distinctly an 
American production. It has given us advantages that 
other countries are trying to imitate. This is admitted 
even by advocates of the metric system in this country 
and has been admitted to me by engineers and manu- 
facturers abroad. Nobody can deny that this work has 
been done upon the basis of the inch system. This is 
the important point I wish to bring home forcibly, backed 
up as it is by indisputable evidence of which my experience 
only forms a small part. 
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This system has been the key to our success, and we. 
are asked to throw it overboard. One of the main 
reasons seems to be that by simply moving a decimal 
point in a row of figures we automatically change the 
name of the dimension represented by that figure. 

This reminds me of another argument that was always 
considered unanswerable by the advocates of the metric 
system. Supposing, it was said, the standard yard kept 
at Greenwich is lost or destroyed, it cannot be recon- 
structed. Not so with the meter, because the meter is 
a definite subdivision of an existing unalterable dimen- 
sion and can therefore always be reconstructed. Reference 
is here made to the French law of Nov. 2, 1801, legalizing 
the meter and defining it as the ten millionth part of 
the quadrant of the meridian, or the distance of the 
equator to the pole measured as along the surface of 
still water. Since then base lines have been measured 
again, and calculations have shown serious errors in 
previous computations. So this argument is not heard 
any more. 

Its place has been taken by the argument of “foreign 
trade.” Now, I have sold American machines abroad, 
and the best asset I had was my ability to speak the 
language of the country. I never lost a sale for the reason 
that the machines I sold were built on the English 
system. The machines took care of themselves, as I found 
out later when for the shops I mentioned above I bought 
and installed a number of American tools. We experi- 
enced no trouble in obtaining from them the proper 
output; on the contrary they were shining examples as 
to the accuracy of the work they turned out. I have 
never heard an advocate of the metric system suggest 
that a foreign country should adopt the English language 
in exchange for our adopting the metric system. When 
this is done, the foreign-trade argument will have some 
value. 

Other reasons for maintaining the English system I 
will not dwell on. Most of them have been well presented 
by others, but one more observation I wish to permit 
myself. 

In the last few years I have come in contact with 
scientists and professors, among them chemists and so- 
called chemical engineers. These men generally use 
dimensions and measures in the abstract only in their 
calculations and in the investigations of the many problems 
presented to them. Many of them have no conception 
of the mechanical limitations encountered in the develop- 
ment of their ideas into commercial propositions, and 
they therefore often become strong advocates of the metric 
system, which for their work has some advantages. It 
is only natural for them to think that what appears 
desirable from their point of view should benefit the 
whole structure of commercial activity, of which they 
have a very limited knowledge. C. C. Stutz. 

Pittsburgh, Penn. 


Under False Pretemces 


An imposter using the name of “Morris” has been 
falsely representing himself in this country as a repre- 
sentative of Charles Churchill & Co., London, England. 
His chief purpose has been to raise money under many 
of the guises to which such imposters usually resort. He 
judges his prospective victims and varies his story ac- 
cordingly. 

Forewarned is forearmed. 
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Economic War and the Machine- 
Building Industries 


By Lupwie W. ScumiptT 








SYNOPSIS—Statistics of the relative machine- 
building resources of the allies, central powers and 
neutrals. Industrial supremacy is conceded to the 
allies. The strength of an economic alliance ts 
pointed out, and the belief expressed that after 
the return of peace the normal economic structure 
of Europe will be stronger than any alliance. 





The decision of the allied nations of Europe to form 
an economic alliance, reached’ during the so-called Paris 
Conference, is of wider importance to the machinery 
trade of the world than is at present realized. Any doubts 
as to the seriousness of this intention have been removed 
by Italy, one of the parties to the conference, which abro- 
gated her commercial agreement with Germany and fol- 
lowed this by a declaration of war. The possibility that 
a commercial war will follow the political war is therefore 
much increased. It is well known in this country that 
by far the largest part of the machines exported by Euro- 
pean countries has been bought by the immediate neigh- 
bors of the selling nation. In fact the intercourse be- 
tween the different markets has been so highly developed 
that several of the countries in question have relied 
almost entirely on the supply of such foreign machines the 
manufacture of which would have been unprofitable in 
their own country. This has been the case, for instance, 
with regard to certain machines used in the food industry 
in England. These machines are manufactured mostly 
in Germany, while English machines practically monopo- 
lize the German market. 

According to the present state of affairs, we see in 
Europe united on the one side England, France, Russia, 
Italy, Belgium, Portugal, Roumania, Serbia and Monte- 
negro. On the other Germany, Austria, Hungary, 
Turkey and Bulgaria. Also there are the neutrals—Nor- 
way, Sweden, Denmark, Holland, Spain, and as a doubt- 
ful quantity, Greece. 

The neutral nations in Europe exert only a minor 
influence on the machinery market. Their position, 
however, is materially strengthened by having the United 
States in their midst, a machinery-producing country of 
the first class. Honors therefore would be divided fairly 
evenly. 

With peace still far away, but with the possibility of 
decisive action in the economic field in the immediate 
future, it is not without interest to know what the 
machinery industry of Europe has at stake by venturing 
into an economic war; also to know what resources each 
of the countries has at its disposal, both for providing the 
machines used in its own industries and for building 
machines for the use of others. 


INDUSTRIAL RESOURCES OF THE ALLIES—ENGLAND 


The allies control larger and more powerful industrial 
resources than the Teutonic powers. Not only is the 


large industrial energy of England at their disposal, but 
when peace is restored France will regain her large iron 
districts in the northeast of the country. 


Belgium also 


owns part of the richest industrial district of Europe. 
These three countries are successful producers of machin- 
ery. Italy possibly is of less importance, having until 
recently imported a large part of the machinery used in 
her own industries. Russia is in the same position, and 
Roumania, Serbia and Portugal are entirely dependent 
upon foreign sources. 

The iron, steel and machinery producing industries of 
England before the war employed about 1,600,000 hands, 
mostly men. Since the war the percentage of female help 
has increased. Under normal conditions England needs 
approximately 600,000 hands to carry on the business of 
her heavy iron and steel industry, including the manu- 
facture of armaments, steel plate and so on. The ship- 
building industry needs about 250,000 men, while 430,000 
are employed in the general engineering trades, machine 
building, electrical machinery building, ete. The cycle 
and automobile industry employs about 60,000 men, while 
the tool-making and machine-tool industry gives employ- 
ment to approximately 30,000 men. Changes in the com- 
position of the various groups in consequence of the war 
are unavoidable. The shipbuilding industry most likely 
will come out of the war with a considerably larger force 
than it had before. It will continue to offer employment 
to a great number of workmen, owing to the necessary 
rebuilding of merchant shipping destroyed during the war. 

The motor power used by the English industry at the 
beginning of the war reached about 2.800.000 hp., of 
which nearly 2,000,000 hp. was taken up by the iron and 
steel industries. Approximately 400,000 hp. was used by 
the engineering and allied trades, while 200,000 hp. was 
taken up by the shipbuilding yards. These figures are 
based on the last census, allowing for the natural increase 
of the industries, as also are the following, referring to the 
value of production and the cost of raw material. The 
$900,000,000 spent by England for materials and 
partial manufactures in the year before the war will 
easily be doubled or trebled by present prices, The total 
value of the iron, steel and machine production of Eng- 
land has been estimated to be $2,100,000,000. Allowing 
$600,000,000 for wages, this would leave about the same 
amount for running expenses, amortization of capital 


raw 


and profit. 
RESOURCES OF FRANCE AND RussIA 

While in the case of England the recent census gives 
a fairly accurate basis for pre-war estimates of produc- 
tion, the value of raw materials and the number of work- 
men, figures for France reliable. France 
employed about 400,000 men, of which a large percentage 
The indus- 


are less 
were engaged in the minor metal industries. 
try in that part of the territory now occupied by German 
troops is a valuable asset to the French productive power, 
and $500,000,000 as the pre-war value of the production 
of France is probably a fair estimate. Under these cir- 
cumstances raw materials may have had a value of $200,- 
000,000. Russia is more or less an unknown quantity as 
regards her yearly production of machinery of all kinds 
and other material facts referring to the matter under 
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There is, however, one point with regard to 
Russia during the 


discussion. 
Russia which is worth remembering: 
last ten years has imported machinery of all sorts, ap- 
proximately to a value of $600,000,000 to $700,000,000 ; 
a customer well worth having and a market that will play 
a considerable part in the rearrangement of the machin- 
ery trade of Europe after the war. This import in itself 
shows the fast growth of the engineering industries of 
Russia. In the group of powers formed at the Paris con- 
ference Russia will be the buyer of machines. She will 
have to rely on her present allies for supplies or she may 
have to turn again to Germany. The neutral producers 


of machinery, however, may be able to secure orders from 


Russia. 


Resources OF Betatum, PortuGat, ITALY 
AND RoUMANIA 


Belgium, both in population and production, stands 
behind France. Belgium before the war had about 30,000 
establishments engaged in the iron and 
trades, employing 170,000 workmen. In the absence of 
more exact figures a total value of $250,000,000 put on 


engineering 


her vearly production is possibly a fair estimate. 
Portugal is of small importance, producing for the 
home industry only and depending for practically all her 
machines on foreign markets. Italy also plays an unim- 
portant part in the machine-producing resources of the 
Iler engineering and iron trades employed 120,- 
The country is seriously ham- 


allies. 
000 men before the war. 
pered by the lack of coal, which has to be imported from 
abroad. All Italy is able to produce under normal cir- 
cumstances is possibly about $150,000,000 worth of ma- 
chines, raw materials and other metal goods. 

Roumania, the leading Balkan nation on the side of 
the allies, is industrially well developed. Considering 
that the country is deriving most of its income from agri- 
culture and the sale of agricultural products, the progress 
made in recent years is astonishing. When the war broke 
out 3,500 men were employed in railway repairing plants 
and like enterprises, and about 1,500 were engaged in the 
production of war material. Roumania is one of the few 
nations in Europe that have included in their census 
figures the number of establishments, the value of the 
capital employed and the worth of the machine equip- 
ment. A close estimate made from these figures shows 
that in the 80 establishments that fall under the heading 
Engineering Trades, there were employed about 8,500 
workmen, while the capital value is $7,400,000 and that 
of the machine equipment $2,400,000. The pre-war pro- 
duction of Roumania can be covered by $20,000,000, which 
was somewhat increased in the year 1915, owing to the 
fact that Roumania had to many articles 
which she formerly bought abroad, 


manufacture 


The engineering industries of Serbia and Montenegro 
are confined only to repair shops for agricultural machin- 
ery and local industries, with the exception of the govern- 
Little 
value can be attached to it when reviewing the resources 
of the allied powers in their present struggle. 


mental plants for railway repair and arsenal work, 


Economic ALLIANCE First Proposep BY GERMANY 

Whatever may have been the early intentions and aspi- 
rations of the economic experts of the allied nations, 
it is only fair to say that the idea of an economic alliance 
like that proposed in Paris was first expressed in Ger- 
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many. While it seems that priority of invention can 
be claimed by the central powers, there is no doubt that 
the allied powers have perfected the idea and seem to be 
the first to put it into working order. As our trade with 
Germany and her allies at present is interrupted, any 
problems arising for us out of the German combination 
most likely will be deferred until peace is restored. 

The German iron, engineering and machinery industry 
is, in Europe at least, the strongest competitor of Eng- 
land. It is practically certain that this condition will 
continue after the war. Differences in the system of re- 
cording the census results make it practically impossible 
to say which of the two countries was stronger before the 
war. Workman for workman it seems that Germany has 
the larger productive power. But the fact that the 
greater population of Germany also necessitates a larger 
number of artisans, locksmiths, car builders, 
blacksmiths and that the productive 
power of the industry in Germany per head of population 
possibly has been less than that of England. 

This is also borne out by the fact that Germany em- 
ploys less motive power than England. Germany before 
the war had approximately 220,000 establishments en- 
gaged in the industries in question. Many of these were 
one- or two-men establishments. About 250,000 men were 
employed in 400 plants in the heavy iron industry. The 
engineering trades, machine building and electrical engi- 
neering gave work to approximately 790,000 men in 
19,000 establishments. The shipbuilding industry of 
Germany is naturally smaller than that of Eng!and, and 
in the 1,100 establishments of various sizes about 80,000 
men found employment. As in the case of England, in 
Germany also their number will have increased largely. 
The German automobile and cycle industry at the begin- 
ning of the war had approximately 2,000 establishments 
with 44,000 men. The value of the production was 
about $1,800,000,000, while were about $600,- 
000,000. 

According to statistics and estimates, Austria employs 
in her machine-building industry about 160,000 men. 
These estimates and figures, based on the corresponding 
statistics in Hungary, would account for a production 
worth about $150,000,000. Hungary has an iron and 
engineering trade that employed about 61,000 men before 
the war, with a wage roll of $11,000,000 and a value of 
$55,000,000 for production. Neither Turkey nor Bul- 
garia is a machinery producer of any importance. 


such as 


suggests 


others, 


wages 


INDUSTRIAL SUPREMACY OF ALLIES 


Until now statistical and economie science has not dis- 
covered a satisfactory formula for carrying out such com- 
parative economic measurements. A comparison of the 
figures given in the course of this article, however, does 
not leave much doubt that even when Germany and Eng- 
land measured against each other are fairly even, the total 
of the countries on the allied side gives these countries an 
industrial superiority. The future of Europe depends 
not alone on its industrial strength but also on its means 
of distribution. It is obvious that after the war great 
changes will take place in the industria) organization of 
all the countries concerned. A few of these changes have 
already been pointed out. Others will take place while 
the war lasts. England has added largely to her machine 
France has possibly built up a new industry 
(Continued on page 835) 


resources, 
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Which Should Be Done First? 


A reader of the American Machinist writes as follows: 
“T claim that it is better to drill, bore or ream first, 
and mill or plane afterward. It has been the custom in 
some shops to do milling and planing first, and then 
follow by the boring operation. There is more chance 
of running out in the latter method than if the holes 
are pilot and line reamed, as the tendency is to force 
production in these days of high-speed steel. Of course, 
some parts actually have to be milled or planed first 
to get a locating surface,.but how about machine parts 
where the order of the operations is optional? I should 
like very much to see discussion started on this subject 
in your journal.” 

This matter is of importance to tool designers 
users, and we are glad to pass the request along 
offer the opportunity to mix experiences. A hard and 
fast rule as to which should be done first—drill and 
bore, or mill and plane—cannot be set up. But it is 
possible that much machine-shop work can be classified, 
and for each class a statement formulated as to which 
in general is the better first operation. 

The practice of different shops varies widely. 
you will find the jigs and fixtures designed to locate 
the rough casting or forging and at once drill or bore 
the principal holes. These are then reamed and serve 
as the locating surfaces for the following operations of 
planing and milling. In other shops you will find that 
the fashion is to work from a flat surface; that is, the 
first operations are planing or milling, then from the 
faces so produced the pieces are located in other tools, 
the holes are machined and the following operations 


and 
and 


In some 


performed. 

But as in everything else, reason and not fashion should 
be followed. Accordingly, the American 
Machinist are invited to discuss this question with the 
hope of so classifying a bit of machine-shop practice 


readers of 


that some simple rule for guidance may be laid down 
as to which is better in certain cases—to machine circular 
or flat surfaces first. 


& 
Three Imstruction Cards 


The name “instruction card” brings to the minds of 
most of us a more or less complicated form upon which 
are recorded all the detailed operations and elementary 
times used in the production of some machine part or 
for performing some individual operation on that part. 
It gives information as to what to do, how to do and how 
long it should take to do. 

Is it not conceivable, however, that there may be other 
kinds of instruction cards than that prescribe 
methods and quantity? It is at once obvious that quan- 
tity is not always the measure of the effectiveness of work 
Sometimes the quality of a flowing product is of 


those 


done. 
greater importance in a series of manufacturing processes 


than the amount that is produced in a given length of 


time. Again, it is easily conceivable that the intelligent 
carrying out of a series of operations may have a greater 
effect upon the final result than the building up of a great 
output in an hour, day or week. 

In some industries this idea of setting up on instruc- 
tion cards other standards than output has already been 
put into effect. In some processes in sulphite mills the 
quality of the output is the measure of the effectiveness of 
the operation and the workman. The bonus or increase 
in wages paid for effective work is figured upon the uni- 
formity of the quality of the product turned out. This 
is a setting up of the standard of quality as opposed to 
that of quantity. 

Further, in some operations in paper mills the wage 
increase or bonus is determined by the accuracy and care 
with which certain successive operations are performed. 
The final result is dependent upon this. Thus the stand- 
ard set up is that of method rather than quantity. 

It will of course be recognized that in such operations 
the quantity turned out in a given period of time has 
some relation to the amount of equipment that is in use; 
that is, a certain amount of material can be put through 
certain machines and processes in a given length of time, 
provided these are properly carried out. Thus the quan- 
tity factor is not entirely disregarded; but the standard 
set up before the workman is in one case the quality of 
a product that may vary considerably if it is not carefully 
handled, and in the other the effectiveness of a certain 
series of operations whose proper carrying out is essential 
to the production of a suitable product. 

This practice, added to that which is so well known in 
machine shops, seems to give at least three kinds of in- 
The first specifies how much. The sec- 
The third specifies how. 


struction cards, 
ond specifies what quality. 

A striking example has recently reached our attention 
in regard to the second type. <A large job of investigating 
and collecting information was undertaken. It was real 
ized at the outset that this would extend over a period 
of many months and involve the labor of several men. It 
was impossible to specify in detail how or how much. It 
was, however, possible to outline in detail what. So the 
instructions that were prepared gave specific information 
as to what observations were to be made and just what 
information was to be gathered. Compared with previous 
records of similar work on a smaller scale, the output 
from this big job has been some six or eight times greater 
In reality an instruction card was 
and with 


qaone, 


than before. 
prepared telling what was to be 


a guide there has resulted the exper te d increase of output. 


ever 
this as 
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Speed of New Construction 
im Navy Yards 


The American Machinist has, from time to time, re- 
marked on the mismanagement of the Government navy 
yards. These remarks can be substantiated by comparing 


the performance of the navy yards with that of private 
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yards. Such comparison is impossible with respect to 
repair work, because the navy yards do almost all the 
navy repair work, so that there is no basis for comparison. 
In the navy yards a considerable quantity of manufac- 
turing work is done—small boats, cordage, furniture, 
chain, ete.—but a comparison of cost of such articles 
made in navy yards with similar articles made outside 
of navy yards is not possible, because of variations in 
quality and because of the peculiar methods followed 
in navy yards of locating expense charges. It is even 
impossible to compare costs of new construction, for this 
reason. 

But an excellent comparison can be found in speed 
of new construction. Compare, for example, the progress 
made on the “New Mexico,” “Idaho” and “Mississippi”— 
all three of which battleships were authorized at the same 
time, June 30, 1914. The “New Mexico,” building at 
the New York navy yard, is now (Oct. 1, 1916) but 
18.6 per cent. completed, whereas the “Idaho” is 64.8 
per cent. and the “Mississippi” 55.9 per cent. completed, 
building at private yards. 

Likewise, take the case of the torpedo-boat destroyers 
“Shaw,” “Sampson” and “Rowan”—all authorized at 
the same time, June 30, 1914. The “Shaw,” building 
at the Mare Island navy yard, is 72.5 per cent. completed, 
whereas the “Sampson” was delivered in June, 1916, and 
the “Rowan” in August, 1916, the latter ahead of her 
contract date of completion. The “Sampson” and 
“Rowan” were built by private contractors. 

The submarine “L-8,” building at the Portsmouth 
navy yard, is 90.8 per cent. complete, whereas the “L-9,” 
“L-10” and “L-11,” just like the “L-8” and authorized at 
the same time, but built by private contractors, have 
all been delivered. The “O-1” and “O-2” are building 
at the Portsmouth navy yard and Puget Sound navy 
yard respectively, and no appreciable progress has been 
upon whereas the other boats of this 
class, authorized at the same time, but building at 
private yards, the percentages of completion vary from 
18.6 to 34.9. 

Worse than any of these cases are those of the supply 
ship “Bridge” and the transport “Henderson,” building 
at the Boston navy yard and at the Philadelphia navy 
yard respectively. These ships were authorized in March, 
1913, and now, nearly four years later, are but 85 per 
cent. and 78.7 per cent. completed respectively. Both 
of these ships could have been completed in 24 months 
by private yards. The “Tennessee” and “California,” 
assigned for construction to the navy yard, New York, 
and the Mare Island navy yard, had not been laid down 
on Oct. 1, 1916, although authorized Mar. 3, 1915; the 
orders were not placed with the navy yards until 
December, 1915, nine months after authorization. 

The reasons for this condition are partly to be found 
in the navy yards and partly in the Navy Department. 
The navy yards themselves are not well managed. Their 
organization is faulty. With two or three exceptions, 
each yard is divided into two or more departments, which, 
to all intents and purposes, are separate and distinct, 
each with its own management, methods, etc. One of 
these departments is under a civil engineer, another 
under a naval constructor, another under a line officer. 
The department under the line officer has to do with 
the manufacture of machinery; that under the naval 
constructor has to do with the manufacture of ships’ 





made them, on 
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hulls. Regularly the hulls are built more rapidly than 
the machinery, as a perusal of the department’s report 
of progress of new construction will indicate. There 
is something lacking in the organization of the yard 
which, if provided, would bring about coérdination and 
the consequent expedition of work. 

Principally, however, the reasons are to be found in 
the Navy Department. At the time the orders for the 
construction of the “Bridge” and the “Henderson” were 
assigned to the navy yards at Boston and Philadelphia, 
there were no building slips on which to place them. 
How much more sensible it would have been to provide 
building slips and cranes for the construction of ships 
before placing orders there! 

In the cases of the “Tennessee” and “California” these 
ships were assigned to navy yards that could not begin 
their construction for a year; and this action was taken 
at a time when private yards wanted to build them. 

Bids have just been opened on four battleships, and 
the best delivery offered is 40 months. The navy-yard 
built ships will not be completed within that time, in 
all probability. Had the “Tennessee” and “California” 
been assigned to private yards for construction, they 
would have been ready at least a year sooner; and new 
construction from the present bill could have been 
assigned to navy yards if necessary. 


8 
The Thousandth of an Inch 


“Such experiences and many others like them gradu- 
ally made me realize thoroughly that the limits we work 
to in this country, be they one, two or more thousandths 
of an inch, are the practical, handy and logical dimensions 
of length for accurate and interchangeable work. The 
dimension 0.001 in. is a dimension to stick to and to swear 
by; 0.1 mm. is too large, 0.01 mm. is too small.” 
This is the positive testimony of C. C. Stutz, who, in the 
course of his article published elsewhere in this issue, 
relates his experiences with both the English and the 
metric systems, saying that he has twice acquainted him- 
self with each. The thousandth part of an English inch 
and its double or treble and half or quarter give almost 
ideal limits for use in machinery building. By compari- 
son, “0.1 mm. is too large, 0.01 mm. is too small.” 

The very existence of this practical measurement, 0.001 
in., Mr. Stutz believes has had a profound influence upon 
the success of American machinery building. Quoting 
again from his article: 

“The system of interchangeable parts is distinctly an 
American production. It has given us advantages that 
other countries are trying to imitate. This is admitted 
even by advocates of the metric system in this country and 
has been admitted to me by engineers and manufacturers 
abroad. Nobody can deny that this work had been done 
on the basis of the inch system. This is the important 
point I wish to bring home forcibly, backed up as it is 
by indisputable evidence of which my experience only 
forms a small part.” 

So the thousandth of an inch has played an important 
part in the achievement of American machinery building! 
Why should anyone suggest that it be thrown away? 
Simply to be able to multiply and divide by 10—to be 
able to move over the decimal point to the right or left 
as one figures on paper. What a paltry advantage for an 
irreparable loss! 
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Vertical Surface Grinder 


While the vertical surface grinder shown in the illustra- 
tions was designed especially for all classes of plain surface 
work, it is also adapted for circular grinding. The 
machine is the latest addition to the line made by the 
Reed-Prentice Co., Worcester, Mass. 

The head of the grinder is practically integral with the 
large telescopic column, which is supported by a large 

















SURFACE GRINDER 

Table working surface, 12x78 in.; top of table to under 
side of grinding wheel, maximum (new wheel), 15 in.; table 
traverse, 78 in.; rectangular magnetic chuck, working surface, 
12x60 in.; height, 4 in.; rotary chuck (plain), 16 in. in diam- 
eter, 7 in. high; rotary chuck (magnetic), 16 in. in diameter, 
10 in. high; cup wheel, 14 in. in diameter, 4 in. high, 1% in. 
thick; spindle speed, 1,050 r.p.m.; driving pulley, 16x6% _in.; 
belt width (driving from countershaft to machine), 6 in.; belt 
width (main line to tight and loose counter), 6 in.; floor space, 
5x16 ft.; weight, 8,700 Ib. 


FIG. 1. VERTICAL 


bearing in the main base of the machine and clamped into 
it while performing the work. When vertical adjustment 
of the head is required, the clamping device is released ; 
and by means of a handwheel, worm and rack, or through 
power feed provided, the column and head are raised or 
lowered to the desired position and again clamped into 
place. 

The lower sleeve or bearing for the spindle is lined with 
nickel babbitt and has the necessary adjustment for take- 
up. The bearing sleeve is tapered on the outside, and 
adjustment is obtained through locknuts at each end of 
ihe sleeve. The bearing is 3 in. in diameter by 8 in. long: 

The upper end of the spindle is supported in a radial 
ball bearing. The end thrust or backlash of the spindle is 
taken by the use of a heavy coil spring artd two ball thrust 
collars. 

The driving sprocket of the spindle is mounted in 
independent bearings, so that there is no side strain to 
the wheel spindle. 
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The wheel chuck has a composition soft-lined ring, the 
outside of which is tapered and concentrically closed on 
the outside periphery of the wheel. In addition to this, 
a vertical adjustment of the wheel in the chuck is provided 
so that the wheel may be used until it has been reduced to 
14 in. or less in thickness without any fear of crushing. 
This type of chuck has obviated the necessity of using a 
metallic band in the construction of the wheel. The load- 
ing of the chuck is simple and is easily accomplished by 
one man. 

The wheel support is of a heavy gooseneck type, the 
telescopic part of which is supported in bearings in the 
base. The telescopic column is securely clamped or bound 
to the base when the wheel is actually performing its work, 
thereby making the entire support for the wheel pract! 
cally integral with the base. <A slight adjustment, how- 
ever, is provided in the spindle, the sleeve of which tele- 




















FIG. 2. REAR VIEW OF VERTICAL SURFACE GRINDER 
scopes through the support for a very short adjustment, 
approximately 2 to 3 in. This adjustment will never 
permit any excessive overhang from the spindle support. 
The adjustment possible in the column and the vertical 
adjustment of the spindle, which latter adjustment is 
controlled either by hand or by power, enables a wide range 
of work to be taken care of, varying from thin disks to 
extremely thick or high pieces. 
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The table bed is braced and ribbed to insure permanent 
accuracy and alignment. The table is of rigid construc- 
tion, being heavily ribbed and braced to prevent warping, 
to resist torsional strains and maintain alignment. The 
hed and table guides are made true and straight by master 
the table being longer than the bed, the travel 


plates ; 
The ways and guides are 


tends to keep both parts true. 
automatically lubricated by reservoirs and rolls provided 
along the entire length of the table. 

There are six feeds for the table, ranging from 2 to 124% 
ft. per min., or from 0.021 to 0.142 in. per revolution of 
the spindle. These feeds are controlled by means of levers 
ut the front of the Any feed may be instantly 
vbtained while the machine is in motion. 

The spindle sleeve or bearing is vertically adjusted in 
the head, either by hand or by power. The vertical adjust- 
ment in this machine is directly above the wheel, and with 


base. 


the counterbalance provided the adjustment is sensitive. 
The power feed is controlled by a ratchet wheel, provision 
being made for automatically disengaging the feed at a 
predetermined point. Twenty-five different feeds may be 
obtained, ranging from 0.0002 to 0.005 in. 

An abundance of water is supplied to both the inside 
and the outside of the wheel at the same time. The inside 
supply is furnished through the spindle. Owing to cen- 
trifugal force and the use of a deflector, the wheel and the 
work are kept free from grit and dust. The outside 
supply is furnished through the ordinary flush system. 
Water guards control the splash of the water and assist in 
guiding the water to the large reservoirs or tank at the 
rear of the machine. 

The rectangular magnetic type of chuck is readily 
applied to the grinder work table. These chucks are of 
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waterproof construction and therefore are not subject to 
dangers of short-circuit. The rotary chuck, similar to the 
rectangular chuck, is made dustproof and waterproof to 
prevent short-circuits. The driving mechanism is located 
outside the water guards. These chucks may be tilted for 
such work as cutters, circular saws, etc., which require 
slightly concave surfaces. The rotary chucks can be 
furnished either of the magnetic or of the plain type. 


eos 
% 


Rifle-Barrel Drilling and 
Reaming Machines 


By reason of the fact that an enormous quantity of 
military rifles was contracted for in this country during 
the first half of the year 1915 and also by reason of the 
demand abroad for rifle-making machinery, the regular 
makers of such tools in this country were entirely unable 
to meet more than a fraction of the demand. 

This condition forced a considerable number of other 
people to design and build special machines for this pur- 
pose. A number of very novel and interesting designs 
have resulted from this pressure, some of them of high 
efficiency. The New England Westinghouse Co. was 
among those who had to produce machinery as best they 
could, from their own organization; among others they 
developed a new type of barrel-drilling machine. 

[t consists of 12 vertical-spindle drills, each driven by 
a single, independent, variable-speed motor. This 12- 
spindle machine, it is found, occupies exactly the same 
floor space as the old horizontal two-spindle drill. Each 
spindle is driven directly by an independent motor, which 
makes it possible to vary the speed of any spindle any- 
where from 1,600 to 2,400 r.p.m.; this speed can be con- 

stantly changed to suit the steel that 














happens to be under any one of the 
drills at the time. The motor is sup- 
plied with an automatic switch, which is 
set to throw out if the power consumed 
exceeds a predetermined point; that is, 
if the drill becomes dull or sticks, the 
current is instantly thrown off, stop- 
ping the motor and feed, thus avoiding 
the breaking and bending of drills, 
which in the ordinary form of machines 
is a serious cause of delay and loss. 
The machine is compact, so that one 
operator can attend to 12. spindles. 
; It is also found in practice that the 
vertical position enables the oil and 
| chips to relieve themselves more read- 
ily, thus adding to the possible rate of 
speed. Another machine developed by 
the Westinghouse company is a mate to 
the drilling machine already described 
—namely, a vertical reaming machine 
with 12 spindles. The reamers 
driven from above, and oil is fed to the 
reamer through its own hollow shank. 
The barrel is supported on a uni- 
versal joint, so that it floats freely, 





are 





enabling the reamer to follow truly and 
easily through the hole. The feed of 
this machine is by counterweights, thus 
automatically adjusting itself to the 








FIG. 1. RIFLE-BARREL 


DRILLING MACHINE 


work being done. If more material is 
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FIG. 2. RIFLE-BARREL REAMING MACHINE 


being reamed at one time than another, then the feed 
moves more slowly; if hard steel is encountered, this also 
slows up the feed without any attention whatever from th 
operator. From 90 to 100 rifle barrels per hour are reg- 
ularly being reamed on this machine by one operator. 

These machines are being put upon the market by 
Walter H. Foster Co., 50 Church St., New York Citv. 

Drawing-Die Calculator 

To permit precise calculation in securing the maximum 

reduction in drawing sheet steel with double-action and 


combination drawing dies, O. H. Jensen, 44 Horton 
Pl., Buffalo, N. Y., has perfected the calculator shown. 


parent re roa 


PRICE. $1.25 
OTTO H.JENSEN.M.E 


BUFFALO. N.Y. 





DRAWING-DIE CALCULATOR 


Ss 


This drawing-die calculator was designed to permit 


ready determination of the correct reduction, allowing in 
calculation for variations in stock thickness 
The caleulator indi 


the automatk 
and diameters of blanks and shells. 


cates the maximum draw obtainable with a percentage 
of breakage that is claimed to come within a limit that 
practically negligible. 
The caleulator is of the three-disk revolving type and 


has been founded upon exhaustive experiments originally 


re duce | two a s] ck rule 


basis. 


Economic Warand the Machinee- 
Building Industries 


’ a . 
(CContinued tron page AsV) 


another part of France than that which formerly 
formed the main strength of the French machine-building 
Italy is working hard to bring her industry to 
although she has been much hampered 


The enormous orders for machinery 


ndustrv. 
higher standard, 
her endeavors. 

‘ our country from Italy show that great changes 
Russia has created practically a new 


reachit 
have taken place, 
industry. 

When the war is over at least 
heen added to the machine producers in Europe 
and Italy. 
and more machine tools than before. 
tain that the countries of the allies, should they desire 
to do so, will be able to produce a large part of the ma 


two countries will have 
Russia 
In consequence, they will buy less machinery 


It is therefore cer- 


chines they need. Germany also may build as much as 


possible for her own market, especially under the prospect 
her. 

But whatever happens there must be in each of the two 
groups a surplus of With the increased 
peace cannot bring sufficient business to keep 


f finding part of her old European markets ¢ losed against 


produc tion. 


apacity 
the shops busy. Under these circumstances the position 
of the neutral machinery producer becomes increasingly 
difficult. The United States most likely will feel little 
of this, but the neutrals of Europe have less power to 
resist, and with Northern powers 


thev have even no chance for effective combination. 


the exception of the 


THE SITUATION IN SWEDEN AND SPAIN 


Sweden employs about 70,000 men in her machine 
huilding. engineering and iron and steel trades, and had 
Unde r 
the pressure put on the Swedish market since the out 
extending tl! 


ie 


a total output of $64,000,000 before the war. 
break of the war, and the necessity of 
national output, this production has been much increased. 
The Norwegian industry also that of 

These three nations have had lrequent inter 
ourse the w: and it is likely that they 
will form a special economic group, possibly to be joined 
by Holland. The industry is not 


is smaller, as is 


Denmark. 
r started, 


since 


latter’s engineering 


large, but it has a shipbuilding industry emploving 
uearly 30,000 men. 
Spain during the last few vears has built up an Im 


portant and active machinery building industry. Owing 


to the rapid 
well by the fact that it has become an important customer 


progress made by that country, expressed 
for the American machine-tool industry, it is practically 
impossible even to estimate the size of its industries, 

The present Switzerland is doubtful. 


The country had a well-developed machinery industry be 


position ol 
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fore the war, building not only for her own use but also 
Since the war Switzerland has appeared in 


for export. 


the American market several times as a large custome! 
for machine tools, and after the war may become an im- 
portant producer of certain special machines in the textile 
line and also of light explosion motors, the production of 
which has been greatly increased since the outbreak of 


the war. 


STrENGTH OF Economic ALLIANCES 


Economie alliances, when formed with the intention of 
mutual support, have so far proved to be of advantage to 
Such combinations tend to 


the participating countries. 


increase manufacturing activity and also allow of a better 
utilization of the mutual resources. The example of the 
German Zollverein, which was followed by the foundation 
of the present German empire, may be cited in this respect, 
so no immediate danger to the economic life of Europe 
would result from any economic alliance of several of 
We do not deplore the fact that 
European nations intend to combine for mutual economic 
support, but that this combination is contemplated on 
avowed object of hurting the other. 
such as proposed by the Paris con- 


the leading powers. 


both sides with the 
Economic alliances, 





Personals 











William R. King, formerly with the E. 8S. Jack- 
man Co., has joined the selling forces of William 
K. Stamets, Pittsburgh, Penn. 

L. S. Devos, formerly purchasing agent for R. 
Martens & Co., New York City, has joined the 
selling forces of the Selson Engineering Co., Ltd, 


New York City. 

L. L. Gisborne has become manager of the 
Toronto office of the General Supply Co. of 
Canada, succeeding G. B. Harlock, who has 
severed his connection with the firm. 

E. W. Petters, chairman of Petters, Ltd. oil 
engine manufacturers, of Yeovil, England, is at 


present in this country for the purpose of secur- 
ing a plant to take up the manufacture of his 
type of oil engine. 

A. C. Lindholm, who is known to the readers of 
the “American Machinist” through his many con- 
tributions on punch and die practice, has become 
assistant superintendent of the Liberty Fuse and 
Arms Co., Long Island City, N. Y. 

Donald Baker, assistant superintendent of the 
Liberty Fuse and Arms Co., Long Island City, 
and a frequent contributor to the “‘American Ma- 
chinist,”’ has resigned his position to become fore- 
man of the toolroom of the Williams Mfg. Co., 
Montreal, Canada. 

John V. N. Dorr, president of the Dorr Cyanide 
Machinery Co., New York City, has been awarded 
the John Scott Legacy Medal and Premium, by 
the City of Philadelphia, on recommendation of 
the Franklin Institute, for his inventions in 
hydrometallurgical apparatus. 

H. A. Runge, for a number of years connected 
with the export department of Manning, Maxwell 
& Moore, has been elected vice-president, in 
charge of machinery and heavy hardware, of the 
Internations Commercial Corporation, New York 
City. 





« Obituary 











Napoleon DuBrul, president, Miller, DuBrul & 
Peters Co., Cincinnati, died at his residence in 
that city on Oct. 26, aged 70 years. He was the 
inventor of a number of machines, chief among 
which was an automatic machine for making 
cigarettes. He is survived by his widow and four 
sons. The sons are all associated with the bus- 
iness 

William Cooper Cuntz, managing director of the 
Goldschmidt Thermit Co., New York City, died 
Nov. 2 at Auburndale, Mass... in his 45th year. 
He was born and educated in Hoboken and started 
his business career with the Pennsylvania Steel 
Co. of Stockton, Penn., and later went to Boston, 
Philadelphia, and London, England, for the com- 
pany. He became connected with the Goldschmidt 
Thermit Co. in 1910. 

Theodore Newell Ely, engineer and retired chief 
of motive power of the Pennsylvania Railroad 
Co., died at his home in Bryn Mawr, Penn., on 
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ference and also advocated in Germany and Austria- 
Hungary, can only be effective when they succeed in 
* making the neutral states subservient to their interests. 
If this cannot be done, any other powerful and independ- 
ent economic national unit can break up either of the 
combinations or both of them at will, provided it owns 
raw material or other resources, the supply of which is 
imperative to the combining countries. 


Neither of the 


groups of nations will be able to exist without American 


America. 


Oct. 28. Mr. Ely retired from active engineering 
1911. Mr. Ely was born in Watertown, 


work in 
N. Y., and was educated in the Rensselaer Poly- 
technic Institute, where he received the degree 
of C. E., in 1866. In addition, he received the 
honorary degree of M. A. from Yale University 
in 1897, and that of Sc.D. from Hamilton College 
in 1904. He spent his entire active life in the 
employ of the Pennsylvania R.R., whose engi- 
neering department he joined in 1868. During 
1893-1910 he was chief of motive power of the 
lines east and west of Pittsburgh and Erie, and 
at the time of his retirement was chief of the 
whole system. 

Arthur C. Eastwood, president, Electric Con- 
troller and Manufacturing Co., Cleveland, Ohio, 
died on Oct. 17. Mr. Eastwood received his early 
education in Louisville, Ky., and his technical 
training at the Rose Polytechnic Institute. As a 
young electrical engineer at the mills of the Ten- 
nessee Coal, Iron and Railroad Co. his work at- 
tracted the attention of S. W. Wellman, who in- 
duced him to take up work in Cleveland as elec- 
trical engineer of the Wellman-Seaver Engineer- 
ing Co. and chief engineer for the newly formed 
Electric Controller and Supply Co. As a result 
of Mr. Eastwood’s inventive ability, the growth 
of the latter company was so rapid that he was 
soon forced to give the business his entire atten- 
tion under the title of general manager and chief 
engineer. About 1905 Mr. Eastwood and his as- 
sociates reorganized the company, and the name 
was changed toe *h. Teactric Controller and Man- 
ufacturing Co., v.c': Lir, Eastwood as active head. 
He was th. patentee of nearly 100 inventions, 
covering all phases of electrical control and 
power generation. The lifting magnet, develop- 
ment of which was entirely h's own work, was in 
his own opinion his greatest inventive accom- 
plishment. 





Business Items 











The Wahlistrom Tool Co. has moved to 5520 
Second Ave., Brooklyn, N. Y. 

A. P. McCulloch Machine Co. has moved its 
shop from Chelsea, Mass., to 216 High St., Boston, 
Mass. 

Latrobe Electric Steel Co., Latrobe, Penn., has 


opened a sales office in Cincinnati, Ohio. Edwin 
M. Oug, manager. 
Burton-Griffiths Co., London, England, has 


moved its American office, in charge of W. W. Gib- 
bons, from the Grand Central Terminal Building 
to 110 West 40th St., New York City. 

The Wolverine Machinery and Supply Co., 813 
Dime Bank Bldg., Detroit, has been organized 
to handle a general line of machine tools. W. C. 
Kettenring is president. J. M. Blount, vice-presi- 
dent; G. G. Whitney, secy. and treasurer. 


Trade Catalogs 


Ball-Bearing Hangers. Gurney Ball Bearing Co., 
Jamestown, N. Y. Catalog H-2; pp. 40; 8%xll 
in. ; illustrated 














supplies, from the United States as well as from South 


While the war lasts and normal intercourse between the 
European powers is interrupted, the ideas of the Paris 
conference may be carried into execution. 
nately, there is not always war, and when peace returns 
different counsels will guide the nations. 
shown that while there are no reasons why economic alli- 
ances should not exist, there are many that will make it 
desirable for the parties on both sides to start again the 
old commercial intercourse. 
of Europe, woven during many years of peace, and the 
result of the economic development of centuries, will 
prove more durable than the diplomats in Paris and the 
scientists in Berlin expect. 


But, fortu- 


It will then be 


The fine economic texture 


“Barnes-Made” Springs, Screw-Machine Prod- 
ucts, Cold-Rolled Steel and Wire, Washers, Etc. 
The Wallace Barnes Co., 38 Wallace St., Bristol, 
Conn. Catalog 7-A; pp. 28; 6x9 in. ; illustrated. 
A chart of decimal equivalents and tables of wire 
and steel stock gages are included. 

Cold Saw Cutting-Off Machines. Newton Ma- 
chine Tool Works, Inc., 23rd and Vine St., Phila- 
delphia, Penn. Catalog No. 21; pp. 72; 6x9 in.; 
illustrated. This includes supplement, showing 
other machines built by this company, including 
milling, slotting, planing machines, etc. 


Automatic Gear Cutting and Milling Machines, 
etc. The Standard Manufacturing Co., Housatonic 
Ave., Bridgeport, Conn. Loose Leaf Catalog No. 
10; 9x11 in.; illustrated. This also shows the 
drilling machines formerly made by the Dwight 
Slate Machine Co. and riveting machines made 
by Harvey Hubbell and a new cutter and tool 
grinder. 





Forthcoming Meetings 











American Society of Mechanical Engineers. 
Annual meeting, Dec. 5-8, Engineering Building, 
New York City. Calvin W. Rice, secretary, 29 
West 39th St., New York City. 

American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. 1. 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday: Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Il. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, III. 

Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Osear 8. 
Teale, secretary, 35 Broadway, New York, N. Y. 
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Sweet--Reminiscemces and 


Characteristics—--] 


By J. 





SYNOPSIS—One of John BE. 


shows us that “Professor's” character was more 


Sweet's “boys” 


than his achievements, that his being was greater 
than his doing. At his death, Professor Sweet 
left a brief autobiography written in his own mod- 
est way. This is published here for the first time. 
It tells of his boyhood home, his early life and some 
of the incidents of his mature years. 





A people who have well met the task of reducing half 
a continent from an aboriginal wilderness to civilization 
in little more than a century are necessarily utilitarian 
and should not be unduly reproached for that fact: but 
as the task of reducing the wilderness to a home of civili- 
zation approaches completion, those engaged upon it have 
more leisure to cultivate the gentler side of life and in 
so doing must recognize that sentiment in the broad, 
brave sense of that word has had much to do with tech- 
nical development. Accordingly, all right-thinking read- 
ers will not disapprove of the comparatively new departure 
of the American Machinist in publishing a biographical 
notice and appreciation of the great men of the mechan- 
ical-engineering profession. 

In the eyes of his friends and, they hope, in the opinion 
of the profession at large no man has better earned that 
honor than John E. Sweet. It is therefore eminently 
fitting that an adequate record of his life and character 
should appear here. But when it came to having such 
a record prepared, the editor found himself in serious 
difficulty. Professor Sweet lived to a great age, eighty- 
three and a half. Few, indeed, of his contemporaries 
are left, and of his “boys,” in spite of the fact that new 
ones were coming along even to the last years of his 
life, most have long since grown gray and taken on 
weighty responsibilities. Two or three there were who 
were well fitted by intimate friendship and close associa 
tion with Professor Sweet, since the Cornell days of 
almost forty years ago, as well as by professional dis 
tinction and literary training, to prepare a notice that 
historically and sympathetically would have done credit 
to the task. Unfortunately, the help of these gentlemen 
was unavailable, so the writer has undertaken the work 
in the belief that it were better done inadequately than 
not at all. 


My Connection witit “Prorgssor” 

My own connection with “Professor,” as we always 
called him and as I shall call him in these reminiscences, 
1893. I had taken my degree at 


Cornell a few months earlier and was casting around for 


began in February, 


an opening in the steam-engine business. I had seen 
a good deal of Professor’s writings in the American 
Machinist and some in the “Transactions” of the Amer 


ican Society of Mechanical Engineers. I wrote to him 


and asked for a job. I received a characteristic reply, 
calculated to encourage, not to depress, as so many such 


replies are, especially in dull times like those. He was 


*Consulting Engineer, Metallurgist 


E. Jounson. Jr.* 


ke 


looking for a man to make the designs for a sper lal 
conditions, | 
course I 


compound engine and, subject to certain 


could have the job if I wanted it. Of wante: 
it, and a few days later I was ensconced at a draftin 
board close beside Professor’s desk. 

For the next several months I received intensive edu 
cation in the highest grade of mechanical knowledge and 
in commonsense to the nth power. IT also saw an examph 
of the highest 


by a man completely unconscious that there was anything 


ideals of human conduct being followed 
praiseworthy or even noticeable about such a course. 
The panic of 793 and changes in the plans of the 
customer for whom the engine was being designed led 
to my transfer after a few months to another concern it 
Syracuse, where I kept in close touch with Professor. A 
year later I left Syracuse and never returned there to 
Pro 


enough to 


live, but always maintained a correspondence with 


full 


keep him in intimate touch with what I was doing, while 


fessor, not by any means frequent, but 
he on his side wrote to me very fully as to his work, 
his travels and the things that he was interested in and 
thought Added to that, could ar 
range it, after 1901, we met at 
“Professor Sweet’s hoys.”” 


about. whenever | 
least once a vear at th 


Once a! 


dinner given. by 


twice he came to visit me for a few days. In this way. 


while my association with Professor was not as long by 
that of a 


it was fairly intimate and gave me 


many years as number of the other “boys,” 


a vood knowledge ol 


his character, 


Tue Power or CHARACTER 


The opening paragraphs of Emerson’s wonderful essay 
on “Character” are as follows: 

stened to Lord Chatham felt 
than anything 
brilliant 


I have read that those who 1 
that there 


which he said. It has been complained of out 


was something finer in the man 


Ene 


lish historian of the French Revolution that when he has 
told all his facts about Mirabeau, they do not justify his 
estimate of his genius. The Gracchi Agis Cleomenes, and 


record of facts equal 


Earl of Essex, Sit 


others of Plutarch’s heroes, do not in the 
fame Sir Philip 
men of great figure, and of few 
part of the 


their own Sidney, the 
Walter Raleigh, are 
We cannot find the 
Washington in the narrative of his exploits 
of the name of Schiller 
equality of the reputation to the works or the 
not accounted for by 
than the thunder-clap; but 
which begot an expectation that outran all their 


cle eds 
personal weight of 


The authority 


smallest 


is too gwreat for his books This in 


anecdotes is 


saving that the reverberation is longer 


somewhat resided in these men 


performance 


The largest part of their power was latent This is that 
which we call Character—a reserved force which acts directly 
by presence, and without means The purest literary talent 
appears at one time great, at another time small, but char 
acter is of a stellar and undiminishable greatness, 


intended as disparagement of 
rather the 


that character involves 


This is obviously not 


Washington or any of the others reverse 


but to bring out Emerson’s view 


something more than accomplishment. He might almost 
have said that character consists in heing rather than 
in doing. Nevertheless, we must not forget that thes: 


two modes of existence merge into one another more or 
translate itself, at least 


form of doing l 


less, and being which does not 


to some extent, into some useful 


worthless, 
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Sometimes it has seemed to me that one reason why 
we do not always have a great estimate of the accom- 
plishments of great men is that their achievements have 
passed into and become a part of the common life. Wash- 
ington, for instance, declined to be made king of the 
Colonies and indirectly forced the formation of repre- 
sentative and republican government. Later he declined 
to be president for more than two terms, as he thought 
that a bad tradition would be established by his doing 
These two concepts that there shall be no king in 
America and that the continuous reélection of any one 
man shall be forbidden by public sentiment have passed 
into and become a part of our political life. It is but 
seldom that we refer them back to that great character 
To choose a later and more tech- 
nical illustration, one of the greatest the 
metallurgical field during the last half of the nineteenth 
Everyone who 


sO, 


who gave them to us. 
inventions in 


century was the three-high rolling mill. 
desires to do so, now uses it freely, but it is probable 
that not one man in ten knows that it was invented by 
John Fritz, though he died only a year or two ago, one 
of the great figures in the metallurgical development of 
our country. 

In the same way the subject of this sketch was greater 
than anything that he did, of the things he 
pioneered were adopted after years of missionary work 
by him and have passed into the world’s fund of me- 
chanical knowledge with thought as to their 
origin or to the deplorable conditions that would exist 


and many 


never a 


if we did not have them. 


Proressor’s FAMILY AND PEOPLE 


Professor came of people who were farmers and me- 
chanics in the hest sense of those words. | asked him 
once whence came the mechanical ability that the family 
had to such a marked extent, and he replied that it 
was from his mother’s people—the Avery’s—who, he 
said, “were all born mechanics.” 

There were several brothers, of whom one other achieved 
considerable distinction. This William A. Sweet, 
deceased some ten or fifteen vears avo, who differed from 
Professor in the marked that brothers so often 
differ; in character and in manner he was the very an- 
tithesis of John EF. He was a fighter, as rough as a 
bear if crossed, fond of display, especially of jewels—all 
things that Professor abhorred. William A. became in- 
volved in fights in regard to public questions in Syracuse, 


was 


way 


and on these occasions his methods were more charac- 
terized by directness rather than by He 
angered many people by his outspoken attacks on ob- 
jectionable things, and it is said that these people would 
sometimes end up a tirade against him with the words, 


gentleness. 


“and they say that he’s got a brother who is one of the 
finest men who ever lived on earth,” implying that it 
was a contradiction of the laws of nature for William 
A. Sweet to have a brother answering that description. 

The two brothers were just as different as this remark 
implied, but were alike in possessing marked mechanical 
abilitv. Professor’s own powers of observation and his 
ability to digest what he saw were remarkable: but he 
once told me that if he and “Bill” walked through a shop 
or industrial plant together, his brother would see more 
of what the plant contained than he did. While the two 
brothers were associated in earlier vears when mechanical 
and metallurgical activities had hardly become differen- 
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tiated from one another, as time went on William A. 
developed along the lines of the steel industry, while 
Professor became more and more closely identified with 
refined mechanical work and the conditions necessary for 
its production. 

Professor’s life, as a whole, may properly be divided 
into two portions—that previous to his becoming pro- 
fessor of mechanical arts at Cornell, and the portion sub- 
sequent to that important event. 

Owing to the urging of some of us, Professor Sweet 
prepared within quite recent years an outline of an auto- 
biography. This has the defect that Professor’s incur- 
able modesty did not permit him to put the emphasis 
upon the important things of his life, or even to describe 
them fully. Nevertheless, it is the best information we 
have in regard to his early life and is quoted here almost 
in full: 

TEMINISCENCES WRITTEN BY PROFESSOR 
SWEET 


PERSONAL 


[I was born in Pompey, and Pompey was a good place 
to come from, because a good many pretty good people 
have come from there: Horatio Seymour, who ran for 
President ; Grace Greenwood, the author of “Fifty Years 
Ago”; Charles Mason, patent commissioner; and _ later, 
Holland Duell, also commissioner; William Avery, the 
inventor of the Avery engine and many other useful in- 
ventions; besides many other noted people. 

Pompey generated some comedians and liars—one man 
who had two yoke of oxen drawing interest, and a liar 
who could give Baron Munchausen hearts and spades and 
heat him on inventing stories. As an example, he built 
himself a log house and it was so tight that the fir 
would not draw, so he bored a gimlet hole through the 
sash and it was all right. Old Strickland had a won- 
derful dog that could run like streaked lightning. It 
was chasing a fox, and the fox swerved past a sapling. 
The dog, always aiming for the fox, struck his nose 
squarely against the sapling, which split him from end to 
end; and as the two halves passed the sapling, they came 
together and welded, and the dog kept on and captured 
the fox. 

The thing that T remember that dates back the farthest 
must have been when I was perhaps three years old. I 
had my knee on a stick across my little chair, trying 
to saw the stick with a compass saw. My father said, 
“That boy will make a mechanic.” That I remember as 
distinctly as I do anything that happened yesterday. 
How near that prophecy came true, others may guess. 

I believe the next event that T call to mind was when 
[ was four years old. Our people moved to a farm at 
Britain Settlement, now Collamer, north of Messina 
Springs. I only remember that Jim Terwilliger (I 
remember him particularly, as he challenged my first 
vote) attended the same country school, but not long, 
as I do not think I went over two days. 

When we were returning to the Pompey farm, we 
stopped at Messina Springs Hotel. My mother was 
taken sick and asked my father to get her some wine, 
and T was horror stricken. It would seem from this in- 
cident that T inherited my temperance notions. T don’t 
know what became of me from that time until T was seven 
vears old, probably nothing, for when T was four years 
old my youngest sister was born and from that time 
until T went to school T existed and kept out of the way. 
T was always tinkering and was dubbed “Johnny Tinker.” 
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I don’t remember about my great achievements during 
my school life, as that was mostly in the old stone school- 
house. I cannot remember that I ever studied—not 
that T was the bad boy in the school or out, or made 
any trouble, as T was never punished or had a fight. 
My best hold was in arithmetic and geography, the lat- 
ter because IT could draw the maps better than the others, 
and the arithmetic was easy for me. There were three 
schoolhouses, each a mile and a half away, and it was 
getting an education at long range. My last teacher 
was a Miss Bridgman, who found out my weak points in 
schoolwork when the study of grammar came up, for I 
got no farther than the one rule, “A noun is the name 
of something.” When she attempted to start me on 
algebra she said, “Let A stand for 300,” or something of 
that sort. I asked why three and two naughts wouldn’t 
do just as well. She then gave it up as a bad job. 


BEGINNING OF My MECHANICAL EXPERIENCE 


My mechanical experience started simultaneously with 
my schoolwork, as the first day was only a half-day in 
school. I went home at noon, and in the afternoon I 
made a model of a plow. With left-hand 
improvements, I made the moldboard very long and ex- 
plained to my brother that I made it that way because 
it would draw easier. So my mechanism began to show 
itself early, as did my disposition to do things better. 
IT cannot call to mind ever starting on a job without 
thinking out how to make it better than it had been done 
before. 

When I was about twelve years old I made a small 
fiddle. My parents likely thought I made the fiddle 
because I wanted to play it, so I was sent over to Mr. 
Sutherland’s to take lessons and came home at the end 
of two weeks with about a dozen tunes to my credit, which 
would indicate that I was an apt scholar. Perhaps I 
was, in a way, but no musician, as I did not learn how 
to tune my fiddle for twenty or thirty years, and then 
not as musicians tune theirs. I make a distinction be- 
tween a fiddler and a musician: The fiddler plays one 
note at once and the musician two, and when I learned 
to tune my fiddle it was in a new way. When the string 
of a stringed instrument is slightly touched in its mid- 
dle, both halves vibrate alike, and the result is a har- 
monic; if touched at a point one-third of its length, it 
divides into three parts and all three vibrate, making 
This harmonic on the A 


one of my 


a harmonic of a higher key. 
string is the same when the instrument is in tune as 
the first harmonic on the FE string, so IT discovered that 
I could tune the instrument by bringing these two to- 
gether. I could tell when the two notes were at the same 
pitch, but never could tell when two notes of different 
pitch harmonized. 

It was during this period of my life that T first began 
my graphic method of solving problems. I had noticed 
the unequal spacing of the frets of a guitar and learned 
from Mr. Sutherland that the true A sharp and B flat 
were not the same, but that in a guitar, piano, ete., 
the same note was used. He said, too, that the violin 
and trombone were the only true instruments, as by 
those the true flats and sharps could be produced. I 
devised a graphic method to lay out the frets, making 
the best compromise for all keys. T made a guitar and 
so placed the frets, and 
best guitar he had ever seen. 


Mr. Sutherland said it was the 
Likely the way the stand- 
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ard instruments are made is the best for some one key- 
othe 7. 
had a stone cistern 


Farg 


of the express business was one, and he appeared 2 


C perhanps—and worse for some 
\hout these davs our people 


the 


made 


and the masons were two of The founder 


little too well dressed for a mason: but when my mother 


mentioned it, he said he would never wear poorer, and 


during his later life he didn’t have to. 


My First Lesson IN Mecranism 
I distinctly remember my first lesson in moving mech 
anisms. In those davs our grain was at first threshed 


by a complete horsepower machine erected in our barn, 
and later by the portable machine that circulated during 
the fall farm. In the latter 


ithe horses and gearing operated outside the barn, and 


from farm to the case of 
a belt conveyed the power to the machine in the barn. 
I told one of my brothers that I couldn’t see th 
evlinder of the machine went faster than the band-wheel 
of the power, as certainly one end of the belt could 
faster than the other. I expect he set 
right, and it is mighty few times I have ever had to be set 


why 


not 


travel any me 
right in that respect. 
I was always at making something, had a turning lathe 


in the second story of our horse barn. It was turned 
by a erank, and my sister-in-law used to climb the stairs 
and turn the crank. We had, in the vears of my idle 


life, a good deal of building and repair work in which 
I took a hand, and this led to my on the first of 
April, 1850, to learn the carpenter’s trade. I worked 


going, 


seven months as an apprentice, for $7 a month. This 
money went for tools and board at $2 a week here in 
Syracuse, when I began to spend my monev to the best 


advantage. By the favor of a neighbor living here, lh 
got me the opportunity to build the fires and sweep the 
office of Deacon Hayden, who was then the only archi 
tect in the city, so then from the early winter till ear 
penter time in the spring I was learning something about 
drawing and architecture as that existed at that day. 

At that period of my life I was fortunate to become 
associated with two of the best men possible, John Pink 
The first ap 
prenticeship I helped make two planes, one of which 1 


still 


erton and Deacon Hayden. week of my 


p SSeS 


My mechanical life ran into architecture, and there 
are a number of buildings in this city from my designs, 
and my architectural career ended at the breaking out 
of the Rebellion, when I was building from my own de- 
sign at Selma, Ala., a hotel that would have been the 


second-best hotel in the South. It was stopped, and the 


plans were destroyed during the Rebellion. IT was called 
down there afterward to make the plans over, and now, 
if erected 


as a monument, I should not be ashamed of it 


in this city. 


My First Visir to Evropt 


After from the South, where I left one 
rainy day, I became acquainted with William B. Cogs- 
well, who was a partner with my brothers. He left there 
for the Central R.R. shops and from there took a position 


I took his place 


returning 


in the Government shop at Port Royal. 
at the railroad shop and completed the drawings in de- 
tail locomotive No. 108. The Government at the 
seat of war at that time Vi jobs to those who 
wanted to stand up and be shot at, which was a job that 


for 
Was YIVIhngG 
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I did not hanker for. Besides, I had cultivated a desire 
to see Venice and other cities, and so, early in 1862, 
I went to the London Exhibition of that year, and from 
there to Paris, Switzerland and Italy, as far as Rome. 

A good deal of this trip was alone and, remember, 
traveling fifty years ago alone in foreign countries was 
not the simple job it would be now. There were events 
along the journey worthy of notice; but I can only men- 
tion a few. In going over the St. Gothard Pass it was 
in a two-horse box, with four of us jammed inside vith 
our limbs ship-lapped together—two Russian women, a 
German and myself. It was a jolly party. We were 
allowed to disembark at the Devil’s Bridge, where the 
noise of the boiling water was so deafening that it would 
not have made any difference what language we spoke; 
nothing could have been understood. It took all night 
to get over to Como, and from there we went by train 
to Milan. During the night on the mountain, we stopped 
at the hospice, where we exchanged money for bread. 

From Milan to Venice, then a half-day’s journey, we 
went over the line to that part of Italy that was then 
under Austrian rule, through the forts and battlefields, 
through Verona and into Venice, which was one of the 
scary times of my life. It was midnight, and instead 
of getting into the gondola omnibus two gondoliers got 
me in a single gondola and made a short-cut of a couple 
of miles or so through the narrow, dark canals to the 
hotel. It makes me shudder now, fifty years later, to 
think of it. Venice was a gem to me, and it has grown 
brighter and brighter each of the three or four times I 
have seen it since. 


Some INCIDENTS OF THE VISIT 


On a Saturday afternoon I went with a gondola-omni- 


bus load out to the Adriatic bathing ground. A young 
gentleman, recognizing me as an American, came over 
and started an acquaintance. He asked me to come and 
take dinner with him Sunday. It turned out to be 
William Dean Howells, then consul at Venice, and later 
one of America’s greatest authors. On Sunday evening, 
while in the depot to leave for Florence, another gentle- 
man made himself known to me. He proved to be the 
general agent of the Wheeler & Wilson Sewing Machine 
Co. We traveled together until we returned to Paris. 

Through Florence, Pisa and Rome I made myself so 
conversant with the make-up of all the sights that when 
I visited them fifty years later it seemed to me as easy 
to travel there as in our own cities. I will not bother 
to enumerate the various sights further than to mention 
St. Peter’s, the Coliseum, Pantheon, the Capitoline 
Hill and Museum, Trajan’s Forum, St. Paul’s ortside 
the Gates, the Pincian Hill, the Museum, the Vai-can, 
the statue of Moses and that of Pauline Borghese. At 
the visit fifty years later, about the only notable addi- 
tion was the statue of Garibaldi. In the thirty-six hour 
return trip from Civita Vecchia to Marseilles I learned 
what it was to be seasick for thirty-five hours. 

EXPERIENCES IN LONDON 

After returning to London, where I first saw Dickens, 
[ secured a position as draftsman in the International 
Patent Office, a big name for two of us—Dr. Hazeltine 
as the company, and I assistant. It was pretty hard 
sledding sometimes. I got a job one time making the 
patent drawings of a machine for making envelopes, and 
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the last dinner before I got my pay was made out of a 
halfpenny loaf of bread eaten beneath a railway arch— 
a halfpenny loaf is not the best bread made in England. 
My first knowledge of Charles T. Porter [of Porter-Allen 
engine fame] was in making the patent drawings for the 
Richards indicator for him. At that time patent docu- 
ments, including the drawings, were all on parchment. 

I had invented a nail machine to make two nails where 
one was made before, and at Mr. Hazeltine’s instigation 
I took out an English patent. He interested the pro- 
prietor of the Patent Nut and Bolt Co. to undertake 
the construction and introduction of my machine at its 
works at Smethwick, near Birmingham, and there T spent 
the remainder of the two years I was away in making 
two or three machines and in trying to make them go. 
Returning home, where I had sent the drawings, I 
found that a machine was being made from improved 
drawings, and the patent attorney had taken an interest. 
When the machine (which didn’t work any better than 
the English one) was done, we went with it to New 
York as joint owners. The attorney sold out my half 
of the patent to some of the sewing-machine men for 
$10,000. Eventually he got half of it and two or three 
years at a good salary to make two or three more ma- 
chines that didn’t work, either. 

Out of the money I built another machine and ex- 
hibited it at the Paris Exhibition of 1867, where I 
saw Napoleon IIT and his wife, the Empress Eugénie, 
one of the most noble and beautiful women I ever saw; 
King William, who later became Kaiser William I of 
Germany; Bismarck and other notables; the kings of 
Austria, Spain, Portugal; the shah of Persia; khedives 
of Egypt and Turkey; and the Prince of Wales, who 
later became King Edward VII and father of the present 
King George V. Later, at the Centennial, I saw Dom 
Pedro, ruler of Brazil, and had the honor of meeting 
the King of Belgium in Brussels; that is, he was going 
one way in the street and I was going the other. 


A MACHINE TO SUPERSEDE MoOvABLE TYPE 


The machine I invented is in the museum at Cornell, 
a relic now, but a masterpiece of ingenuity and work- 
manship executed by William H. Craig, a master me- 
chanic. It was an attempt to supersede movable type 
and was the forerunner of the linotype. 

For a time I was superintendent for Whitman & 
Barnes, then at bridge building for Howard Soule— 
the man I used to say I had as lief carry my pocket-book 
as to carry it myself. While building a bridge at Ithaca, 
President White and Mr. Cornell came around one after- 
noon and asked me to meet the Cornell Board, which I 
did and talked over what to do in the Sibley shop. 
This was soon after building the first Straight-Line en- 
gine, and some months after this I was engaged to take 
charge of the Cornell shop. 

The engine was purely an experimental one. Almost 
every element differed from common practice. The frame 
was straight instead of crooked; the cylinder had a jacket 
cast around it; the piston had a length equal to the 
diameter; the piston rod was ground round and straight 
and ran through a reamed bush; the crank between two 
flywheels; the valve a mechanically fitted balanced valve; 
engine resting on three points; end play to shaft and 
crank bearings; and many other features. Explaining 
this and the notion of making perfectly flat plates and 
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straight-edges and a measuring machine, etc., and sug- 
gesting these things in the shop are probably what got 
me the position, and doing these things is what kept it. 
We speak of the engine as an invention, while, in fact, 
the engine in its various forms and the different devices 
devised for its manufacture likely would foot up to 
nearer a hundred than one. 


WorkK IN THE CoRNELL SHOPS 


At Cornell we were constantly developing new things— 
absolutely perfect surface plates, straight-edges, squares 
and angles, standard gages by the use of the measuring 
machine (which we built, the first ever built in this coun- 
try, and which read to the ten-thousandth of an inch 
and enabled us to judge to the forty-thousandth of an 
inch). Visitors to the university were always shown 
our shop, and the wonders of the work we were doing 
interested the greatest of them all. Mr. Cornell was a 
constant, interested visitor while he lived; General Grant, 
Henry Ward Beecher, John Hay and hundreds of others 
came. In conversation with Henry Ward Beecher I 
casually remarked that an ordinary college graduate was 
of not much use in a machine shop, and he said he 
guessed I had never seen one in a pulpit. 

Measuring hairs was one of the things to show off. 
The fact that all the hairs of one’s head are of the same 
size was a discovery, and the various sizes was another. 
Every hair of my head, and I measured hundreds, is 
twenty-four ten-thousandths of an inch, and the finest one 
I ever measured was fifteen ten-thousandths. I remem- 
ber one incident: We built certain lathes, and among 
other new things all the bolts and nuts that had to be 
changed to meet conditions were made to be operated 
by the one wrench. Showing it off to a friend, he said, 
“What in the world would you do if you lost that 
wrench ?” 


FOUNDING THE STRAIGHT-LINE ENGINE Co. 


The best thing we made, or helped make, at Sibley, 
I suppose—or hope, at least—was a lot of valuable men. 
A train of circumstances compelled me to abanden my 
post, a lamentable thing for both, I think. I returned 
here, remodeled the engine and made it so good that 
five of us put in a thousand dollars each and organized 
the Straight-Line Engine Co. With the aid of a com- 
pany of able and devoted assistants we built up during 
the third of a century a moderate and an 
extra-good reputation. During the life and death of 
the engine business four of the five founders—David 
Hotchkiss, George Barnes, Anson A. Sweet and Henry 
Stevens—have died; and by the combined elements of 
gas engines, electric motors and other and more profit- 
able business for the shop the engine business has died. 

A few months before the Chicago World’s Fair, where 
T spent six months as a judge, I designed a steam separ- 
ator; and at the instigation of some of our associates 
the separator was patented and the Direct Separator Co. 
organized. At first it like the tail of the 
Straight-Line Engine dog, and later it looked as if the 
tail was going to wag the dog. Anyway, under the 
management of some of the engine company’s lieutenants 
it has prospered wonderfully. 


business 


seemed 


Some three or four years ago the manufacturers in 
the city joined in building a While it 
had to be abandoned, it was not because of any fault of 


trade school. 
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It was undertaken because of my advocating 
it, so it naturally fell to my lot to father it; and the 


the plan. 


cause of the failure my age. I was twenty-five 
years too old when the school was started, and it was 
wearing me out. It is lamentable that the engine busi- 
ness failed, and it is far more lamentable that the school 
failed.- 

Such are the little events of my life, because there 
were no big ones. I have never been drowned, burned 
to death, shot or dynamited; in fact, I have never been 
killed, in jail, arrested or sued. Likely the most im- 
portant thing I have done was to set the ball rolling 
for the organization of the American Society of Mechan- 
ical Engineers, of which there are between four and five 
thousand members scattered throughout the inhabited 
surface of the world; that which is the most pleasing is 
the annual meeting of my “boys,” who gather to honor 
me on my birthday, and have for a dozen years. A year 
ago the American Society of Mechanical Engineers, 
through a committee, made a great splurge, and in the 
large assembly room seated 250 to honor my eightieth 
birthday. It was a great occasion and a great honor. 

I have traveled a good deal, likely nearer two hundred 
thousand miles than one, and never met with but one 
accident. That was from jumping out of a buggy when 
ordered out by the driver.: I struck on my head, which 
knocked me out for a couple of hours and knocked my 
eyes out of focus. I the Atlantic fifteen 
times, have been in ten seas and twenty-two countries. 

I have recently been honored by the degree of doctor of 
engineering. In response to the committee I said I could 
not understand how I deserved it, and I see no way to 
justify it, except to use the remaining years of my life 
in inventing a way to get electricity direct from the. 
coal, or a way to burn the coal in the mines. 

(To be concluded ) 


—. 
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have crossed 


Allowances for Fits 
By J. A. Porrrer*® 
The following table gives the actual size of hole that 
a reamer will cut, the proper allowance for a close running 
fit and the size to which studs should be ground to mate 
with the holes. The nominal range of sizes listed is from 
U.250 to 1 in. 


Nominal Diam- Allowance for 


eter of Reamer, Actual Size of Hole Close Running Size To Grind 
n, Produced, In. Fit, In, Studs, In 
0.2503 P - 
5 é ~< 9 
0.250 0 2501 0.0003 0.2497 
‘ 0.50047 " eee 
0.500 0.50027 0.00047 0.49965 
_ 0.7506 ' _— 
) 
0.750 0.7504 0.0006 0.7496 
1.00075 0.00075 0.9995 


E 


00055 
Another short table gives the decrease in diameter nec- 

essary to permit a dry part to pass through a standard 

ring. Three kinds of finish are specified. From the 

screw machine; unhardened and ground; hardened and 

ground. 

To pass through a 


standard ring (dry) 
hardened and 


To pass through a 


To pass through a 
standard ring (dry) 


standard ring (dry) 


parts finished on unhardened ground 
screw machine parts must be small ground parts must 
Nominal must be small as as specified below, be small as specified 
Size, In. specified below, In in below, In 
t —0 .0005 —0 . 0004 —0 00035 
; —0) .0006 —0) .0005 —) 0004 
i —0) .00075 —0) .0007 —0 00065 
1 —0 0009 4). 00085 —). 0008 
1} —0.0013 0.0012 —).0011 
*Chief tool designer, Becker Milling Machine Co. 
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Tools Used im a Small Trade- 
School Shop 


By Robert MAwson 





SYNOPSIS—In this article are shown some tools 
used in a state trade-school shop. Most of these 
tools were made by students of an average age of 
16 years and have features of interest that enable 
elements for machine tools to be manufactured 
quickly and economically. 





The State Trade Education Shop, Bridgeport, Conn., 
in one of its branches devotes its energies to training 
young men to become machinists and draftsmen. 

In this article are shown some tools designed and made 
by students whose average age is 16 years. The pupils 
to a large extent use small tools—jigs and fixtures—illus- 
trations and descriptions of which have appeared in the 


jig and fixture data pages of the American Machinist dur- 
ing the past two years and which have covered a_ suffi- 
ciently wide variety of work to permit an easy choice. 


JIGS AND FIXTURES DESIGNED AND BUILT BY 


FIGS. 2 AND 2-A 


Operation—Milling tailstock, Fig. 1. The casting is located 
by two cap bushings—one fixed, the other operated by a screw. 
A chuck nut prevents the moving screw from slacking back 
Four adjustable screws fit under the flange of the casting to 
hold it in alignment. 

Surface Machined—Base of casting, using 34- and 3%-in. 
gang cutters operating at 68 r.p.m. with a feed of 0.032 in. 
per revolution. 


FIGS. 4 AND 4-A 


Operation—Boring headstock, Fig. 3. The casting is located 
in the fixture on a V and a finished pad, which fit into the 
surface already machined in the base. The casting is pushed 
back against an adjustable screw for a stop. The bars are 
guided in slip-fitting bushings at each end. 

Surfaces Machined—Two 1,;-in. holes bored and two 1,;-in. 
holes bored. The caps are then put on the headstock and the 
bearings bored to % in. 


FIGS. 6 AND 6-A 


Operation—Drilling pull-knob lever for reverse gears, Fig. 
5. The casting is located by a pin that fits into a %-in. hole 


On the fixture used in milling the base of the tailstock 
the casting is located in a fixed cup bushing at one end. 
Another cup bushing operated by a screw is at the other 
end. These bushings fit over hubs on the piece, in order 
to locate it centrally. Adjustable screws hold the casting 
in alignment. The fixture used to bore the headstock is 
fitted with long guide bushings at each end to keep the 
bar.in alignment during boring. The steadyrest planing 
fixture is arranged with an indexing finger for holding the 
tool in position at each cutting operation. 

It will be observed that the uprights carrying the bush- 
ings in the headstock boring fixture are tied together at 
the top similarly to the method employed in the design 
of some of the well-known lathe heads. This method re- 
sults in accuracy and high production of the elements 
under manufacture. The locating screws on all of the 
jigs are of large size and hold the parts rigidly and ac- 
curately against the cutting stresses and _ vibration. 


STUDENTS OF A SMALL TRADE-SCHOOL SHOP 


previously machined. The lever is then pushed back against 
an adjustable screw by a pin-head screw. The locating pin is 
then tightened back with a thrust nut. A shoulder on the pin 
holds the casting in position. 

Holes Machined—One ;;-in. and one j;-in. drilled. 


FIGS. 8 AND 8-A 

Operation—Milling worm-gear bracket, Fig. 7. The cast- 
ing is located by a %-in. pin that slides into a hole in the 
casting previously machined and into an arm on both ends of 
the fixture. The projecting arm of the piece rests on an ad- 
justable screw to obtain the correct height. 

Surface Machined—Base of casting, using 4%4-in. gaged 
cutters operating at 60 r.p.m. with a feed of 0.032 in. per revo- 
lution. 

FIGS. 10 AND 10-A 

Operation—Planing steadyrest, Fig. 9. The casting is 
located in a machined V and on a pad. Adjustable posts hold 
it in proper alignment. The fixture is provided with an index 
finger that allows the sub-base to be swung around and locked’ 
in the correct location for the machining operation. 

Surface Machined—Three jaws, the operation being per- 
formed on a planer. 
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DETAILS OF TOOLS MADE IN A TRADE-SCHOOL SHOP 
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Hawaiian Railroad Repair Shop 


SPECIAL CORRESPONDENCE 





SY NOPSIS—General features of the shop, and a 
few machine methods and special machines, A 
bumper planing job is shown and also the planing 
A home-made shear and a set of 


of a switch rail. 
hand-power rolls are described, 





The railway out of Honolulu, Hawaii, is owned by the 
Oahu Railway and Land Co. This line follows the shore 
of the island for some 60 mi. to Kahuku, where connee- 
tions are made with the Koolau Railway Co., which carries 


FIG. 1. 


15 mi. farther. Beyond this point travelers 
journey by automobile and stage to various points on the 
Island of Oahu. 

On several other islands in the Hawaiian group, there 
are railways reaching the principal towns, and in most 
cases these lines are supplemented by plantation trains 
running to smaller towns and villages. Each of these 
railroads has its repair shops, and some views in the Oahu 
Honolulu are shown in the accompanying 
illustrations. 

A general view in the main shop is shown in Fig. 1, 
where in the foreground a locomotive is seen in the process 
of being overhauled, while at the right and in the back- 
ground are a number of the larger machine tools em- 
ployed on various operations. 


passengers 


shops at 


The railroad is narrow gage—that is, 3 ft—and the 
locomotives for passenger service weigh 50 tons without 
tender. 

Mig. 2 is another view inside the shops, showing one of 
the road’s standard locomotives blocked up over the pit 
ready for the drivers and truck wheels to be replaced. The 
truck wheels are shown suspended by the sling from the 
crane hook ready to be slipped under the forward end. 

This view, together with the other interior view (Fig. 
1), gives a good idea of the construction features of the 
Fig. 1 in particular shows clearly the concrete 


> 


shop. 








| 


AY 


- 


GENERAL VIEW OF OAHU R.R. SHOP AT HONOLULU, HAWAIIAN ISLANDS 


building with its heavy columns, liberal lighting facilities 
and deep craneways for the overhead crane, which tra- 
verses the main bay. It will be noticed from this view 
that the big lathe, several planers and other tools are so 
placed as to be served directly by the crane. 

Fig. 3, taken from a point directly in front of the loco- 
motive seen in Fig. 2, shows this piece of equipment pretty 
well stripped and with the four sets of drivers on the 
track, immediately in front. This view also shows the 
column and overhead construction features of the shop 
and incidentally brings out a number of machining oper- 
ations carried on with different tools. 

Figs. 4 and 5 illustrate two typical planer jobs occa- 
sionally handled in this shop. The first of these repre- 
sents the method of planing a locomotive bumper, which 
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FIG. 2. OVERHAULING LOCOMOTIVE TRUCKS 


MACHINIST 845 


— a 
| 2 — 
» 


" —_- - ae 
ae 











3 za 
- 








FIG. 4. PLANING A LOCOMOTIVE BUMPER 





FIG. 6. HOME-MADE SHEAR FOR PLATES 


is practically a solid casting from end to end, weighing 
about two tons. The casting is held on the planer bi 
straps at the sides and end, and the thrust is taken by a 
strap backed up by two plugs at the end of the planer 
platen, although the weight of the work is such that with 
the shallow cut necessary to true up the surface there is 
little tendency on the part of the casting to move under 
the cutting action of the tool. 








FIG. 5. PLANING A SWITCH RAIL 





FIG. 7. HOME-MADE PLATE-BENDING ROLLS 


Fig. 5 shows a switch-rail job on a planer, where the 
long rail to be surfaced and tapered at one end is strapped 
down on a deep parallel at the rear end of the platen, while 
the forward end is gripped by the planer chuck. The 
projecting outer end of the rail extends many feet from 
the end of the platen base over a suitable support to 
prevent sag and consequent bowing of the face of the rail, 


which is being planed. 
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There are a number of machines in the plate shop along- 
side the main locomotive shop that were built on the 
premises and which are in constant service on boiler plate. 
One of these machines is seen in Fig. 6. This is a home 
made shear for cutting and splitting all thicknesses of 
boiler plate. It is built up of flat sections and carries a 
slide for the shear knife, which is operated up and down 
hy a long, pivoted lever connected at the rear end to a 
piston in an air cylinder taken from an old locomotive. 
The air is supplied to this cylinder from the pipe shown 
passing up from the floor, and pressure is applied to the 
piston by a controlling lever at the front of the machine. 

The whole shear is mounted upon wrought-iron legs, 
or angle irons, forming a pair of A legs at the front and a 
straight leg at the rear, which is bent at the top and 
hottom to provide a flat base for bolting to the under side 
of the shear frame, and a similar foot below for securing 
it to the floor. 

Fig. 7 shows a set of plate-bending rolls made in this 
shop and designed to be operated by the big pilot wheel a. 
the side of the machine. This pilot has a number of long 
arms, enabling several men to work together. 


- 
Handling Machined Parts 


By P. G. Litre 


During my experience as inspector for a foreign gov- 
ernment I have been impressed by the large amount of 
finished material that it has been necessary to reject dur- 
ing final inspection, on account of careless treatment dur- 
ing transportation from one department to another. 

In many cases this is due to the fact that suitable 
trucks or carriers are not provided and also because the 
men doing this work do not understand and have not 
heen instructed in the handling of various materials. I 
have noticed that at some factories it is the practice to 
fill common with machined parts for 
transportation to the stock and assembly rooms. No mat- 
ter whether the parts are rough castings or ground parts, 
like piston pins, the same barrels are used. Perhaps the 
parts are placed carefully in the barrel by the machine 
hand and at the time of leaving the machine shop are in 
good condition; but when they reach the other depart- 
ments and are dumped out to be used or counted, it can 


wooden barrels 


readily be seen what the results are. 

The piston pins mentioned could be transported in 
simply constructed wooden racks, with holes cut in the 
hoards to fit each part, or in shallow steel trays, both 
methods making for speed in counting and inspecting and 
also serving as a protection. In certain cases, if pieces 
are packed immediately after completion, a saving will 
result. 

Recently, I had a quantity of roller bearings to inspect. 
The bearing was composed of a cone, a cup and the re- 
tainer with rollers. The parts were all carefully made 
and interchangeable, but were sent to the shipping room 
separately for the packers to assemble as units and pack. 
It was found that, due to careless handling, rollers had 
come apart from the retainers, cups and cones were rusty 
and badly marred, and the retainers were bent out of 
shape. The number of rejections of pieces that had left 
the machine room in perfect condition convinced the 
officials at that factory that it pays to pack these parts 
as units, immediately after completion. 
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Had not a buyer’s inspector rejected this material, | 
certainly would have been shipped in defective condition, 
yet the factory does careful machine work and spend: 
much money on inspecting parts, which because of care- 
less handling, are spoiled before reaching the buyer. I 
have seen at other plants automobile gears, worth $12 
each, piled on trucks just as raw material would be heaped, 
and dumped from the truck to cement floors. 

It is costly enough to spoil work during production ; 
but when parts are spoiled because of the foregoing meth- 
ods, it is far more costly, because it is preventable. 

The conditions commented upon do not exist at one 
plant only, but have been noticed at a dozen or more 
factories that have come under the writer’s observation. 
This matter should be investigated in every plant. 


Measuring B. @S. or Acme 
29-Deg. Threads 


By Kart FENNELL 

The formula given below permits the use of any size 
of wire that will touch the sides and project above the 
top of the thread. The only difference between B. & S. 
and Acme threads is that in the B. & S. thread, B = 


W= Size of Wire 

A=R=Cos. /4.5° 
B=03325*P 

C=-B-A 2 

D=CxCot 45 

Acme Thad.=B=03/465xP 
(Fx2)+0D.-Diam over Wires 
F=R-D 








t 
“MEASUREMENT OF B. & S. OR ACME 29-DEG. THREADS 


0.35325 pitch, while in the Acme thread, B = 0.51465 
x pitch. 
Example : 
side diameter. 
Wire = 
A= 
B= 


B. & S. thread two per inch, 2-in. out- 


0.5 in. in diameter ; 

0.15 + 0.96815 = 0.15494; 

0.3325 * 0.5 = 0.16625; 
C = 0.16625 — 0.15494 = 0.01131; 
D= 0.01131 & 3.86671 = 0.04373; 
F=0.15 — 0.04373 = 0.10627. 

Over wires = 0.10627 & 2 + outside diameter = 
0.21254 + 2 = 2.21254. 
¥ 


Importance of Uniformity of Spelter in brass manufacture 
was emphasized in a report of the Committee on Nonferrous 
Metals and Alloys at the last meeting of the American Society 
for Testing Materials. As lead segregates badly, and more 
markedly the higher the proportion, the lead limit of the 
average sample is made low enough to allow for this tend- 
ency without injurious effect on the product. Even when the 
brass manufacturer adds lead, he does so in known amounts 
and thus obtains a uniform alloy from the different pots, which 
would not be possible if all the lead needed were contained in 
the spelter. Selected spelter carrying the maximum 0.8 per 
cent. of lead and 0.04 per cent. iron is used by brass manufac- 
turers for making alloys to which lead is added im order to 
secure free-cutting qualities. 
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Lubrication 


By WILLIAM 





SYNOPSIS—A brief review of the principles of 
journal lubrication, with special reference to re- 
cent investigations. Formulas are given for 
coefficient of friction, bearing pressure, rubbing 
velocity, heat removed, cooling water required, tem- 
perature rise and horsepower and specific losses. 





Our knowledge of the laws of lubrication of bearings 
is quite recent, and is yet far from being complete. We 
know, from a number of experiments already made, 
some of the relations that exist between the several phy- 
sical factors affecting the coefficient of friction and 
load-carrying powers of a lubricated bearing, but more 
experiments are needed before we will be able to estab- 
lish a rational basis for bearing design. 

The necessity of having future experiments conducted 
along some definite lines, in order to gain the knowledge 
that we need, is forcibly illustrated by M. D. Hersey in 
a paper, “On the Laws of Lubrication of Journal Bear- 
ings,” presented at the meeting of the A. S. M. E., June, 
1915, of which a good recapitulation is given in an edi- 
torial in the American Machinist, Vol. 483, page 81. 

Mr. Hersey in his paper deals with the physics of lu- 
brication, and he deduces by dimensional reasoning cer- 
tain general relations that may be taken as a guide in 
the planning and interpretation of experiments. 

The importance of the dimensional theory in plan- 
ning experiments and deducing from them some reliable 
empirical equations unfortunately is not appreciated as 
much as it should be. To Mr. Buckingham goes the 
credit of having illustrated the dimensional theory in 
connection with model experiments and the form of 
empirical equations, in an elementary way, with worked- 
out examples (see 1915 “Proceedings” of the A. S. M. E.; 
“Smithsonian Miscellaneous Collections,” Vol. 62, No. 
t; The Electrician of Jan. 15, 1915, and Engineering 
of March 13, 1914). 

By following the scheme outlined by Mr. Hersey in 
planning future experiments there is no doubt that we 
will be able to acquire a complete knowledge of the phe- 
nomenon of bearing lubrication. 

In this article I will attempt to make a rapid survey 
of the main principles established in the laws of lubri- 
cation of journal bearings derived from the first class- 
ical experiments made by Beauchamp Tower (see “Trans- 
actions” of the British Institution, 1885), followed by 
the mathematical analysis of bearing lubrication of Pro- 
fessor Reynolds (see “Philosophical Transactions,” Vol. 
177) and the experiments of O. Lasche, of Berlin (English 
translation in “Traction and Transmission.” London, 
1903). Mr. Illmer (see Power, Feb. 22, 1916) gives a 
complete comparative analysis of the results obtained by 
different experimenters and derives from them some use- 
ful designing formulas giving the coefficient of friction 
and load-carrying power of journal bearings, which will 
be given here in an abstracted form. 

Some still more recent experiments made by Messrs. 
Thomas, Maurer and Kelso (see “Proceedings” of the 


*Crocker-Wheeler Co., engineering department. 
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A. S. M. E., 1913) on lineshaft bearings have furnished 
us some sort of connecting link between Tower’s and 
Lasche’s experiments on bearings heavily loaded and the 
the actual service of bear- 
ings subjected to moderate loads. 


conditions that we have in 


Towenr’s AND Lascup’s EXPERIMENTS 


Tower’s experiments were made on a 3x6-in. steel 
journal, using various grades of oil maintained at a tem- 
peratrre of 90 deg. F.; maximum journal speed 500 
ft. per min. bearing pressure between 100 and 500 Ib. 
per sq.1n. 

Lasche’s experiments were particularly made on a 434x 
954-in. steel journal and a babbitt-lined oil-ring journal 
box, bearing pressure between 15 and 225 Ib. per sq.in., 
and rotating at a maximum peripheral speed of 3,500 ft. 
per min.; bearing temperature between 85 and 210 deg. F. 

Tower’s experiments showed that up to 500 ft. per min. 
the coefficient of friction is directly proportional to the 
square root of the speed and is inversely proportional 
to the bearing pressure and to the square root of the 
virtual temperature head of the oil (temperature of oil 
—60 deg. F.). 

Lasche’s experiments showed that for speeds between 
500 and 3,500 ft. per min., the coefficient of friction is 
independent of the speed and is also inversely propor- 
tional to the bearing pressure and to the square root 
of the virtual temperature head of the oil (temperature 
of oil —60 deg F.). 

At 500 ft. per min. both Tower’s and Lasche’s formulas 
vive the same results. 

That, from a certain speed up, the coefficient of fric- 
tion is independent of the velocity, can be explained by 
considering the change in viscosity of the oil. When 
the shaft is just started up from rest, the oil is cold and 
has a relatively high viscosity. By increasing the speed, 
the rate at which the oil film is sheared increases, 
and the coefficient of friction increases. The 
crease of the coefficient of friction means increase of 
lost work that is transformed into heat 
radiated into the surrounding air, increasing the tem- 
perature of the and of the oil film. The 
increase in temperature reduces the viscosity of the 
oil, and the coefficient of friction drops. Thus the 
two actions are opposing each other, and it is con- 
ceivable that, up to a certain speed, the tendency to in- 
crease of the coefficient of friction, due to the increase in 
velocity, predominates over the opposite tendency to de- 
crease the frictional force due to the drop in viscosity of 
the oil: and it is also conceivable that, from a certain 
other conditions remaining the same, 
the other, and the coefficient of fric- 
tion proves to be independent of the speed. 

Thus the results of Tower’s and Lasche’s experiments aré 
perfectly consistent, as far as the influence of the velocity 
on the coefficient of friction is concerned; and the lat- 
ter’s experiments have established the very great impor 
is to be attached to the knowledge of the vis- 
given oil at different temperatures, if we want 
to judge of its lubricating qualities. 


also in- 
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The best lubricant for a given service is the one havy- 
ing the least viscosity that will maintain the necessary 
film between the -rubbing surfaces; and R. L. Ellis 
(Metallurgical and Chemical Engineering, Sept. 1, 
1912), in order to discover a law representing the rela- 
tion between temperature and viscosity of lubricating 
oils, likely to be met with in practice, made a large 
number of tests covering oils of widely different char- 
acteristics and over a wide range of temperatures. As a 
result of these investigations it was established that if 
7' is the temperature rise of the oil above its point of 
complete solidification, and V the corresponding viscosity 
relative to water (water being considered as unity), the 
rate of change in viscosity corresponding to the change 
in temperature is such that it is represented by the equa- 
tion TV" = C, where n and C are two constants de- 
pending upon the particular oil tested. 

The practical application of the law is that, given the 
point of complete solidification of the oil, and two deter- 
minations of viscosity (preferably at rather wide varia- 
tions of temperature), or else three viscosity determina- 
tions, it is possible, by plotting them on logarithmic 
paper, to determine with substantial accuracy the vis- 
cosity at any other temperature at which the oil is likely 
to be used for lubrication. In this way the relative value 
of different oils can be obtained, and an intelligent choice 
can be made of the best one to use for a given service. 

Lasche’s formula for the coefficient of friction of bear- 
ings heavily loaded has been found to be satisfactory in 
practice. When, instead, it has been applied to bearings 
subject to pressures up to 50 Ib. per sq.in., actual meas- 
urements of friction losses showed a coefficient of friction 
about one-half of what Lasche’s formula gives. For 
hearings working under heavy pressure, a viscous oil is 
generally used; and both Tower and Lasche, who made 
their experiments over a wide range of pressures—from 
low pressures up to very high pressures—in order to be 
able to impose on the bearings these high pressures used 
in their experiments a heavy engine oil and, natur- 
ally, the results obtained at low pressures cannot be ex- 
pected to agree with the results obtained in practice, when 
a lighter oil having a lower viscosity is more likely to be 
used. 

The influence of the specific gravity of the oil and the 
bearing pressure on the coefficient of friction has re- 
cently been emphasized by a set of tests made by A. L. 
Westcott (see Bulletin No. 4 of the University of Missouri 
on “Friction Tests of Lubricating Greases and Oils,” Vol. 
t, December, 1913) on oils of different specific gravities. 
The coefficient of friction was found to vary directly as 
the specifie gravity (the higher the gravity number in 
degrees Baumé, the less the coefficient of friction for a 
given load and temperature), and the relation found by 
plotting the coefficient of friction against bearing pres- 
sures (varying from 65 to 240 lb. per sq.in.) for each 
erade of oil at a constant temperature (several tests 
made for each grade of oil between 80 and 160 deg. F.) 
is such that the several curves representing tests made 
with the oil at different temperatures tend at high pres- 
sures to converge to a common point; and if the load on 
the bearing had been carried far enough, a point would 
have been reached where the curves for the higher tem- 
peratures would have crossed those representing the lower 
temperatures. In every case it was found that, for an 
oil at a low temperature, the coefficient of friction varies 
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with the bearing pressure at a higher rate than for an 
oil at a higher temperature, with a tendency to reach a 
constant value, independent of the bearing pressure, at 
an average temperature of about 150 deg. F. For in- 
stance, it was found that with dark-yellow engine oil 
(specific gravity 20 deg. Bé., flash point at 348 deg. F.), 
at a temperature of 81 deg. F., the coefficient of fric- 
tion is about 0.045 at 65 Ib. per sq.in., and 0.015 at 240 
lb. per sq.in. bearing pressure; and at a temperature of 
142 deg. F. the coefficient of friction is 0.006 at 65 Ib. 
per sq.in., and 0.005 at 240 lb. per sq.in. 

From tests made on three different qualities of engine 
oil with a specific gravity varying from 32 to 19.4 deg. 
Bé., the coefficient of friction varies inversely as the 
square root of the bearing pressure, approximately. 

That the coefficient of friction in a well-lubricated bear- 
ing varies inversely as the square root of the bearing 
pressure (and not inversely as the first power of the bear- 
ing pressure as derived by Tower’s and Lasche’s experi- 
ments) is further confirmed by Woodbury’s experiments 
(“Transactions” A. 8. M. E., Vol. 6, 1884), by Thurston 
(“Friction and Last Work in Machinery and Mill Work,” 
ith edition), by Thomas, Maurer and Kelso (“Trans- 
actions” A. S. M. E., 1913), and is not contradicted by 
Lasche’s experiments if we keep in mind that his for- 
mula is based on tests made with heavy oil in the bear- 
ings, in order to stand very high bearing pressures, and 
cannot be expected to give the same results as obtained 
from tests in which more moderate pressures and lighter 
oils were used. 


ILutMgER’s ForMULA FOR COEFFICIENT OF FRICTION 


From Thomas’ experiments Illmer derives the follow- 
ing formula which, as he states, may be taken as repre- 
sentative of the coefficient of friction that may be ex- 
pected in the practical operation of well-designed bearings 
such as are generally used for engines, generators, turbines 
and like machinery: 

f 0.4 
= ——_- 
Vv PT, 


where f = coefficient of friction, P = bearing pressure 
in pounds per square inch and 7, = virtual tempera- 
ture oil in degrees Fahrenheit (tempera- 
ture —60 deg.). I would suggest, on the strength of 
Mr. Westcott’s experiments, that the above formula be 
modified thus: 


(1) 


head of 


0.48 
Vv PT, 


where s is the specific gravity of the oil as compared to 


f- (2) 


water taken = 1. This would give a better agreement 
with Lasche’s experiments between 120 and 240 Ib. per 
sq.in.—that is, such a range of pressures for which we 
would expect a close check with the results of the inves- 
tigations of Tower and Lasche. 

A point which has caused a good deal of con- 
fusion in analyzing results of tests on lubricants and 
lubrication is the misconception of the importance 
attached to the external friction of a _ lubricating 
oil (resistance opposed to being squeezed out of the 
bearing under heavy pressure). The distinction be- 
tween external friction and internal friction in bearing 
lubrication was first made by Petroff (“Neue Theorie der 
Reibung,” Hamburg, 1888) who developed the hydro- 
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dynamic theory of lubrication; but when he derived the 
general formula for the moment of friction, he showed 
that the influence of the external friction is of very little 
importance, and the only dominating factor in deter- 
mining the coefficient of friction is the viscosity or in- 
ternal friction (resistance opposed by a film of oil to 
be sheared off). 

Mr. Ubbelohde, in “Petroleum” (see English trans- 
lation in the General Electric Review of November and 
December, 1915) denies that the external friction has 
anything to do with the lubrication of bearings, and the 
property of capillarity appears for the first time in con- 
nection with the problem of bearing lubrication. A 
nonwetting fluid (like mercury) when pressed between 
two surfaces tends always to flow toward the larger space 
and out. A wetting fluid instead, like oil (or even water 
provided that the surfaces are completely free from 
fat so as not to prevent the water from wetting them), 
tends always to flow to the narrowest point with a force, 
under certain conditions, sufficient to prevent the coming 
in contact of the two surfaces, even when very high pres- 
sures are used. Mr. Ubbelohde proves (and his statement 
is confirmed by a large number of experiments made by 
others) that all fluids adhere to all solid substances, 
and that the external friction should be neglected when 
analyzing the lubricating qualities of a given oil. Vis- 
cosity only is to be considered for the behavior of lubri- 
cating oil between bearing and -journal, and the analysis 
of a number of tests made on a large variety of oils 
proves that all oils of the same viscosity have the same 
coefficient of friction and, with increasing viscosity, the 
coefficient of friction also increases. 

Another very important factor affecting the coefficient 
of friction of bearings, first pointed out by Professor 
Reynolds in his article “Concerning the Theory of Lu- 
brication and Its Application to the Researches of Tower,” 
and furtiier developed by Sommerfeld (Zeitschrift fiir 
Mathematik und Physik, 1904) is the clearance between 
shaft and journal box, or the thickness of the oil film. 


INFLUENCE OF Orn Fitm THICKNESS ON LUBRICATION 


Professor Upton, in the Sibley Journal of Engineering 
(1916), gives a very good analysis of the conditions af- 
fecting the thickness of the oil film and its influence on 
the lubrication of bearings. He points out that in any 
bearing, when started from rest, the oil tends to stick 
to both the journal and the bearing and, due to this 
tendency, the resulting action will be a relative sliding 
of one moving layer of oil adhering to the shaft on an- 
other stationary layer of oil adhering to the bearing. 
Before the motion starts, both the journal and bearing 
are in contact. As soon as the motion starts, a film of 
oil is formed, which will act like a wedge between the 
journal and the bearing, and the wedging force, tend- 
ing to lift the journal and bring it to a central position, 
will be directly proportional to the viscosity of the oil 
and to the speed of rotation, and will be inversely 
proportional to the bearing pressures. The thickness 
of the film, evidently, will also depend on the product, 
viscosity X velocity 

load ‘ 
viscosity being practically a constant when the motion 
starts, if there were no high spots on the surface of 
journal and journal box, the film thickness would increase 
At a certain critical value of the 





The load being a constant, and the 


directly as the speed. 
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velocity, metallic contact ceases entirely, and the thick- 
ness of the oil film on the loaded side of the bearing 
begins to build up rapidly until it reaches a maximum 
value. By further increasing the velocity, the tempera- 
ture of the oil goes up and the viscosity of the oil drops. If 
the rate of increase in velocity is equal to the rate of de- 
crease in viscosity, the thickness of the oil film does not 
change. If, instead, the viscosity decreases at a higher 
rate than the speed increases, the thickness of the oil 
film decreases and we may again have metallic contact 
between journal and journal box. 

An oil of high viscosity will present less danger of 
seizing; but it will provide a less efficient lubrication on 
account of the coefficient of friction being high. The 
highest efficiency is obtained by approaching seizing as 
much as is consistent with the safety of the bearing, and 
by avoiding hand scraping of the journal boxes such as 
to minimize the danger of metallic contact with the high 
spots when the oil film becomes very small. 


BEARING Pressure AND Or, Fitm THICKNESS 


The bearing pressure has also possibly some influence 
on the viscosity of the oil und, consequently, on the 
thickness of the o'f film; but I-46 not know of any con- 
clusive tests embodying their intert*ation. The coeffi- 
cient of friction is evidently inversélv proportional to 
the thickness of the oil film, and either a smaller clear- 
ance or a lighter oil can be used with reamed bearings as 
compared witn hand-scraped bearings, with which we are 
confronted with more danger of seizing gn account of 
the thickness'o’ the oil film becoming too’ small when the 
temperature 1eaches a certain limit. 

Evidently there must be a miniihum value of the co- 
efficient of friction in film ‘fabrication, and this minimum 
value, as derived by Somrherfeld from the hydrodynami: 
theory of Petroff (suitably modified according to Rey- 
nolds’ idea on the influence of the variable thickness ot 
the oil film), is only 0.94 of the starting coefficient of fric- 
tion, which, according to Sommerfeld theory, is equal to 
the ratio of half the clearance between journal and journal 
box and the radius. According to Striebeck’s experiments 
(Zischr. des Vereins Deutscher Ingenieure, 46, 341, 
1902) the starting coefficient of friction = 0.14 and the 
minimum coefficient of friction = 0.0038. 

This minimum value is reached at different speeds by 
bearings working under different loads. The higher the 
load, the higher is the speed at which this minimum value 
is reached. 

In designing bearings, evidently, we cannot exactly 
integrate all the factors entering in the predetermina- 
tions of the coefficient of friction and load-carrying power 
of the bearing, and it is obviously necessary to recur to 
some empirical formulas derived from experiments and 
expressed in a form well in accordance with the theory 
of lubrication. 


ForMULAS FOR BEARING PRESSURE AND VELOCITY 


Formulas (1) and (2), given before, will give us the 
coefficient of friction. The following formulas given by 
Illmer and derived from the experiments of Tower, 
Thomas, Moore, Thurston and others give us 
Perit), beyond which the 


Lasche, 
the critical bearing pressure, 
oil film breaks, and the maximum allowable velocity, 
Vimaz.), based upon an ample supply of suitable lubri 
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cant at the rate of feed of about 350,000 sq.ft. of surface 
per gallon of oil. 
140 | di lb. per sq.in. 

\ 


P verit.) 


ry 


Vimar.) = 2-5HT \ p tt. per min. 
where P and 7, have the same meaning as before, V = 
minute, 7 = temperature 
surfaces the temperature 
(atmospheric — temperature 
and 


journal speed in ft. 
rise of the rubbing 
of the cooling medium 
in case of naturally cooled bearings) in deg. F., 

PVF 
H= 7 
per second of the bearing per square inch of projected 
temperature head. 


per 
over 


specific radiating capacity in foot-pounds 


area of rubbing surface, at 1 deg. F. 

The foregoing formulas apply especially to a steel jour- 
nal running in a rigid babbitt-lined journal box. 

The value of /7 depends on the mass of iron involved 
in the construction of the bearing. A massive construc- 
tion will provide for the dissipation of the heat more 
liberally than a small bearing. The conditions of the 
surrounding air have also a good deal to do with the 
specific radiating capacity of a given bearing. 

According to A."K. Pedersen (see American Machinist, 
Vol. 39, page 1017), a bearing made out of a large mass 
of iron and located in a place where the surrounding 
air is easily moved can carry off 77 per cent. more heat 
than a bearing of small mass located in st'Il air. 

From experiments made by the General Electric Co. 
on oil-ring bearings, the results of which, were published 

on aie 
hook. is derived IT — (7 = =. 
where A = 1,150. Mr. 
signing purposes for -“‘still air” bearings and small masses 
A = 1,860. 

Mr. Illmer finds that for heavy-duty commercial en- 
gines J] = 6 ft.-lb. for main bearings, and is equal to 
In small 


in Mr. Alford’s 


Pedersen suggests to use for de- 


between 4 and 5 ft.-lb. for outboard bearings. 
motor ring-oiler bearings substantially built, /7 = 4 
{t.-lb. and for bearings of small masses can be as low 
as 2 ft.-lb. The above data apply only to the natural ra- 
diation of the bearing into the atmosphere. 
water-cooling the value of // may be four times as large. 

From Lasche’s experiments // equals 3. ft.-lb., and 
from Thomas’ experiments /] = 2 ft.-lb. In a paper 
read in 1912 before the Rugby Envinecering Society J. 
C. K. Balfry has collected some useful data on the pres- 
ent design of high-speed bearings, and these afford good 


In ease of 


evidence that designers have in the past been unneces- 
sarily cautious in the load they allowed per square inch 
on the projected surface of such bearings. 

The following figures are given by Mr. Balfry as repre- 
senting the practice of the General Electric Co.: 

Peripheral Velocity 

Bearing Pressure of Journal, I t 
in Lb. per Sq.tn por See 
20.0 167 60.0 22 
30.0 190 73.5 23 
40.0 208 


P ripheral Velocity 
of Journal, Ft 
por Sec. 


Bearing Pressure 
in Lb. p r Squn. 
9 


> 


WatTER-CooLING OF BEARINGS 

High-speed bearings must be water-cooled, especially 
The heat generated in a 
bearing for a given peripheral speed of the journal in- 


in the case of large bearines. 


creases as the square of the dimensions or the bearing, 


Bearings and Their Lubrication.” 


MACHINIST Vol. 45, No. 20 
and the radiating surface from which it may be dissi- 
pated increases practically at the same rate. However, 
necessity for water-cooling arises sooner in the case of 
a large bearing than in the case of a small bearing. 

Water-cooling protects the bearing during the instant 
of start or stopping when, on account of the oil film being 
broken, metal contact occurs with a consequent momen- 
tary high coefficient of friction and, in case of forced 
lubrication, if due to accumulation of dirt or seale at 
the inlet of the oil supply, the quantity of oil admitted 
becomes insufficient, or some solid particles get into the 
oil film. Water-cooling will prevent the temperature of 
the bearing from rising high enough to melt the bab- 
bitt and, outside of a few scratches left, the bearing will 
ordinarily recover itself after the particles of dirt have 
been forced out again. 


DEDUCTION OF FORMULAS 


If vy, = peripheral speed of journal in feet per second, 
and v, = the maximum speed at which the journal 
could be run without any provision made for water-cool- 
ing, calling 7 and d the length and the diameter of the 
hearing in inches, P and f having the same meaning as 
before, the number of gallons of water per minute which 
must be provided for water-cooling (water at about 10 
deg. C) is 

Pfiv —~ v, ld 
Y= — ' : 5) 
1,940 

The product Pf is indicated sometimes as the “specific 
loss” of a given bearing and can be obtained from for- 
mula (1) or (2). 

The temperature rise of a given bearing at a speed V, 
provided that the bearing pressure does not exceed the 
P Cerit.) 


value of given in formula (3), is 


ac oe 
pp 0-4d 6) 
I] ts 

NP 


Pf Vd 
HP = ~~ 
2o,000 
will give us the horsepower losses at a given speed V 
in feet per minnte. 


PERFECT AND IMPERFECT FILM LUBRICATION 
According to A. K. Pedersen (see American Machin- 
ist, Vol. 37, page 599) the specific losses of a given bear- 
ing with a perfect film lubrication, for speeds above 500 
ft. per min., are given by 
, 51.2 
Pf => 


—— (8) 


and for speeds below 500 ft. per min. 
2.3VV 

t — 32 

when ¢ = temperature of oil film in deg. F. 

Mr. Pedersen makes a distinction between perfect film 
lubrication and semiperfect film lubrication, and lv puts 
oil-ring bearings among the semiperfect type. Evidently 
in the case of both forced lubrication and flooded lubri- 
cation we have types of perfect oil film. However, I 
believe that in the case of a ring-oiled bearing properly 
designed, constructed and Iubricated we have as good 
a film as in the case of forced lubrication. 


Pf = 
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Construction of Machinery for 
Laundries--l] 


3y FRANK A. STANLEY 





SYNOPSIS—Construction and operation of a 
clothes ironer and machining operations on the 
main frame. The production of smaller parts in 
fairly good-sized lots permits the use of special 
methods, 





As mentioned in the first installment on this subject, 
one of the important points about the Watts ironing ma- 
chine is the fact that the pressure is varied from that 
required for flat work to that for body work—miscella- 
neous articles with or without buttons—almost instan- 
taneously by the simple moving of a lever. ‘This is an easy 
operation, and there is no excuse for leaving the machine 


The wormshaft, with the inner bevel gear for operation 
from the main driving shaft and the worm for operating 
the controlling wormwheel which lifts or drops the roll 
boxes, will be seen lying on the floor in Fig. 3 at the left- 
hand end of the machine. A clutch connection for draw- 
ing in or disconnecting the power drive for this wormshaft 
is controlled by a simple lever at the side of the gearing. 

CHANGE IN RoLL Position 

In Figs. 1, 2 and 3 the bearing boxes for the rolls are 
illustrated dropped to position for the pressure suitable 
for ironing the usual run of flat work. To lift these rolls 
sufficiently to admit what is called body work, operating 
disks A and B, Fig. 3, are rotated to the left by revolving 























FIGS. 4 AND 5. 


with the heavy pressure needed on flat work when it should 
be changed for body-clothes ironing. 

The arrangement of this mechanism as shown in the 
The five pressure rolls on 


previous section is as follows: 
2, and their 


top of the drier will be seen in Figs. 1 and 
supporting boxes and the supporting boxes for these rolls 
are shown also in Fig. 3. These boxes are carried under 
adjustable spring control in brackets that are turned up 
with a cylindrical shank to pass down through the circular 
upper portion of the main housings of the laundry-ma- 
chine frame. The lower ends will be seen projecting well 
down toward the bearing box for the drier neck, and it 
will be noticed that they are slotted fork-shape to receive 
short links whose lower ends are mounted on studs pass- 
ing through an operating disk something like the wrist- 
plate of a Corliss engine. 

An operating disk is placed at each end of the machine, 
and the two are connected to work in unison by suitable 
gearing and a long through-shaft with a connecting-rod 
passing from the crank side of the operating disk to the 
ease of the worm gear, which is actuated by power from 
the bevel gear on the central driving shaft of the machine 
and by hand through a crank placed on the outer end of 
the wormshaft when desired to lift or drop the pressure 
rolls from the mangle. 


A CONTROLLING DEVICE FOR PRESSURE ROLLS 


the worm-operating mechanism to the position seen in 
Fig. 4. This shows a quarter-turn of the wormwheel 
from the original position, with the operating crank end 
of the links of the connecting-rod C in uppermost position. 
Here the short links D, Fig. 3, are swung into their radial 
position, thus lifting the boxes to the utmost extent pos- 
sible at this setting. To drop the boxes and the rolls to 
original position, the operating worm gear is given another 
quarter-turn, bringing the connecting-rod ( into horizon- 
tal position again, as in Fig. 5. The short links PB then 
assume the same angle of position as shown in Fig. 3, but 
on the other side of the center, due to the fact that in the 
complete cycle of movements of the wormwheel at the side 
of the disks, A and B are operated to and fro instead of 
being turned directly around. 

The top of each of the shoes or brackets for carrying 
the roll bearing boxes is capped with a spring cage in 
which the tension of the spring is adjusted by the screws 
clearly shown projecting from the top. The under side of 
the supporting brackets carries a spring also under the 
box. Each pair of roll boxes is thus independently adjust- 
able to apply the desired degree of pressure to each indi- 
vidual roll, and of course the adjustment in each case is 
made in relation to the angle of position of the rolls in 
relation to the vertical center line of the machine, the 
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spring pressure being greater as the guide openings for 
the roll boxes approach the horizontal line where the effect 
of gravity toward carrying the roll down against the 
work is practically lost. 

In this manner it is an easy matter to adjust each of 
the five rolls to give a uniform degree of pressure upon the 
work in spite of the fact that only one roll is near the 
vertical center line, the others having a greater or lesser 
degree of angularity in their line of travel toward the 
center of the drier. The details of this box for carrying 
the pressure rolls will be perhaps better understood from 
Fig. 6, which shows the general principles with clearness. 
[t will be obvious upon inspection of this view that the 
boxes are adapted to swivel to preserve alignment one with 
another, and the method of floating the box between the 
controls is also shown. 


The link D, by which the box is elevated to carry the 


pressure rolls from the work, is shown in its lower posi- 


a) Adjusting Screw 
Ar 


— 


‘Spring Casing 


FIG. 6. PRESSURE-ROLL BEARINGS AND ADJUSTMENT 


tion. When the disk is turned to the right, the connecting 
link is set over to the opposite side of its present center 
line and elevates the box sufficiently to remove the roll 
Adjustment 
of the roll balance to apply a greater degree of pressure 


the right distance above the present setting. 


at any time is possible by the adjustment screw at the top 
of the upper chamber above the holding bracket for the 
journal box. 


CONVENIENCE OF ADJUSTMENT 


It should be pointed out that the rolls present consider- 
able weight of themselves, irrespective of the weight of 
the supporting apparatus, and the facilities provided here- 
with for lifting these rolls and letting them back again 
into position as required are a great measure of con- 
venience, as the work may actually be performed by power, 
as already pointed out, or when desired the operating 
wormshaft may be rotated by turning a handle, as in mak- 
ing adjustment or inspecting the operation of the mech- 
anism. In either case the roll movement is very easily 
obtained without laborious effort upon the part of the 
operator, thus overcoming any tendency which might 
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otherwise be present to allow the rolls to be left continu- 
ously in one position instead of making the change pro- 
vided for in shifting machine rollers from flat work to 
body work—a change that, as pointed out before, may 
be made in less than 10 see. 


AvuToMATIC APRON GUIDE 
While it has not been intended to cover each and every 
feature of design in connection with this machine, there 
are a few other points of sufficient interest to justify at 
least a brief description herewith, aside from the point of 
view that any novel or unusual application of mechanical 














FIG. 7. AUTOMATIC APRON GUIDE 


principles may be of service in suggesting possibilities 
in the extension of the operating mechanism to other lines 
of apparatus. 

Fig. 7 illustrates the automatic device by 
which the end apron, or belt for carrying the work to the 
machine, is kept from running off at either end. Consid- 
ering the width of this apron, which is 120 in., the large 


means of 


number of roll surfaces over which it passes and keeping 
in mind also the fact that it must handle in its travels 
more or less bulky material likely to produce other con- 
ditions leading to irregularity in travel, it is really quite 
remarkable that such an apron can be guided with any- 
thing like regularity of action. 

The construction of this mechanism consists of a float- 
ing journal box A for carrying the roll bearings, the 














FIG. 8 TWO FRAME MEMBERS 


box itself having a sliding action in its channels in the 
base plate B. The outer end of the roll journal has an 
eccentric surface on which is mounted a double-end paw! 
This double pawl is normally supported in a horizontal 
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D), which 
roller 


by the weighted rocker-arm carries 


erosswise of the shaft a conical 


position sure ones above the top of the drier are shown in position, 


wooden hearing either by dotted or full circles. 


at all times upon the edge of the working apron passing This outline drawing is of value, as it also give 
over the rolls. some hint of the method used in laying out the two 

The upper surface of the block or base plate for the members of the housing—the base and the upper portion 
roll bearing block is provided at each end with a series of the frame—for boring the bearings, fitting up th 


of ratchet teeth sloping up from the center toward either boxes, ete. 


end. With the apron traveling through at its proper posi- 


' ; on DerTatLs 
tion upon the rolls, the sole action of this double-ended 


FRAMI 





pawl is to float back and forth without crowding the roll The detail of the bottom main frame is given in Fig. 
bearing either direction from normal. However, if the and of the top main frame in Fig. 10. These castings, 

; a while heavy in appearance, are cored out all the way 
iin Pprerre _— lei tate Sf os around, leaving a wall about %@ in. thick, so that the total 
ed = —_—- a = ——_ . one weight is not excessive, although the metal is sO disposed 








as to provide a rigid, substantial casting. These de- 


















































ey, tail drawings give a better idea also of the operation of the 
- Al machine and the manner in which the bearings are 
a = . 
: | fitted up. 
ie! As is the case with some other lines of machinery, 
* a including certain textile machines, some classes of farm 
a R 
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FIG. 9. BOTTOM MAIN FRAME | or 
: = ; 
“tof | “=e —i- J 
traveling apron begins to move toward either end of the u o- ) 
roll, thus running out of its proper track, the crossarm of - 3 4 : 
rocker lever ), on the other hand, allows it to drop, de- KES Tet J 
pendent upon which way the belt runs out of alignment. ," — , 
mn ° y ra . ~< 45 ; > xa) 
Che corresponding pawl C or C’ in the floating action , |8 
: ad . < a , 5. 
hack and forth drops sufficiently to engage with the in- 1 
° , s mi \ = y 
clined ratchet teeth F at the corresponding end of the = me 4 ] 
2 . . ° 2 . > 4 T or ' 
block, forcing the floating bearing for the roll either for- a “jad 
ward or back to produce the necessary condition of align- ; Wily 
ment with the other rolls to cause the apron to travel back 
° ° rh . . ° ° : ’ \ 
into its normal path. This take-up and adjusting action + Ses 3 Ream ce 
is going on perpetually and is controlled from one edge, Y ¥ (7 ie (OC) 
eT | 
— -2% - > 
te es - i 
FIG. 11. DETAILS OF ROLL BEARING AND BRACKET 
implements and other apparatus that might be mentioned, 
a number of surfaces on these laundry machines do me 
require any finishine other than cleaning up th) Ist 
and file, the fit of the internal member being determined 
simply by casting it sufficiently small to enter freely into 
the corresponding opening in the carrving member. Ther 
are, in fact, aside from the immediate bearings for the 
journals of driers, driving shafts and rolls, few fits that 
, have to he close. and in such Cuses is oiften more a 
Oe arretr Tt “WO! Dit i tae co. matter of having the parts so cast that they will go 
Y Ga baks Pein Ste ee rl together without interference than of trving to establish 
FIG. 10. TOP MAIN FRAME a fairly accurate fit between corresponding surfaces which 
may seldom if ever come in contact with one another in 
where the mechanism operates without injuring the ma- operation. 
terial in any way. In Fig. 10 at | are five pan | eTs To recelve the five hracke- 
The importance of the proper tracking of this apron ets for carrying the roll bearings or boxes, one of which 
will perhaps be more clearly recognized when it is real- is shown assembled in Fig. 6. The detail parts are seen 
ized what a great number of rolls the apron passes over. more clearly in Fig. 11, inspection of which will indi- 
This is best understeod by looking at Figs. 7 and 8, cate the nature of certain of the surfaces to be fitted and 
where all the rolls with the exception of the side-pres- placed. Thus the narrow ribs on the four vertical! cor- 
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ners of bracket B in this detail are merely filed to smooth 
them off, as these brackets depend for the fit of the shank 
in the bored hole in the top frame for general support, this 
fit being a nice, free, sliding one, to admit proper adjust- 
ment of the boxes up and down, as required. 

After the top and bottom of the lower main frame and 
the bottom of the top mai. frame have been planed, 
ready for putting together as in Fig. 8, center lines are 
laid off the right distance from the edges of the castings. 


FIG. 12. 


Working lines are established from these so that all holes 
are in the right position to the center lines or may be 
struck at a given radius to some center, such as shown 
in Fig. 10, where the two box openings at CD are repre- 
sented at a certain radius from the main center B. The 
center referred to is in this case a given distance above the 
base line of the top main frame, and the seat for the 
bearing for the drier neck is laid out from the same 
surface, so that the center will be accurately established. 
It remains, after laying out, to bore out the numerous 
holes through this frame and finish such surfaces as need 
to be fitted up for carrying corresponding parts. 

The general view, Fig. 12, which gives an excellent idea 
of one department in this shop, shows among other things 
one of the top main frames mounted upon the bed of a 
boring machine for machining the two holes C and D, 
Fig. 10, just referred to. At the back of this machine 
will be noticed two of the bottom main frames, which 
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have also to be bored at certain points for bearing pur- 
poses. 

A front view of this machine is given somewhat more 
conspicuously in Fig. 13, which represents clearly the 
method of setting up the job on the table of the machine 
and the type of tool used in boring the holes. Although 
these holes are shown open to the rear wall of the casting, 
they are actually cast with the wall integral. After the 
operation of boring, the intervening tie wall is cut out. 





FRAMES AND OTHER HEAVY WORK 


With other settings on the same machine all the other 
bearing openings are similarly bored. 

Fig. 14 represents the method of setting up the work 
to bore the five radially located openings in the top main 
frame for carrying the brackets for the pressure roll boxes. 
To set the work for this operation, the bearing for carry- 
ing the drier neck is secured to the seat in the opening in 
the top main frame. The whole affair is then slipped 
over a large post secured to the bed of the boring mill. 
The angular spacing between these five holes is not re- 
quired to be accurate enough to make it necessary to index 
the job by any precision method. It is important, how- 
ever, that each hole should be closely centralized in the 
cored jaw openings on the inside, as these must receive 
freely the corresponding bracket for carrying the roll 
box. <A position at one side of the center would make 
it necessary to do too much filing and fitting of the jaws 


to receive the bracket. The latter, as already explained, 
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is required to enter the radially bored holes with a nice 
sliding fit for the shank, which is turned up on a special 
fixture on an engine lathe. 

After the frame casting has been swiveled about the 
supporting post until by testing with the single-point 
boring tool the cored opening is closely centered, it is 
readily bored with the power-feed motion of the spindle, 
and the work is then reset for the next hole. This is a 
fairly heavy job for so small a machine, but it is handled 
easily, the process being facilitated by the portable crane 
shown at the left in Fig. 14. 

Some idea of the character of the different 
such laundry machines can be gathered from examination 


parts on 


SDD 


MACHINIST 


Constructing a Die for a 
Matted) Surface 


By Epwanrp J. Bessom 

Recently | was confronted with the job of matting sheet 
steel in such a manner that articles made from it wouid 
present a firm grip to the hand. The metal to be used was 
thick, and large 


Therefore it was strictly a job for the power press. 


0.025 in, production was expected, 


For the die a piece of tool steel 6 in. square and 2 in. 
thick was obtained. This was planed all over and ground 
on one large surface. It was then clamped on the table 
of a slotter, and a punch ground to 60 deg. was made to 














FIG. 13. BORING A SEAT FOR A BEARING IN THE 











TO BE 


FIG. 15. SMALL PARTS MACHINED 


of Figs. 12 and 14, which show more or less of the 
stock of rolls, levers, gears and castings required in the 
work of construction. A group of smaller parts, such as 
short links and levers, worm gear, boxes, sprocket wheels, 
collars and the like, will be seen on the bench illustrated 
in Fig. 15. Most of the latter work, except the chucking 
jobs, is handled in fairly good-sized lots, with simple fix- 
tures to enable them to be grasped and machined properly, 
after which they may be quickly released for the admis- 
sion of new work. 





FIG. 14. BORING THE TOP FRAME 


This punch was used to make small 


fit the tool holder. 
indentations on the surface of the die. 

The automatic feed on the slotter was adjusted to feed 
about 0.025 in. per stroke. By this means the holes were 
spaced longitudinally, while transversely the spaces were 
kept even by using the graduations on the transverse feed 
0.025 in. for each line of 


and setting the table over 


indentations. 

The ram of the slotter was set for a lone stroke, so that 
it would deliver a sharp, quick blow, as would a hammer, 
to the punch. 

The rows of indentations were each stopped after pass- 


ing a circle scribed on the face of the die. Then after the 


die was taken from the slotter, it was faced in the lathe 
until the center with the matted surface in it was 7/,, in. 
higher than the rest of the die and 2,4; in. in diameter. 


The die was made in about 12 hr.: the punch, or force, 
took less time and was made flat. This same method can 
he used for making the background for embossing dies. 

7 


Water Power in the United States, according to revised 


figures of the United States Department of Agriculture, is 
placed at the minimum of 27,493.000 hp. and maximu mof 
53,905,000, the: minimum representing the amount of power 
that could be developed from the use of theaverage annual 
minimum stream flow for the lowest two consecutive seven- 
day periods of each year, while the maximum represents the 
amount that could b developed from the use of the average 
maximum continuous stream flow available for six months 
during the year. The national forests are stated to contain 


the 


is found 


30.4 per cent. of this minimum and 31.3 per cent. of max- 


per cent. of the country’s total 


imum, while over 72 
in the mountain and Pacific states. 
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System of Special Holders with 
Inserted Cutters 
By Eart L. Lippert 
I have been assisting in the installation of a depart- 
ment producing special tool holders for use in the factory. 
This department has grown from a hazy idea to a com- 
Each detail was added as 
There was no effort to 


plete smooth-running system. 
the necessity presented itself. 
fit a system to the plant. 
It started with the effort to install a tool-grinding 
system for making and grinding all lathe and similar 
ay 
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FIGS. 1 TO 4. 


tools. In order for a workman to grind a tool with 
the use of which he is entirely ignorant it is necessary 
to have a drawing showing every detail accurately. The 
design must be such that an indefinite amount can be 
eround off the cutting end. grinding all angles each 
time, without changing the shape from the original. 
The tool holder must be made to hold the tool to a 
ertain set angle and height, so that a careless or in- 


APPLICATIONS OF 
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different operator cannot clamp it in an unsuitable position 
and then blame the tool shape for poor work. 

We have found it necessary to keep in stock and use 
at least three times as many tools of each tool number 
as are needed for one day’s supply. In some cases this 
requires a large number of tools on hand, so that, from 
the first, forged tools were quite impracticable. With 
but few exceptions, 5¢-in. square tool bits have been found 
large enough, and this size, with 1%4-in. and %-in. square, 
covers most of the tools we use. 

The design of the tool blocks and tool holders is the 
basis of this description. Instead of making a plain block 


aul 


TOOLS 


MULTIPLE 


with wide slots for forged tools of indefinite shape, held 
perhaps by a plate with heavy setscrews in it, the sma!! 
cutting tool is carefully designed, first, with reference to 
For instance 
on the drawings of the small tools are shown the best 
shape for the material machined, feed and depth of cut 
and ease of grinding to uniform shape with least waste 
of the tool. 


many points formerly never considered. 
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One thing which I never saw employed much before, the proper height and to form the correct angle with th: 
but which we use universally, is a negative top rake on work. When using a tool with negative top rake, it ca! 
the cutting point. The top of the tool is ground on an either be raised enough above center, in a parallel pos 
angle of 5 or 10 deg. down (the ideal angle would be — tion, to have the right cutting rake, or the rear end ea 
about 30 deg.) instead of high at the cutting edge. This be dropped down to secure the same result. 
makes it possible to remove pits and chipped spots from When a comparatively frail tool must have son: 
adjustment sidewise in its slot, it is always provided wit 
a setscrew or similar support out at the end where neede« 

The method of holding 


that has been adopted almos 
universally, is to provide clamps as large and heavy a 
possible (within reason, of course) to bear on the top 
of the tool close up to the cutting end, for a length 
of 1 to 2 in. With a clamp of this nature and the 
bottom of the tool ground flat, with the side of the tool 
either bearing against the side of the slot or supported 
with an adjusting screw, the strength and rigidity of a 
very small tool are almost equal to that of the holde: 
itself. When the tools are dropped down in the rear 
at more than a 10-deg. angle, it is necessary to support 
them with setscrews in a plate across the back of the 





block o1 holder. 
FIG. 5. METHOD OF HOLDING SINGLE TOOL 


The underlying principle is that tool blocks can bi 
the top of the tool and preserve the proper length on made to use small cutting tools, just as Armstrong and 
the cutting edge without removing an excessive amount other holders have replaced many forged tools. 
from the end. By grinding back to a fixed dimension The results have justified the expense. Many hundreds 


from the end, the cutting edge is always the same height of pounds of forged tools have been released from service, 
| 
from the bottom. The same principle applies to grinding and much of this steel has been hammered down to sma!! 
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FIG. 6. LAYOUT AND NECESSARY INFORMATION REGARDING THE BITS 


the side of the tool on the cutting edge. The size sized bars. Instead of having a very limited supply 
of the tool depends only partly on the severity of the of stock on hand we have all that will be needed for 
cut. The room that there may be for building the holder some time to come, at the comparatively small expense 
around the point of the tool is an important feature. of forging. The grinding department can sharpen tools 

When the tool itself has been drawn and approved, at less cost than could the individual machine operators. 
the tool holder is built around the tool, to hold it at The actual production time of each machine has been 
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The high-speed scrap 
tool for 


increased a little for every day. 
amounts to but little, 
one job it is used somewhere 
prospect of being held up by lack of high-speed steel. 


is too short 
there is 


for when a 


else, and no 

The tools are all machine ground on the angles—a 
method that has proved to be cheap and. fast and that 
insures accuracy; the radii are ground both by hand and 
by machine. The machines we use are one small Seller’s 
erinder for forged tools, which we have adapted to grinding 


We have 


ingenious design, 


small tools, and several small cutter grinders. 


a special radius-grinding fixture of 
which not only grinds the radius on the end of a tool, 
but any angle, with any clearance, on each side of the 
radius. The handled on this attachment 


with great accuracy and faster than it can be done In 


work can be 


any other way and held to drawing. 


EY 


Making Simple Dies and 
Templets 
W. J. WELLS 


After seeing several simple dies spoiled in the making, 


By 


owing to inexperience or nervousness on the part of the 
makers—young fellows trying to advance in this line 
of work—I am prompted to show an easy and simple 
method of making templets and dies that may be of 
interest to some of the younger mechanics. 

The dies referred to were of the simple piercing and 
blanking tvpe commonly known as follow dies, which were 
to produce blanks similar to the templet shown in Fig. 1. 
Any dimension could vary 0.004 or 0.005 in., but a varia- 
in. would be too great. 
j; In. 


if 


tion '/,, 
experi- 
mental purposes, one to be used as a templet. The blanks 
led by guess, and the 


Several blanks thick were wanted for 


were laid out with dividers and filed 
cuessing was very poor as there were no two alike and 
all were far from what was required. 

About the best way to make the first lot by hand is 
to cut several pieces of material to the proper length and 
width and clamp them together. Lay off the 14-in. holes 
2 in. apart and drill and ream them. Large holes should 
not be drilled in single thin pieces when a round hole is 
required, 

The next step is to make the gages shown in Figs. 2 
and 3. The gage shown in Fig. 2 is for the %-in. ra- 
dius at the ends, and the flat shown on one side is for 
establishing a line 3% in. each side of the center, which 
is half the width of the straight part of the link. The 
gage shown in Fig. 5 is a 43-in. washer ;'y in. thick with 
a 14-in. hole that fits over the stem of the templet, Fig. 
2, which should be */,, in. long. It requires only a few 
minutes to make these pieces and saves a lot of bother 
later. 
as templets in filing the ends of the work shown in 
Fig. 1. 

In Figs. 4 and 5 is shown the proper way of holding the 
filed. This the if we 
have worked with reasonable care up to this point we 


They should be casehardened in cyanide and used 


work to be finishes model, and 
are ready for the die. 

After the steel die block has been surfaced and squared, 
the face should be treated by heating until a dark-blue 
color is obtained, or by rubbing with a little clean waste 
Another 
good surface for a layout is obtained by filing or grind- 
ing off all tool marks and rubbing with emery cloth. 


dampened with sulphate of copper solution. 
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The rubbing should not be done straight across, but 
around and around, covering only a small portion at a 
time. Layout lines are easily seen upon this dull finish. 

In Fig. 6 is shown the proper layout for this die. 

With a very fine scriber draw the lines B and C, 2 in. 
apart, crosswise of the steel 1 in. from the center, and a 
line lengthwise about 14 in. from the center. With the 
dividers set to 33 in., which is the width of the templet at 
the large end plus 4/g in., which we allow for scrap, lay 
off # and F, using as centers the intersection of B and C 
with the lengthwise line. The layout should always be 
reckoned from the large end ef the blank. Fig. 7 shows a 
blank with a clipped ear, the result of the layout shown 
in Fig. 8. 

We could bore this die on the miller without a layout, 
but we would have to put the clearance in later, so it 


«far 


y 3” 
5 


x gf 
\e 
<e af ” | 00” 
I | 


a 


a 
c ¥ 


fe 5 : Gages 
FIG.1 By »» Case * Ternplets 
. "Kis Hardened FIG.3 
FiG.2 


4: Hardened Farallel 
ar Straight Cage 


| Tr é 
Steel Die Ul 
FiG.6 . 


SIMPLE DIES AND TEMPLETS 


is best to do it in the lathe, using the compound rest 
set for 34-deg. clearance for the %4-in. holes, and taper- 
ream the 14-in. holes. The straight part in the middle 
can be drilled out and finished in the miller or shaper 
with an extension tool, and the 43-in. radius also. When 
the screw holes are drilled and tapped, and the dowel 
pin-holes drilled, the die is ready for hardening, after 
which it is ground on both sides and fitted to the shoe. 

A templet should be marked “Die” on one side and 
“Punch” on the other, as an irregular punch will not fit 
the die if laid out from the same side of the templet. 
In laying out the die the surface marked “Die” should 
lie next to the steel, using the other side for the punch. 
As there are several styles of die shoes and punches, the 
workman should be governed largely by the material fur- 
nished. The piercing punch holes in the punch holder are 
located by drilling through the die from the back, with 
the blanking punch in place. The most important thing 
in a follow die is to place the piercing holes in proper 
relation to the blanking. Then the die becomes a mas- 
ter by which to make and align the punches. 

The dotted outline of the blank on Fig. 6 is for the 
purpose of shewing the proper layout. 
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Operations on the Receiver --II 





SYNOPSIS—This article continues the detailed 
description of manufacturing operations on the 
Springfield rifle receiver, outlining many inter- 
esting milling operations and showing full details 
of the milling cutters and fixtures. The method 
of locating the receiver in the various jigs or fix- 
tures is clearly shown. 





MILLING RIGHT SIDE TO FINISH 
-Pratt 


OPERATION 11. 


Transformation—Same as Fig. 281. 


Machine Used 





& Whitney Lincoln type belt-drive miller. Number of Oper- 
ators per Machine—One. Work-Holding Devices—Work 
clamped to block, using bottom as working points, Fig. 291. 
Tool-Holding Devices—Cutters held on standard arbor. Cut- 
ting Tools—Similar to Fig. 283. Number of Cuts—One. Cut 
Data—Speed, 50 r.p.m.; %-in. feed. Coolant—Cutting oil, drop 
at a time. Average Life of Tool Between Grindings—2,000 


296; the fingers show if form 

is right: other gages same as operation 9. Production—20 

pieces per hour. Note—Stops A and jaws B, Fig. 291. Side 

zaged by straight-edge across top of mandrel. 

OPERATION AA. REMOVING BURRS AFTER OPERATION 11 
Number of Description of Operation 


pieces. Gages—Similar to Fig. 





Operators—One. 


Scraping burrs left on edges from operation 11. Apparatus 
and Equipment Used—File and scraper. Production—280 
per hr. 


*Copyright, 1916, Hill Publishing Co. 
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OPERATION 
Transformation—Fig. 


13. MILLING 


9909 


LEFT 
Machine 


SIDE TO 
Used—Pratt 


FINISH 
& Whit- 


ney Lincoln type belt-drive miller. Number of Operators Per 
Machine—One. Work-Holding Devices—Special vise, Fig. 293, 
located by bottom. Tool-Holding Devices—Cutters held on 


Number of 
Coolant— 


Form cutters, Fig. 294. 
Speed, 50 r.p.m.; %-in. feed. 


Cutting Tools- 
Cuts—Two. Cut Data 
Cutting oil, drop at a time Average Life 
Grindings—2,000 pieces. Gages—Stand and form, 
and 296. Production—20 pieces per hour. 
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arbor. 


of Tool Between 
Figs. 
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STEEL, HARDEN ‘. 


FIG. 295B 


OPERATION {3 
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90 


BURRS LEFT BY 


REMOVING 
OPERATION 1 
Description of 
operation 138. Apparatus 
scraper. Production—250 


OPERATION BB. 
Operation— 
and 
per 


Number of Operators—One, 
ling burrs from edge afte: 
Mquipment Used—Cut, file and 
hr. 

OPERATION 14. 

Transformation—Fig. 
1% Universal Number of 
Vork-Holding Devices—Fig. 
m arbor. Cutting Tools 
Number of Cuts—One, Cut 
min. Coolant—Compound. 
irindings—200 pieces. G 
per hour. Note Side 


OPERATION 


FRONT END 


Machine Used—Standard 
Operators per Machine 
298. Tool-Holding Devices 
Hollow radius cutter, Fig. 299. 
Data—Speed, 270 r.p.m.; feed, in. 
Average Life of Tool Between 
Gages—Fig. 300. Production—40 pieces 
and bottom ar working points. 
MILLING LEFT SIDE OVER CUTOFF- 

SPINDLE HOLE 
Machine Used 
6 Number of Operators per 
Devices—Work held as in Fig. 
Tool-Holding Devices— 


MILLING LEFT SIDE, 


297. No 
One. 
Held 


oY 
o 


pe. 
€ 


15. 


Transformation—Fig. 301. Whitney Man- 
facturing Co. hand miller No. 
Machine Cone, W ork-Holding 
03, working from hole and bottom. 
‘utters held in holder, taper hole. Cutting Tools—Form cut- 
ter, Fig. 304 Number f Cuts—Two. Cut Data—Speed, 300 
.p.m hand feed Coolant—Compound, \%4-in. stream. Aver- 
age Life of Tool Between Grindings—200 pieces. Gages 
Stand gage and templet, Fig. 305; A, distance gage; B, form 
gage of finger type. Production—40 pieces per hour. Note— 
Machining diagram, Fig. 302. 
IPERATION CC. REMOVING 
Number of Operators 
burrs teft by cutter 
and scraper. Production 


OPERATION 17 


Fie. 8306 


BURRS AFTER OPERATION 14 


One. Description of Operation—Fil- 
Apparatus and Equipment Used— 
250 per hr 


MARKING BARREL 


Transformatior Number of Operators—One. 
Description of Operation—Stamping “draw” line on receiver 
for thread milling to match with that on barrel. Apparatus 
ind Equipment Used—Fixture with stamp, operated by hand 
lever, Fig. 307 Gagres—Gaging from side of lug, 308; also 
hown in place at A 307 Production Note 

Working points, h bottom. 


ing 


File 


‘ig. 
. Fig 350 per hr. 
ole ane 











£0 Teeth, 1.1. FIG. 300 


FIG. 299 14 


FIG. Z0l 


368” > 
268" > ORS” 
Grind | 


No.4 Taper | } 
¥ 


STEEL (Harder) 





ACHINIST Vol. 45, No. 20 


DN. 
; “LW 
FIG.310 
GRIND 
25 TAPER 


155 "-Mthe--. 
2.65" -----=>4 
10 Teeth, R17 
FIG, 3il 


, ae 


” 
iD Ai se -- 
4) 





un 
FIG.312C 





¥ 
K-00925" 
Ap 575" 


n 
26525 F 
Decay Fit to Tenplare 
)- Jeet), Leff Hand for Finisher ' 


4.7675" 


725" 
FIG. 305 A 


Reeth = 


9 Fougher 
FIG. 304 
ma) 


ba Eos eee gen 
| 
‘ee 
FIG. 
Markin 
Chise/ 9 


A | a 


_— 
See" 


I <— ae” 
a ath 


rn Some. 305 8 —~_| 


306 n 
2 cece coe 327 * oneene wee eee oD 





C.L. of Screws~ 
57” 


FIG. 308 











AMERICAN 





November 16, 1916 

















MACHIN 

















Ze 








s 
8 —— r In he 05‘ 
: =K pe Cc x3 i ; —: 


2G s 10 n 


be 3 75" OBES ear “= 1.9315" >bL0625> 
>| 














= FIG. 315 8B 





Locate-Brass 






















| 7 
s kag 125" > 16875" > 625 
AT : = sone 
Rx 104 FIG. 315¢ . 
Gh -/ Y 
= uA Ain f y —_—y- 
- & Qi | 3/g W.1. Pipe ] 
w- ay: A 7 
= We Bi 8 > 
s]= r § 
— 5 7 
= = *.° > - 
Ss | > ba) %) 
s)2] 8) oe ee 
vl § a yp SS LHS S BS 28 Threats 
rE ~s &w* a S * = J — per Inch 
eS M&S op y * ig = callers: - 
= Js, Sa I © S . J, T iy © 
Ay + R i ' y 70.6255 
1 1 Y {0.0525" ke) 875 >< » 2.687 => 
~104"< 1.093 o19" 20 Teeth * 36745 - > 
' ' , 
on. tee 065° ---> >i FIG. 315 A 
¥ » , 
, OPERATION 18 
OPERATION 16. HAND MILLING FOR END OF THREAD Two. Work-Holding Devices—Work held in fixture, using 
Transformation—Fig. 309 Machine Used—Whitnev hand front end and tang as guiding points, Fig. 314; Fig. 315-i 
miller No. 6. Number of Operators per Machine—One. Work- shows use for hand reaming, the tools used and the thread 
Holding Devices—Work held in a hand, rotating fixture, Fig tage in place. Pool-Hol ling Devices—VPratt & Whitney arbor 
310. Tool-Holding Devices—Taper shank. Cutting Tools 315-A. Cutting Tools—Standard thread cutte Fig. S15-A: 
Taper-shank cutter, Fig. 311. Number of Cuts—<'ne. Cut hand facing and counterboring tools, Figs. 315-B and 315-C 
Data—Speed, 600 r.p.m.; hand feed. Coolant—Cutting oil, |,-in Fig. 315; A, milling cutter; I, hand facing tool; C, hand 
stream. Average Life of Tool Between Grindings—About 200 counterbore; D, use for handwork and gaging. Number of 
pieces. Gages—Distance, 0.572 in., Fig. 312-A; depth, Fig. Cuts—One. Cut Data—30 r.p.m. for the work; cutter, 450 
312-B: width of slot, 312-C Production About 100 per hr. r.p.m Coolant—Cutting oil, \4-in. stream Average Life of 
Note—Working points, outside of front end and bottom. Tool Between Grindings—200 pieces. Gages—Plug thread, 
x — ome ‘ . s . Fic. 316. Production—35 re~ hr. two machines Note—Fig 
OPERATION 18. THREAD MILLING FOR BARREL 315-D also shows plug thread gage in place. The thread is 
Transformation—Fig. 313. Machine Used—Pratt & Whit- milled with a single cutter to insure an accurate duplication 


ney 14-in. thread miller. Number of Machines per Operator— 


the 


the plain miller and the profiler 


In manufacturing the Springfield rifle receiver, 
Lincoln type miller, 
are much in evidence. Some of the operations are per- 
formed in fixtures which hold a sinvle receiver 
other times, when the cutting capacity of the 
permits, it will be noted that two receivers are machined 
at once. single milling are shown in Figs. 
293, 298, 303, 566, milling 


while at 
machine 


Examples of 
312, 
in pairs are not as frequently found in the operations 
illustrated in this particular section but one good ex- 
this practice is shown in Fig. 318 in which 
the is being milled to its finished 


350 and Examples of 


ample of 
the top of 
form. 

The use of gang milling cutters on the receiver is evi- 
dent in the illustrations accompanying this article and 
will be further emphasized as the description proceeds. 
A good example is shown in Fig. 342 in which the top 
of tang and overweil are milled to remove the rough 
stock. The machine this Pratt & 
Whitney No. 5 Lincoln type miller with belt drive. The 
fixture used to hold the work for this operation is of a 
type very generally used at the Springfield arsenal and 
sliding jaw actuated by a cam 


receiver 


used in case Is a 


consists of a vise with a 
with a handle, 


the work itself being first accurately set 





of threads, which is quite necessary to prevent gas leakare 
upon an arbor before being gripped in the vise ja 

Slidin:-jaw fixtures of this type are not only quick in 
action and allow the easy removal the work but also 
hold the piece rigid against a heavy cut which is par 


ticularly essential on roughing operations. 

Another duplex milling Fig. 322 
which is the set-up for operation 20, milling the under 
the tang. It noted that the 
f sliding-jaw vise fixtures is used for this operation. 

Among the interesting profiling operations is the one 
shown in Fig. 327 in which the underside of the tane 
on the right hand side of the being profiled 
convenient holding de 
a quick release and 


case ot is shown in 


side of will be same type 


receiver 
This illustrates another form of 
vice, also cam actuated, which has 
also sufficient leverage to resist the comparatively light 
strain of profiling, although it would probably not have 
holding power enough if applied to a heavier milling 
operation, 

~The thread miller comes into play in cutting the in 
ternal thread which fastens the ver to the rifle barre! 
Each operator on this work runs two machines while 
the work is held in fixtures using the front end and the 
tang as guiding points. A production of 


rece} 


)*~ 4 . 
3) preces per 


hour for two machines and one operator is obtained. 
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OPERATION 19. MILLING TOP 
Transformation—Fig. 317. Machine 
type miller. Number 


ney No. 2 Lincoln 
Devices—Work 


Machine—One. Work-Holding 
Fig. 318; working points, hole, bottom and side. 
Devices—Cutters held on arbor. 
Fig. 319. Number 


FIG. 329 
OPERATION 2li 


of Cuts—One. Cut Data 


54-in. feed. Coolant—Compound, two 


age Life of Tool 
Fig. 320; A, form of top, front and back; 
from hole. Production—20 per hr. for 
the back end. 


Between 


One cutter mills the front, the other 


OPERATION 20. 
Transformation—Fig. 321. Machine 
ney Lincoln type miller No. 


chine—One. Work-Holding Devices 
322; working points, hole and side. 


of Operators 


Tool-Holding 
Cutting Tools—Form cutters, 
Speed, 60 r.p.m.; 
Grindings—2,000 pieces. 
diameter, measured 


MILLING UNDER SIDE OF TANG 

Used—Pratt & Whit- 
2. Number of Operators per Ma- 
Work held in vise, 
Tool-Holding Devices— 








F1G6.325 














wl 
kaapy Teeth 3 ayer 


FIG. 328 








F1G.327 


Cutter on arbor. Cutting Tools—Forming cutters, Fig. 323. 
Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed per 
minute. Coolant—Compound, %-in. stream. Average Life 
of Tool Between Grindings—4.000 pieces. Gages—Stand, with 
numerous fingers, Fig. 324. Production—20 per hr, 
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Cu End when Grindi 
Pp a: : — a, 
I No.3 Taper | — aa 2° ee ~ 
| mans" a 
Ls" >*K--095>4 & | 
he 2.455 -~ AS 
FIG. 333 FIG. 332 
eae, J 
A B % gare ere q . Cross Grooves ~_ P 
O O ge | OA Warden = teen , Harden "106 Pep a ers pl 
3 i , " Ss 0 Deep rde S farden 2 {5 
a ee ee 0.203iy ¥y2! , A Oly y y 2203 wp pl Harden s © 
O° | dy 7 Secsteletenenneeinae $ ie : #2 g = 7549 075 
a j : ee » lexst0.375 aa 0.515 Koko Gastro 2 0549), sogt fi 572" re 
J ee — "0311 Front and 0.0!’ Deep 3 « 2.25" + Ss 
AA-~Guard Screws, B- Sear Nose,C~ Rear of Magazine, D-Ejection Pin Both Ends 
FiG.334 FIG. 337 
Operation 22 
OPERATION 21. PROFILING UNDER SIDE OF TANG, RIGHT OPERATION EE. REMOVING BURRS LEFT BY OFP#R- 
Transformation—Fig. 325. Machine Used—Pratt & Whit- ATION 22 
ney profiler No. 2. Number of Operators per Machine—One. Number of Operators ne Description of Operation 
Work-Holding Devices—Work held on mandrel, clamped in Filing burrs. off tang left bs operation 22 Apparatus and 
fixture, Fig. 327; note the pivoted, swinging clamp with cam; Equi file. Production—300 per hr 
working points, hole and bottom. Tool-Holding Devices— a " en “ tn: ih me rn eornnrver 
Taper shank. Cutting Tools—Round-nose profile cutter, right OPERATION FF. HANL MILLING TO REMOVE STOCK 
hand, Fig. 328. Number of Cuts—Two. Cut Data—Speed, 1,200 FOR ODSSVATION 23 : 
r.p.m.; hand feed. Coolant—Compound, %4-in. stream. Aver- Transformation—Fig. 331. Machine Used—Brainard hand 
age Life of Tool Between Grindings—200 pieces. Gages— miller. Number of Operators per Machine—One W ork- 
Form, Fig. 329. Production—65 per hr. Note—Machining dia- Holding Devices—Work held in vise jaws, locating from hot 
gram, Fig. 326. and bottom, Fig. 332. Tool-lislding Devices—Taper shan‘. 
ON DD REMOVING sURRS LEF xy , Fig. 333. Number of Cuts —One. Cut 
OPERATION DD. as + , ras URRS LEFT BY Data— Speed, 900 r.p.m.; hand teed. Coolant—Cuttirg,oil put 
OPERATION 1 on with brush. Average Life of Tool betwee) Grinaings 
Number of Operators—One,. Description of Operation—Fil- “a pieces. aft ees mmage” hs per hi.. Note;—This simply mills 
ing burrs left on edge after operation 21. Apparatus and @ flat spot for starting dri 
Equipment Used—Flat file. Production—300 per hr. OPERATION 23. DRILLING GUARD-SCREW, EJECTOR-PIN 
bat AND SEAR-NOSE HOLES 
OPERATION 22. PROFILING UNDER SIDE OF TANG, LEFT ; ‘ ; 
af . : , Transformation—Fig. 334. Machine Used—Pratt & Whit- 
Transformation—Fig. 330. Machine Used—Pratt & Whit- ney four-spindle upright drilling machine. Number of Oper- 
ney profiler No. 2. Number of Operators per Machine—One. ators per Machine—One. Work-Holding Devices—Work held 
Work-Holding Devices—Same as Fig. 327. Tool-Holding in drill jig, Fig. 335; located by mandrel, held by clamp A; 
Devices—Same as operation 21. Cutting Tools—Two, same as bushings in swinging leaves. Tool-Holding Devices—Drill 
Fig. 328, except left hand. Number of Cuts—One. Cut Data— held in drill chuck. Cutting Tools—Twist drills. Cut Data- 
Speed, 1,200 r.p.m.; hand feed. Coolant—Compound, two % ; ~in. 400 r.p.m.; hand feed. Coolant—Cutting oil, ,,-in. stream. 
streams. Average Life of Tool Between Grindi Average Life of Tool Between Grindings—From 300 to 400 
Gages—Fig. 329, gages both sides. Production—65 per hr. pieces. Gages—Stand, Fig. 336, and plug, Fig. 337. Produc- 


Note—Machining diagram, reverse of Fig. 326. 


The intricate shape of the receiver and the many cuts 
made upon it conspire to render the design of testing 
fixtures rather difficult. It is interesting to note the 
way in which these different things have been overcome 
and the resulting fixtures which are used in gaging the 
various out of the way surfaces. A good example of 
this is shown in Fig. 324 for testing the milling of the 
underside of the tang and also in Fig. where the 
alignment of the guard screw, ejector pin and sear nose 
is tested. It will be noted from the construction of this 


|on 
Os 


tion—20 pieces per hr. 
inspecting fixture or stand that a very slight discrepancy 


between the centers of these holes may be instantly de- 


tected. It should also be noted that the inspection fix- 
tures as far as holding the work ic concerned, follow 
in principle the jig illustrated in Fig. 335 which is a 


good point to follow in shop practice in general. 
This principle is often overlooked, especially i 
where designing of tools and gages is not sees Fer under 
In such man likely 
holding fixture for the work and 


) shops 


a central organization. cases one 


to design the jig 


or 
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OPERATION 24. DRILLING SEAR-JOINT PIN HOLE, ETC. 

Transformation—Fig. 338. Machine Used—Dwight Slate 
Co. three-spindle upright drilling machine. Number of Oper- 
ators per Machine—One. Work-Holding Devices—Work held 
in drill jig, Figs. 339-A and 339-B, located by mandrel A held 

















Mill N°), Cut 20 Teeth, /4 “Angle LH. 
Mills » 2&3 Cuti8 »_; Spraf/iurn in48in.RH. 
leeth Cut L.H. 


FIG.343 


swinging clamp C;: Fig. 
with mandrel in place. Tool-Holding 
Devices-—Drill chucks. Cutting Tools—Twist drills. Cut Data 

Speed, 600 r.p.m.; hand feed. Coolant—Cutting oil, ,;'-in. 
stream. Average Life of Tool Between Grindings—200 
400 pieces. Gages—Stand, Fig. 340. Production—35 pieces 
per hr. 

OPERATION BURRING OPERATIONS 23 AND 24 

Number of Operators—One. Description of Operation— 
Scraping burrs left by drill in operations 23 and 24. Appa- 


ratus and Equipment Used—File and scraper. Production— 
300 per hr. 


against stops B by thumb-screw in 
339-B shows jig empty, 


GG. 
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OPERATION 25. MILLING TOP OF TANG AND OVERWEL:? 
Transformation—Fig. 341. Machine Used—Pratt & Wh 
ney No. 3 Lincoln type, belt drive. Number of Machines pe: 
Operator—Two. Work-Holding Devices—Special fixture, Fi: 
342. Tool-Holding Devices—Cutters held on standard arbo: 











FIG,.340 
OPERATION 24 




















FIG.344A 








FIG.344B 


OPERATION 25 


Number of Cuts 
—One. Cut Data—50 r.p.m.; %-in. feed. Coolant—Compound, 
two \4-in. streams. Average Life of Tool Between Grindings 
—1,000 pieces. Gages—Fig. 344; A, rear shoulder from front 
end; L, contour and sides; use straight-edge resting on side. 
Production—20 pieces per hr. Note—Working points, side an? 


bottom. 

OPERATION HH. REMOVING BURRS LEFT BY OP. 25 
Number of Operators—One. Description of Operation— 
Milling burrs that are thrown up around well in operation 
2 Apparatus and Equipment Used—Hand mill with pilot 
Gages—None. Production—Burred as they come from oper- 


ation 25, 40 pieces per hr., two machines. 


Cutting Tools—Two form cutters, Fig. 343. 


eo. 
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BOTTOMING DRILL R 4 . ‘ot ad > 
s . n6"le = x Ss « 075 Pesta! Lock 
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Sr — ) =a . iil 4‘, ba 
' K 3125 ~< 5.375" > “3g a 
pti oa REAMER [ . g 
5" ps? FIG. 347 phe SP rr ¥ : 
WO5 « L25-. > » 0 56 « Lo eethl H. Soiral RP #1. i Y 
Lock Screws sy fit to Template _ ' ' /Turn in 48 inches JA f LL 5 335 
es ! a rina 
S } Ms G. 35) g i fs STEEL, MARDEN 
: STEEL,HARDEN | |O | agri rm - 
et p> 32 N 
4.495"--->4 s | 
. | a a 
> ” 
| 48 KdO > 
FIG. 348A OPERATION 26 03685 FIG. 352A 
See ee 
i yey 
6 ae 
FIG. 3528  siMiily “ O © 
— _ lA? ?) j 
-= {2 A A Ea 
FiIG.349 
OPERATION 27 FIG. 352B 
OPERATION 26. DRILLING AND REAMING CUTOFF HOLE 
> 
po ee AND BOTTOMING HOLE 
yf ael 2 Syanasormation Fig. 345 Machine Used—Pratt & Whit- 
| Sea fh a i j —_ ney land screw machine, 16 in. Number of Operators pet! 
EER eae Machine—One. Work-Holding Devices—Work held in man- 
= | drel in fixture bolted to head of machine; Fig. 346 shows gen- 
Be ea . Q~> ~) j eral view with details of holding fixture Tool-Holding De- 
| (Reaming and Counterboring Sear Joint — vices—Drills held in chuck in turret of machine Cutting 
Le Pinhole’ 3 Tools—One "™/,, standard twist drill, two ! in., and reamet 
FIG. 35 0.209 in., Fig. 347. Number of Cuts—Three. C ut Data—Speed, 
60 rep.m.; hand feed. Coolant—Cutting oil, 4-in. stream 
Average Life of Tool Between Grindings—350 pieces. Gages 
— Fig. 348; A, depth of hole; B, location with well hol iD ro 
NS duction—20 pieces per hr. Note Working points, bottom and 
= hole; first drill spots hole for following drills. 
& a OPERATION 27. MILLING FOR CUTOFF 
8 rt) Transformation—Fig. 349. Machine Used—Pratt & Whit- 
s es ney No. 2 Lincoln type belt drive Number of Machines per 
Tt Operator—Two. Work-Holding Devices—Work held on man- 
‘~~ § drel, Fig. 350. Tool-Holding Devices—Cutter held on arbor. 
2 4 z= aS Cutting Tools—Side-milling cutter, Fig. 351. Number of Cuts 
uy Qs —One. Cut Data—Speed, 60 r.p.m.; %-in. feed. Coolant—Com- 
= ft = pound, \4-in. stream. Average Life of Tool Between Grind- 
*) Soe ings—1,000 pieces. Gages—Fig. 352; A, length from front end, 
Ace ow and width of slot; B, depth of cut from left edge of bottom. 
= ¥2 Production—40 pieces per hr. 
> 
’ ~ OPERATION 28. DRILLING FOR CUTOFF, REAMING AND 
FIG. 354 FIG. ‘358 «0/5 COUNTERBORING SEAR-JOINT PIN HOLE 
% Transformation—Fig. 353 Machine Used—Dwight Slate 
> STEE: e cats oe Co. 16-in. three-spindle upright drilling machine Number 
; ai > KO25 Wace 1d, of Operators per Machine—One. Work-Holding Devices 
y ‘Harden "0315" ik” Be e Drill jig, Fig. 354; located by mandrel and right side, held 
& A RRS . x = h by clamp A and thumb-screw B. Tool-Holding Devices -Drill 
LS { K my > . chuck. Cutting Tools—One twist drill, one reamer and count- 
HOT0S« iyk-I” a = 2: sales "> fe 275" >I erbore, Fig. 355. Number of Cuts—Three. Cut Data—Speed, 
™ 2" 800 r.p.m.; hand feed Coolant—Cutting oil, -in. stream. 
FIG. 356 Average Life of Tool Between Grindings—140 pieces “ee 
. Fig. 356. Production—20 pieces per hr Note Drill jig has 
0 pera tion 28 two leaves with bushings, one for each size hole; one front 
F and one back. 
another man, possibly in another department will design however, it is held in the same manner in the gaging 
the testing fixture for this same piece. Under such cir- fixture as it held in the jig and with about the same 


cumstances, where the inspection is at all complicated, 
there likely large number of rejections due 
to the springing of the piece in the gaging fixture. If, 


to be a 


the holding this trouble 
largely avoided and rejections will not be as frequent 
provided the jig itself is properly made. 


amount of pressure on screws, 
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OPERATION 29 
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Pistol tack Screw 
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ROUGH MILLING 


RIGHT SIDE 
Transformation Fig. 357 Machine 
ney No. 2 Lincoln type, belt drive 
Machine—One Work-Holding Devices 
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Used—Pratt 


Special 





‘ig 358 Tool-Holding Devices—Taper shank. 
-End mill, Fig. 359. Number of Cuts—One. 
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OPERATION 29 
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Number of Operators per 
vertical 


fix- 
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Speed, 50 r.p.m.; %-in. feed. Coolant—Compound, \4-in. stream 
Average Life of Tool Between Grindings—1,000 pieces Gages 

Fig. 360. Production—35 pieces per hr. Note—Work held 
by pilot in front end and sides; located by pilot and bottom. 
MILLING RECEIVER HANDLE SEAT, 
ROUGHING 


OPERATION 30. 


Transformation—Fig. 361. Machine Used-—Pratt & Whit- 


ney No. 2 rebuilt Lincoln type, belt drive. Number of Oper- 
ators per Machine—One. Work-Holding Devices—Work held 
in vise clamped to angle plate; located by nose and bottom 
(Fig. 362); held by clamp A and vise jaws. Tool-Holding 
Devices—Taper shank Cutting Tools—End mill, Fig. 363 
Number of Cuts—One Cut Data—Speed, 50 r.p.m.; %-in 
feed. Coolant—Compvound, \%-in. stream. Average Life 
Tool Between Grindings—1,500 pieces. Gages—Locating, Fig 
364. Production—30 per hr. 


MILLING REAR OF 
LUG SLOT 


OPERATION 31. RECEIVER SAFETY- 


Machine Used—Pratt & Whit- 


Transformation—Fig. 365. 
i Number of Oper- 


ney No. 2 Lincoln type, belt drive, rebuilt. 


ators per Machine—One. Work-Holding Devices—Work held 
in special lifting fixture, Fig. 366; pivoted at A; the front 
end B is raised in the slide shown by means of the cam C, 


by sides of receiver. Tool-Holding Devices—Taper 

Cutting Tools—0.2-in. radius cutter, Fig. 367. Num- 

ber of Cuts—One. Cut Data—60 r.p.m.; hand feed. Coolant— 

Compound, “\4-in. stream. Average Life of Tool Between 

Grindings—1,500 pieces. Gages—Depth, Fig. 368. Productio. 
30 pieces per hr. 


located 
shank. 


REMOVING BURRS LEFT BY OPERATIONS 
29 AND 30 (REAMING) 


OPERATION II 


Number of Operators—One. 
Running hand reamer through 
burrs after operations 29 and 30. 
Used—Hand reamer, Fig. 368-A. 


~~ 


Description of Operation- 

well of receiver to remove 
Apparatus and Equipment 
Production—300 per hr. 

















FIG. 365 | 














16 L.H. Threads per Inch 










20“V Thds. per In.R.H-. 









"Os 





x 


Y. 
0.5125 


15 Teeth, RH. 
OTeeth, Roig 367 Si 








->0625%- 0375.1 





ROe 
Y _———— 
>| 


FIG. 368 








Flute. 7625"- - -- 
FIG. 368 A 


Operation 3) | 








































November 16, 1916 AMERICAN 


MACHINIST 


vi. 
SbO% 





ean mruuneerrzvnantaaucaavacsuvaunauaenyuiecaeneuceuannnaneacanensggaocagnnereneage cca MMMM MMMM 
F : 
L l 
= = 
: etters {rom ractica em E 
ETunnuusraevuugseuesevgnnnnnsusccnugvseegsesevviereececeusenuceeeecunensrcnaeaeseveeeaaceveeaneernenncevncsuceuuccruicaeerauiusti mt ig 


Special Jig for Universale- 
Joint Manufacture 


In the manufacture of universal joints we first drill, 
bore, ream and face the yoke hubs. These are machined 
to suit the specifications of the purchaser. They are made 
of drop forgings and consequently are subject to the 
varying dimensions common to all forgings. 

The jig shown, Figs. 1 and 2, was designed to take 
care of all these varying dimensions and yet to center the 
work accurately, so that the hole through the hub will 
come central with the two projecting ears of the yoke 
designed to receive the working bearings of the joint. 
This is done by actuating the clamping levers through a 
system of wedges carried on sliding pieces running in 
planed ways, thus holding the travel of the wedge in a 














—— 





FIG. 1. JIG TURNED UP TO SHOW MECHANISM 


straight line regardless of the inequality of the pressure 
of the two levers operating on each side of the wedge. 
The opposite ends of the levers are designed to grip the 
work, while the fulerum upon which they are pivoted is 
placed nearly in the center. The yoke to be machined is 
placed in the jig in a vertical position with the hub 
end up. 

The wedge-actuated levers are for 
end of the yoke only, while the hub, 
mately round, is held between two jaws actuated by levers 
containing swivel nuts, one of which is tapped with a 
right-hand thread and the other with a left-hand thread. 

By reference to Fig. 1 it will be seen that these nuts 
FE are actuated by the screw F, which is adjustably held 
from end motion by the post /7, with the locknuts on 
either The levers D, in which these nuts are 
mounted, are fulerumed at one end, while the other end 
projects into a square notch cut in the edge of the sliding 
iaws J, thus causing these jaws to travel to or from 
each other according to the direction in which the ball 
crank G@ is turned. 

The drill is guided by the bushing 
if the sliding piece C, which is moved back and forth by 


gripping the fork 
which is approxi- 


side. 


shown in one end 





the lever A and is locked in position by the index pin 


B. By raising the lever A the index pin B is disengaged ; 


piece (" Is 


and by a sidewise motion of A the sliding 


made to carry the drill bushing to a central position over 

















FIG. 2. JIG IN OPERATING POSITION 


the work. when lever A is again depressed, forcing th 


index pin B into a hardened and eround bushing, lockin 
After the hole is drilled. C 


C securely in place, Is moved 
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FIG. 3. THE WORK 
back out of the way, so that the facing, boring and ream- 
ing operations may be performed. 

This part of the jig just described is mounted on an 


angle plate that is bolted securely to the bottom part 
of the ie, a) that it may he raised or lowered to suit 
different lengths of voke hubs. The hole R contains a 
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master bushing in which may be placed bushings to 
cuide the lower ends of the boring and reaming. tools. 

The levers J and S are for gripping the fork end of 
the yoke. One of the levers J contains a swivel jaw Q, 
which allows it to grip each projection of the fork with 
equal pressure, regardless of the variations in size of 
these projections. The levers J are closed by the wedge 
K, while the levers S are closed by the wedge T. The 
wedge K is actuated by the lever M, and the wedge T 
by the lever V. The levers M and V are actuated by 
the pivoted wedge NV, which is mounted on the sliding 
piece O, having a threaded end engaging threads cut in 
the handwheel P, which acts as a nut sliding O back 
forth according to the direction in which it is 
rotated. The action of this combination of levers is as 
follows: If the levers S come in contact with the work 
before the levers J, then the pivoted wedge N ceases to 
move the lever V, but is free to swing over and continue 
to move the lever M until the levers J have also gripped 
the work tightly. Thus it will be seen that the pivoted 
wedge N acts as an equalizer between the sets of levers S 
and J, 

It was found desirable to have the levers J grip tighter 
than the levers S, so the angle of the wedge K was made 
about 30 deg., whereas the angle on the wedge 7’ was made 


and 


15 deg. 

This jig has been in use in our factory for some time. 
It has been found easy to operate and does the work 
in a highly satisfactory manner. C. C. Boop. 
\llegan, Mich. 
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Paper-Cutting Die 


The die herein described is used in rather a unique 
way in that it operates in connection with a machine not 
commonly used as a punch press. This machine is an 
ordinary job printing press, and the die is used to cut 
the center out of a sheet of paper that has been printed 
and prepared for use in an electric recording instrument. 
The circular lines on the chart having been previously 
printed, this press graduates the scale, so to speak, and 
neatly removes the center of the disk so that it may be 
placed on the stud on the face of the instrument. 

The die is of simple construction, consisting of a base, 
a cutter, a knockout plunger and a spring. The dimensions 
are so arranged that the total height exceeds the height 
of standard printers’ type by 
just a sufficient amount to 
give a clean cut in the paper. 
As may be seen in the sketch, 
the cutting edge is made ad- 
justable so that it may be 
advanced when shortened by ¢ 


” 
K-# "| Knockout 


DN 
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vrinding, being threaded in- — 72S per Inch Hill 


to the base and held by a set- 
screw. The plunger used as 
a knockout requires only a very slight movement, and a 
light spring is sufficient to operate it satisfactorily. 

It may be interesting to mention a circumstance that 
The cutting portions 


A PAPER-CUTTING DIE 


arose when these dies were made. 
were hardened. Through some peculiarity of the steel or 
the hardening process, they expanded to such a degree 
that the thread would not fit the block. The inner plunger 
was also a very loose fit, altogether a very unsatisfactory 


job. Not wishing to make them over (contract work), 
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we took two plates 1% in. thick, drilled one and tapped 
the other for a screw. The pieces were placed between 
these plates, heated and hardened over again. The diam- 
eter had been reduced the required amount in this way; 
that is, the contraction of the outside of the piece had 
been sufficient to close the hole, since the water was kept 
out of the hole by the plates. 

These dies were cheap to make and resulted in a saving 
of one handling of the product, the charts having been 
formerly punched out on a foot press. They are used in 
the printing press in the same way that any type is used ; 
the type is built up around it and all locked in the form 
in the usual way. CHARLES EVERETT. 

Hartford, Conn. 
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Melting Aluminum Chips 


A bulletin recently published by the Bureau of Mines 
gives an account of experiments made to compare the 
recovery of metallic aluminum in melting down chips 
such as are obtained in the automobile factories in 
machining aluminum castings. As aluminum has sold 
at three times its normal price for the past year, and 
as a recovery of but 60 per cent. of the metal in the 
chips is common, and a 90 per cent. recovery is com- 
mercially possible, the preventable loss is of considerable 
magnitude. 

The bulletin discusses the causes of the high loss in 
the usual method of melting chips and shows that. the 
difficulty of getting the tiny globules of molten metal 
resulting from the fusion of the very fine chips to 
coalesce, when covered with a skin of oxide and dirt, is 
apparently the main cause for low recoveries. 

Two methods of melting can be successfully used to 
promote coalescence. In one the chips are kept just above 
the fusion point and the globules made to coalesce by 
hand puddling, which breaks through the skin and makes 
the globules unite. In this method melting is best done 
in an iron pot heated by oil. 

The other is by the use of a flux which melts off the 
skin of dirt and oxide, producing clean globules which 
can unite. The flux suggested is 85 per cent. common 
salt, 15 per cent. fluorspar, used in large amount (20 
to 30 per cent. of the weight of the chips) and mixed 
with the chips before charging. Much higher tempera- 
tures are required by this method than by the puddling 
method, so the iron pot furnace is not practicable, and 
melting is best done in graphite crucibles or in a re- 
verberatory furnace. The flux method does not require 
the constant hand puddling of the other method. 

Since the presence of dirt and oxide causes low recover- 
ies, the necessity for care and cleanliness in the collection 
and storage of chips is emphasized. Chips wet with 
cutting compound will oxidize superficially on storage, 
but by drying the chips by centrifuging this can be 
prevented. 

Perfectly clean chips can be melted without much 
loss by either method, while very dirty chips cannot 
be handled at all so as to give the high recoveries of 
clean chips, although the two methods mentioned gave 
better results on dirty chips than any others tried. 

Care and cleanliness in the collection of chips in the 
machine shop producing them will give chips from which 
a high percentage of metal can be recovered, with a corre- 
sponding increase in the value of chips sold 
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Discussion of Previous Question 
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Improved Type of Sine Bar 
Mr. Groocock, on page 77, criticizes an improved type 
of sine bar described by me on page 820, Vol. 44. He 
states that the sine bar has received too much attention 
in the American Machinist and intimates that I have 
revived something that is timeworn. In this connection 
it is worth while to note that the American Machinist 
has averaged but one sine-bar article per annum for 
several years and that the sum total of sine-bar articles 
in all the other technical magazines is insignificant. 
Mr. Remacle, on page 342, refutes the contention that 
the sine bar is a familiar tool to most tool makers. It 
has been my experience that few tool makers know the 





THE BAR 


SINE 


THREE METHODS OF SETTING 


power and accuracy of the sine bar. Happily, this con- 
dition is passing, and it is worth while to mention that 
in one of the New York City vocational schools the 
ability to establish an angle with the sine bar is a part 
of the machinist’s course. 


Another method of using the bar I described is with 
Johansson gages. This enables us to set the bar with 


an accuracy of four figures, one more than is possible 
with the vernier height gage. the value of 
the sine of the angle multiplied by the center distance 
of the disks, are placed on the surface plate; the sine bar 
is placed with its back against an angle plate, and the 
correct angle is obtained when one of the disks rests on 
the pile 


Gages, to 


the surface plate and the other rests on top of 


of gages that have been slid together. To illustrate: 
Required, an angle of 29 deg. Sine of 29 deg. = 0.48481; 


center distance 10 in. 

Johansson gages equal in value to 4.8481 are required ; 
6.1001 + 0.148 + 0.6 + 4 =— 4.8481. In Fig. 1 is 
shown the set-up using this method, and this is to be 
followed when extreme accuracy is the essential thing. 

Mr. Groocock also mentions in the description of his 
apparatus that under certain conditions his angle plate 
can be stood on end to take care of angles greater than 
15 deg. The accuracy of the sine bar and hence its 
usefulness decrease rapidly as the angle becomes much 

This is simply because the difference 
becomes smaller and smaller as we 
A good plan to follow when the angle 


larger than 45 deg. 
between the sines 
approach 90 deg. 


is larger than 45 deg. is to substract 45 deg. from the 
given angle, set the bar up for the remainder and then 
use a steel triangle such as is manufactured bv several 
of the larger tool companies. 


This method is shown in 
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Fig. 2. If this method is not convenient, set up for 


the complement of the given angle and use a steel square, 
as shown in Fig, 3. 

I feel that most tool makers would prefer to have their 
own sine bar, vet the possession of one such as described 
ly Mr. Groocock would have There is a 
certain disadvantage connected with having several angle 
plates of varying sizes in one’s tool kit. 

New York City. WeEsLEY McARDELL. 


drawbacks. 


2 


Using the Sine Bar 


On page 324, in discussing the sine bar and its uses 
Giustave A. Remacle raises several other very interesting 
points. Incidentally he the fixture 
described by me on page 77 and suggests that such a 
fixture would be limited in action. This fear of his is 
groundless, because the fixture has been a proved success 
Mr. Rema le 
has shown us how he would do a certain job, but did 
not how would either the work or 
ihe sine bar to the angle plate. He would of 
use clamps, and the minimum number required would 
be three—two for the sine bar and for the work. 
Generally four are used—two for each piece. 

In my own practice with the sine bar, by means of 


discusses sine-bar 


for some years on a wide range of work. 


show us he secure 


course 


one 


the 
cut out, thus simplifying the setting, and making for 
accuracy of product. The fixture 
allows it to be placed on either side or end. 


box angle fixture described the use of clamps was 


hox shape of the 

Mr. Remacle fears that when fresh securing holes are 
drilled in the fixture it its initial accuracy 
Naturally, when fresh securing holes are needed, then 
the fixture should be tested for ete. 
This is only commonsense, because when accuracy is 
demanded all the tools used must be frequently checked. 
The tool maker who relies on the continued accuracy of 


lose 


will 


again squareness, 


any tool is looking for a bag of trouble. 


This is the point that I wish to discuss. Recently 
the writer received a consignment of Brown & Sharpe 
micrometers. These were, as usual, very carefully ex 
amined before they were accepted. Why? Brown & 


enough to 
they 
many 


been making micrometers long 
turn them out 
micrometers had through 
hold of them: the 
close examination, which is no reflection on the original 
of the tool. 
service 


week. 


Sharpe have 
| 


know how to accurate—and do s 


But these 


hefore we 


heen hands 


got hence necessity for a 
Further, so long as these microm 
thev will be 
at least once a What is 
equally true of any other precision tool, such as a sin 
har and its fixture. 

For instance, in setting up his sine bar Mr. Remacle 


accurat \ 


eters are mn checked for accuracy 


true of a micrometer ts 


uses a parallel and a height gage. Suppose someon 
had taken 0.01 off the side of the parallel and suppose 
further that the vernier on the height gage had become 
misplaced a few thousandths. Then the work would be 


wrong. I know that both of these “accidents” are unlike- 














AMERICAN 


870 


ly to happen in a well-organized toolroom, but when 
accuracy is demanded we must make sure; that is, no 
tool can be regarded as a precision tool unless its accuracy 
is frequently tested. This applies of course to the whole 
rig used with a sine bar. Mr. Remacle says that he 
has never met a tool maker who possessed a sine bar. 
This really raises the interesting question, Who should 
find the tools—the employer or the employee? Over 
here the practice that is gradually becoming common 
is for the employer to provide all the precision tools 
Many workmen still 


required to produce his work. 
but when a man 


supply themselves with micrometers, 
is engaged it is 
bring a trunk full of mikes as a guarantee that he can 
do good work. 

Employers never ask for such guarantees, but do ask 
for good work and are prepared to furnish the necessary 
tools to obtain it. This being so, a sine bar is not a 
necessary part of a tool maker’s equipment. Mr. Remacle 
speaks of a sine bar 3-in. centers. This seems rather 
short, and the writer has a preference for a longer one 
namely, 10-in. centers. For a given error in the setting 
instruments the longer bar the more accurate 
result. To emphasize this point, the writer recalls the 
use of a sine bar 60 in. long between centers. This 
special sine bar was made to test some master angles 
(used for testing gun sights) and was described by the 
present writer in the European edition of the American 
Machinist on Oct. 5 or 12, 1912. 

The master angles to be tested were blocks about 7x2 
in., made from cast iron properly seasoned. A set con- 
sisted of four blocks, each representing an angle (7 deg., 
3 deg.), and by suitable combinations 





gives 


6 deg., 5 deg., 


all degrees from 1 deg. to 16 deg. can be measured. For 
instance, two combinations are as follows: 7 deg. + 6 
deg. 13 deg., and 7 deg. — 6 deg. = deg. The 
sine bar for making and checking these angles was, as 
stated, 60 in. between centers. Milled from the solid 
to a narrow H-section, with a boss at each end to take 
the pins, this bar was, comparatively speaking, quite 
light. For testing the various angles a disk was placed 


on one of the pins so that when laid on one of the 
angular blocks an Ames dial indicator would read zero 
hoth on the disk and the pin when the block was correct. 
Both the pins in the sine bar and the disks for each 
angle were hardened and accurately ground. The size 
of the disks was calculated from the well-known formula 


D = 2L + A 


where 
D = Diameter of disk; 
A = Diameter of pins in bar; 
L Length between center of pins. 


Such a bar would of course be out of place in any 
private individual’s tool kit. The need for such a length 
may be questioned, but undoubtedly more accurate work 
was obtained with the use of this long bar than would 
have been obtained from a 10-in. center bar. The master 
angles made from this bar are considered the last word 
in things vate—that is, as far as our variable 
climate will permit. A set of these masters was returned 
to the gage room and found to be slightly incorrect when 


accel 


checked, although it was known that when made, some 
months previous, they were correct. Molecular disturb- 


ance other than temperature may have been the cause, 
but the change was probably due solely to temperature 
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not regarded as necessary that he shall 
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variation. With the bar described, errors due to a rise 
in temperature of less than 10 deg. were distinctly shown 
by an Ames dial. 

This brings us to the point that ace uracy is comparative 
and that the higher the degree of accuracy we hope to 
obtain the more accurate must be all the equipment we 
use. Certainly, if you drill holes in a sine-bar fixture, 
you should test it afterward. WALTER G. GROOCOCK. 

Guildford, England. 

& 


The Feeler Gage and Its Use 
Remacle’s article on page 587, concerning 
interesting 


Gustave A. 
the uses of the feeler gage, opens up a very 
subject. 

It is certainly strange that this gage is not used more 
extensively by toolmakers and machinists. Many mechan- 
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HANDY AIDS IN LATHE AND SHAPER WORK 


ics who possess expensive tool kits cannot produce a feeler 
gage. In the following paragraphs is pointed out how a 
feeler gage can be employed advantageously. 

In Fig. 1 is shown how lathe centers can be set parallel 
without the aid of an indicator; A is a turned plug, B 
the feeler blade and C’ a common lathe tool held in the 
tool post. If it is not advisable to test with a separate 
plug, on account of the length between centers, the job 
itself can be utilized for this purpose, by truing up a 
short portion of the outside diameter at one end, as 
indicated by the dotted lines at D. Then feel between 
the finished diameter and the tool C with the feeler B, 
reverse the job on the centers, and make the carriage to 
the other end, using the feeler B as before. 
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In Fig. 2 is shown a method of setting up a long taper 
job between centers in a lathe. By using feeler gages on 
a job of this nature, all guesswork is eliminated. After 
setting the taper attachment on the tailstock center to 
the approximate taper, and roughing out the taper, we 
proceed to measure the diameter at D and C. Having a 
taper of so many thousandths of an inch to the foot, it 
is easy to determine the most convenient length for £. 
Measurements, however, should be made as near the small 
and large ends of a taper as practicable. If, upon meas- 
uring, it appears that the diameter C is 0.050 in. too large 
on the length of Z, it means that the taper is too acute by 
a matter of 0.025 in. a side, which is corrected by making 
the tailstock center or adjusting the taper attachment till 
a 0.002-in. feeler blade will slide at B, and an 0.027-in. 
blade at A; or any other combination can be used which 
gives the right relation. 

In Fig. 3 is illustrated plainly how a piece of lathe 
work, with projecting collars to be faced accurately, can 
be handled quickly with the aid of a few feeler blades. 

In Fig. 4 is shown a good example of how the feeler 
gage will hold its own on shaft turning. In roughing out 
work of this description, the feeler gage eliminates the 
calipering of diameters A, B and C. All that is neces- 
sary for setting the tool to a larger diameter is to have the 
right thickness of feeler gage handy and insert it between 
the turned portion and the lathe tool. I have finished 
turned jobs of this character by the feeler-gage method, 
and have found that if properly done, by taking light 
finishing cuts, the various diameters can be held to a very 
close limit. 

In Fig. 5 is given an example of shaper work, where 
after finishing the surface A, the position of the shaper 
tool for the surface B is readily obtained by the feeler 
gage C’. 

In Fig. 6 is shown a form of thickness gage. 
mechanic should have a number of these gages in his tool 
kit to be used in conjunction with the feeler-gage blades. 
In having the thickness A run up 5, 4, 14, % in., ete., 
it is possible to enlarge the field of usefulness for the 
feeler gage almost indefinitely. These thickness gages 
should be made of tool steel, hardened, ground and lapped 
parallel, and the size stamped on before hardening. 

Dayton, Ohio. Hueco F. Pusep. 
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* 
Blueprints Without Tracing 


I have seen in one of your issues an appeal to your 
readers for articles on mechanical subjects. I am French; 
and while I read English and thoroughly understand 
what I read, I do not consider myself capable of writing 
a letter or article in that language. I therefore submit 
this in my own language, hoping that you will find if 
sufficiently acceptable. 

On page 803, Vol. 44, Mr. Spalding told of his method 
of obtaining blueprints from a tracing made with a soft 
pencil on commercial rough tissue paper. A discussion of 
this article by W. E. Sharkey was printed on page 960 of 
the same volume and showed another process. I agree 
with Mr. Sharkey’s criticism, but his method is also open 
to question. In order to draw with ink on tracing cloth 
it is necessary, first, to pencil in whatever guide lines 
are required or else one traces the whole drawing, in 
which case there is no saving of time over making an 


original drawing and tracing it. 
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Where one does nox trace the whole drawing, it is next 
to impossible to execute it withoit erasure. When draw- 
ing any piece, except it be of the simplest character, one 
is compelled to erase, and these erasures are sure to 
appear on the blueprint. 

In order to obviate these undesirable features one can 
draw direct on commercial glazed paper with carmine 
diluted with water—but do not use the common red ink 
of commerce. This method has the further advantage 
that the glazed vegetable paper does not take the dust. 
The original always remains clean; and even should it 
become dirty, it can always be cleaned with soft gum 
without risk of removing the drawing. The parts drawn 
in red ink are as permanent as those drawn in india ink. 

One can draw directly in carmine without fear of 
errors, because this ink can be completely removed with 
chloride of lime solution without injury to the paper. 
There is the gain of time in not tracing the drawing 
in pencil, and the certainty of having an original tracing 
the exact lines only of which appear on the blueprint. 

From the printing viewpoint the method gives prints 
that are better than an original pencil drawing and only 
slightly inferior to blueprints from an india-ink tracing. 

Bordeaux, France. H. GOURVENNEC. 

|Contributions in foreign languages are always wel 
come at the office of the American Machinist.—Editor. | 
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The Apprentice and His Father 


As a European apprentice, I would like to add my 
quota to the very necessary discussion on the training 
of apprentices. The first thought that mind 
is the fallacy of blaming the condition on the young 
man alone. An old head cannot be placed on young 
shoulders; and it might well follow that if parents showed 
enough interest in the future welfare of the boy, he might 
be reasonably blamed in turn, if he failed to make good. 

I am that a father’s 
interest in his son practically ceases when the lad leaves 
high school, if it does exist that long. The natural result 
is that the drifts into the position the 
biggest money, without regard for the future, until it 
is too late. I have seen a timekeeper, earning 25c, per 
hr., drive to work in a $5,000 machine owned by his 
father, know of no other country 
condition could exist. A father in a position to own 
and run such a machine would not tolerate around his 


comes to 


convinced, from observation, 


hov offering 


and where such a 


house a son in such a position, 

This is the idea paramount among the working classes 
of northern Europe: “Give the boy a better chance than 
father, no matter at what The results 
speak for themselves. A boy in normal circumstances 
who is not training for some skilled trade is looked down 


his Sit rifice.”’ 


on with contempt. 


Some fail to make good—also a natural condition. 
But the system makes pretty good mechanics; and _ it 
is on record that on at least one occasion a good big 


transpacific passenger liner was built, launched and fitted, 
from truck to keel, by apprentices during a strike, with- 
out any botches either. 

In Britain the technical side is up to the boy, but 
his school reports in many cases are sent to his employers, 
who base progress on both practical and technical ability. 
That is fair enough. They provide practical training and 
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advance the boys who make progress along technical lines. 
Therefore, every boy seeks technical training. 

So far as unskilled labor or specialists breaking in 
is concerned, the same boys are on the job. The new 
man who cannot submit his apprentice papers to the 
apprentices in the shop where he starts to work is on 
the outside in short order, or the apprentices are. 

During the past year or so I have taken eight boys 
into the drafting room and promised as a reward for 
making good that they should be transferred into the shop 
and then back into the office to complete their training. 
Only two showed any being worth bothering 
with, and the other six most undoubtedly will graduate 
hands, a condition be- 


‘ . 
signs ol 


into mediocre drilling-machine 
fitting their ambition. 

[ repeat here the statement that if the father of any 
one of these boys had one iota of interest in 
he would find out what progress the boy was making and 
at least codperate to the extent of impressing him with 
the gravity of such behavior. 

I do not write with the 
print, but as I mentioned 
think such a discussion very 
present conditions. M. G. 

Flint, Mich. 


his son, 


intention of breaking into 
in the beginning, because I 
in the light of 
DAvIs. 


hecessary, 
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Questioms of Lathe Design 


J. H. Davis’ pertinent questions on the subject of 
lathe design, which appeared on page 692, attracted my 
attention. I will endeavor to answer them from an 
American point of view. The handwheel for traversing 
the carriage on the bedplate is placed on the left-hand 
side of the apron as experience has taught us that this 
position is the most convenient for the operator. This 
is especially true when standing directly in front of the 
carriage while working on a comparatively short piece 
of material, either between centers or in the chuck. 
Thus it is readily seen that the operator can manipulate 
the carriage wheel with his left hand, leaving the right 
hand free for calipering work, ete. 

As a machinist [I appreciate the 
design perhaps more than the average mechanic, 
to the fact that I am left-handed. Thus I realize how 
awkward it is for me to hand-feed the carriage and 
attempt to caliper work at the same time. If the design 
the reverse—that is, with the handwheel on the 
right-hand side—the majority of machinists who, of 
course, are right-handed the 
same predicament. 


value of the above 


owing 


were 


would be confronted with 
lead serews for 
left-hand cCTOSss 


lathes 
reason 


American-built have left-hand 
exactly the same that they have 
feed screws—to make a right-hand movement of the screw, 
clockwise, right-hand to the actuated 
part. 

I do not 
lathes wholly 


give a movement 
think American lathes differ from English 
Americans have deliberately tried 
to proceed along original lines. To do this they might 
have to many valuable features. We have 
adopted many ideas that had their origin in England, 
such as the automatic carriage feed. Mr. Davis concludes 
by stating that American lathes are on the whole more 
convenient to operate, and I heartily agree with him on 
this point. There is considerable competition in the 
machine-tool industry in this country, to say the least, 


because 


overlook 
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and this condition of affairs has led us to as near perfec- 
tion in design as is possible. F. B. JAcoss. 
Indianapolis, Ind. 
| We do not understand the reference to left-hand lead 
screws in American lathes. Pr actically all American 


lathes have right-hand lead screws—E he 
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Method of ChucKking Work in 
the Dividing Head 


The method of chucking work in the dividing head 
shown on page 339 is good. The chucking time, how- 
ever, could be greatly reduced and production corre- 
spondingly increased by having the collet and nut with 
interrupted thread as shown herewith. To secure the 
work all that is necessary is to put it in the nut, place 
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INTERRUPTED SCREW AND NUT 

on the collet and give one-sixth of a turn to the nut. 

In making the nut care should be taken to have the 

depth of the recess A slightly less than the thickness of 

the head of the work, in order to insure that it is held 

firmly. A. R. WHITTLE. 
Quebec, Can. 
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Core-Box Reamers--Correction 


the discussion on the subject of core- 
points out 


The author of 
box reamers, which appeared on page 693, 




















CORRECTED DRAWING OF HYPOTHETICAL CORE BOXES 
that an error was made in reproducing his drawing of 
the hypothetical core boxes, 

Three lines were omitted: Two to indicate the bot- 
tom of the square “element” and one its termination. 

To enable a clear understanding of the author’s point 
the accompanying drawing is published in its corrected 
form. 
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A British View of Machine-Tool 
Demand After the War 


A recent editorial in Engineering, of London, discusses 
some of the problems that will face “the remobilization 
of the industrial army.” A part of one paragraph is de- 
voted to the prospects facing the machine-tool builders. 
It reads: 

“The machine-tool makers ought to be able still fur- 
ther to increase the volume of their work, even upon the 
immense production achieved during the war, because 
many of the new factories erected will require other ma- 
chinery in order to become effective for immediate peace 
production (as opposed to specialized war requirements), 
as they are now equipped in very many cases with appli- 
ances which can be used only for very definite war pro- 
ductions. The case of lathes for shells is one clearly 
illustrative of this point. There has been an enormous 
output of lathes, far beyond the peace needs of any com- 
munity, and moreover, a lathe for turning a large shell 
body is of a design unsuited, in view of the relation of 
strength of headstock and bed to length, for efficient ap- 
plication to many forms of peace work. This, too, is 
apart altogether from the fact that the haste with which 
these lathes and other machine tools had to be got to- 
gether necessitated less care in the materials used and 
in the design, so that they are practically obsolete, even 
from the point of view of strength as well as efficiency. 
A large number of new machine tools will be required 
to enable the new privately owned factories to be adapted 
for peace production, and the sooner machine-tool makers 
are released the better will it be for the future industry.” 

This comment, written undoubtedly from a close ob- 
servation of the conditions in British munition factories 
and with a full realization of the demands that will face 


TABLE 2. IMPORTS OF 


Agricultural implements. 

Philosophical and scientific apparatus. . 

Aeroplanes, and parts of 

Automobiles, and parts of 

Bicycles, motor and other cycles, and parts of 

Clocks and watches, and parts of 

Watches, and parts of.. 

Dials, enameled, for watches, ete. 

Antifriction balls and bearings 

Building forms, and all other structural shapes. 

Pen or pocket knives.... 

Razors, and parts of........ 

Scissors and shears... .. 

All other cutlery..... 

Embroidery and lace-making machinery 

Machine tools 

Sewing machines, and parts of 

Textile machinery ad 

All other machines. . 

Needles, hand-sewing and darning 

Shotgun barrels, in single tubes, forged, rough-bored 

Table, kitchen, and other utensils or hollow ware, enameled or glazed with 
vitreous glasses 

Wire, and articles made from 

Phonographs, etc., and parts of 


British industry after the war, is deserving of careful 
consideration by American machine builders. It 
that machine-tool building after the war ought to in- 
crease over the immense volume achieved during the war; 
states that much of the machinery built for munition 


says 
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manufacture is unsuited for the needs of peaceful in- 
dustry. It points out that a large number of new ma- 
chine tools will be needed to change over new privately 
owned factories to a basis for peace production. 

If this is true for Great Britain, it must also be true 
for the other great belligerent nations. May it not be 
possible that the observers who have expressed a belief 
in a great period of industrial activity after the war, due 
to the needs of the work of rehabilitation, are not so far 


wrong as many have thought ? 


Machinery Imports 


A number of firms that have been busy for months on 
war material are now looking for some other machinery 
product to utilize the floor space, equipment and manu- 
facturing organizations that have been developed since 


TABLE |. IMPORTS OF MACHINE-SHOP PRODUCTS 
Fiseal Years Ending June 30 
1908 1909 1910 

Clocks, and parts of $471,133 $468,597 $701,852 
Watches, and parts of 2,451,009 2,088,034 1,869,402 
Dials, enameled, for watches, etc 26,263 
Wire, and articles made from 1,332,973 979,998 1,382,811 
Building forms, and all other structural 

shapes fitted for use 80,891 171,675 315,502 
Cutlery 2,018,143 1,733,874 1,806,033 
Firearms 287,679 234,648 243, 367 
Embroidery and lace-making machinery 1,300,968 
All other machinery 3,646,480 4,258,743 8,888,411 
Needles, hand-sewing and darning 414,998 431,147 476,810 
Sheets, plates, wares, or articles of iron, 

steel or other metal, enameled or glazed 

with vitreous glasses 784,017 689,837 822,094 
Shotgun barrels, in single tubes, forged, 

rough-bored 169,445 143,152 113,900 
All other manufactures of iron and steel 3,367,939 3,289,730 5,732,941 
Phonographs, etc., and parts of 27,197 


Total $15,024,707 $14,489,435 $23,707,551 


the opening of the war. In general, efforts are being 
made to discover some new machine product that gives 
promise of successful commercial exploitation. Thus the 
present should be a happy time for the inventor who has 


MACHINE-SHOP PRODUCTS 


1911 1912 1913 1914 1915 
$41,798 $66,805 $22,949 $262,061 $770,220 
590,243 570,719 581,904 714,030 371,871 +4 

59,713 50,920 1,856 2,000 

2,250,759 2,438,325 2,023,207 1,432,576 1,372,412 
144,336 186,980 256,281 81,1424 

869,282 681,972 809,715 905,421 705,555 

2,293,679 2,313,677 2,615,744 3, 386,738 3,039,651 

52,069 32,186 19,345 6,593 1,494 
1,273,740 1,604,571 2,410,861 1,899,695 1,527,732 + 

123,642 277,374 378,420 224,904 

814,283 752,705 1,288,037 1,025,470 

396,921 391,303 457,460 299,211 

563,980 604,029 759,487 523,359 

1,992,644 259,879 278,527 355,535 229,250 

1,778,335 125,016 

160,486 

524,776 

305,892 

7,575,659 7,191,911 7,497,103 6,476,068 3, 366, 143 

445,081 501,033 491,694 481,631 476,237 

110,657 120,089 101,525 171,198 10,183 

750,945 716,483 667,486 872,690 523,904 

1,421,643 1,090,170 1,174,331 1,264,062 925,531 

51,820 22,548 39,400 151,438 215,101 

$21,498,354 $19,838,259 $20,997,102 $21,521,277 $16,682,534 


something just ready for the market, or for some product 
that has been laid on the shelf awaiting a convenient 
opportunity to manufacture. 

In addition to looking over this field of possible new 
products, there is another one that might be profitably 
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considered—the machinery that has been imported into 
the United States. Our of information is the 
Government statistics of imports. 

A study of these figures shows that the average value 
of the imports of machines, machine parts and other 
articles that might properly enter into our consideration 
of foreign-made machine-shop products is a little greater 
than $19,000,000 for each of the fiscal years 1908 to 
1915. The records are in slightly different forms for 
the years 1908, 1909 and 1910 than are those for the 
following period. For that reason Table 1 gives the fig- 
ures for the three fiscal years 1908 to 1910, and Table 2 
similar statistics in more detail for the years 1911 to 
1915. The highest total is for the year 1910, being $23,- 
707,551; the smallest is for the preceding year, 1909, 
$14,489,435. 

A study of individual items shows a 
changes since the outbreak of the war. 


source 


decided 
the 
imports have greatly decreased, as scientific instruments, 
automobiles, bicycles and the general item “All Other 
Machines.” For others there has been an increase, as 
agricultural implements, watches and phonographs, for 


few 
Some of 


example. 

It would be difficult to trace all the causes for these 
changes. The tables are of principal value as showing 
What machines, machine parts and kindred articles have 
been imported during the last eight years, and in what 
amounts, 


Professor Sweet’s Being Greater 
Than His Doing 


Those who knew Professor Sweet well, felt that there 
was something greater and finer in the man than in any 
of his achievements. A unanimous tribute to his work 
is that no other man so profoundly influenced American 
machinery building. But his influence over men for right 
thinking and right doing means more than his own 
advancement of machinery construction. 

Professor Sweet’s being was greater than his doing. 

So it is but natural that the strength and_ fineness 
of his character should be dwelt upon by one of his 
in the reminiscences that begin in this issue. 
Kmerson said of character: “This is a reserved 
force which acts directly by presence, and without means,” 
character is of a stellar and un- 


“hoys”’ 


and again, ‘ 
diminished greatness.” 

Professor Sweet drew men to him, them 
friends, won their affection and influenced their 
because of the integrity and worth of his own character. 
This element in his greatness will continue undimmed 
whenever and wherever men sum up the lives of those 
who have contributed much to the benefits of mankind 
through machinery building. All of this is very properly 
emphasized by J. E. Johnson, Jr., in his two reminiscent 
articles. 

Charm is added to the first article by the inclusion of 
a few personal reminiscences written only a few years 
ago by Professor Sweet himself. These betray the ex- 
treme modesty of “Professor” and, touching mainly upon 
relatively unimportant happenings, in no way hint the 
extent and greatness of his life’s work and engineering 
achievements. 
Indeed, he was greater than anything that he did. 


his 
lives 


made 
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Designing Charts 


During the past five or six years many charts in- 
tended for the use of machine designers have appeared 
in the columns of the American Machinist. The pre- 
dominating type has been the alignment, although a va- 
riety of others have been used. 

During this period many of the most frequently needed 
designing formulas have been plotted in a form adapted 
for the use of those who have to calculate the propor- 
tions or strength of machine parts. Designing data are 
tools for the use of the man who is developing or im- 
proving old machinery. As tools, they should be in a 
condition for ready use. The chart is one of the best 
forms in which such information can be put. 

But fundamental designing information accumulates 
but slowly. Thus the purpose of these comments is to 
ask readers to submit formulas, or observations from 
which formulas might be worked out, that would be of 
general service to machine designers. Not all designing 
data are adapted for presentation in chart form—but 
are. Such of the information supplied 
by our readers as can be plotted to advantage will be 
handled in that way. With the formulas when presented 
should be a statement as to their origin and authority, 
and the ranges should be given for each one of the vari- 
ables, and likewise their authority. 

Desirable formulas are those which have the possibil- 
ity of being widely used among machine designers and 
which concern information not available from any us- 
ually consulted source. The ranges of the variables 
should be those that will cover the requirements of ordi- 
nary practice. 


many of them 


Instinct in Management 


Instinct and intuition are not given as much credit as 
they deserve, in so far as they affect shop activities. We 
are all familiar with the intuition of the man in the 
engine room, whose subconscious self detects instantly the 
variations in the speed of his engines. We know from 
experience that a sag in the lineshaft speed is indicated 
at once intuitively, as it were, to the man at the lathe, 
who could scarcely detect the speed difference with an 
indicator. 

There is another kind of intuition which enters into 
management and which is harder to define, but which 
nevertheless may be developed into a useful tool. Its 
findings are far superior in many cases to reports from 
the cost office or records shown by shop statistics. It is 
the ability to “feel” what is going on, and the man who 
has this ability has a strong shop asset that enables him 
to head off trouble before it assumes serious proportions. 

Unfortunately, many shop managers are entirely lack- 
ing in this sense and rely on what they call their judg- 
ment, which might more properly be termed arbitrary 
opinion, ; 

x 

Professor Sweet had many friends both in this country 
and in England, where he lived for several years and 
which he afterward frequently visited. Believing that 
many of these will treasure a portrait of him, the 
reminiscent article in this issue has a reproduction of a 
pencil drawing signed with a fac simile signature. The 
original portrait was made by Arthur L. Ormay, chief 
illustrator of the Hill Engineering Weeklies. 
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Shop Equipment News 
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Bandsaw To Cut Off Metals 


The illustration shows a new cutting-off machine built 
by the Quality Saw and Tool Works, Springfield, Mass. 
Tais is known as the Napier saw machine, and the illus- 
tration shows the B size. In addition to the size illus- 
trated two others are under way, one smaller and one of 
greater capacity. 

As can be seen, this machine substitutes a bandsaw 
for the usual short blade of the hacksaw, giving 12 ft. 
of continued cutting and averting the return stroke. The 

















BANDSAW FOR CUTTING OFF METALS 
Capacity, 10 in. square; saw, 0.032 in. thick; pulleys, 24 in.; 
cutting speed, 275 ft. per min.; weight, 1,400 lb. 
contact with the wheels keeps the saw cool, and lubricant 
can be supplied for washing away the chips when this 
seems desirable. 

The arm carrying the two wheels is made up of two 
channel beams giving a light and at the same time rigid 
connection. The truss rod on top counteracts any ten- 
dency toward bending due to the ten- 


HEOUOCUTAEAUTLEEUDELAA TST THANE TN 


readily used. This provides for using up saws that are 
accidentally broken before they are worn out. 

Power is transmitted through a clutch in the belt pul- 
ley shown, the drive being by means of the beveled pinion 
on the shaft and a corresponding gear on the left-hand 
bandsaw wheel. This shaft is supported at the other end 
in a long and substantial babbitt bearing inside a sleeve 
formed by the support for the arm carrying the saw. 
This allows the arm to be easily tilted out of the way; 
and as can be seen, the weight is counterbalanced by a 
spring at the back. The saw feeds into the work by grav- 
ity due to the unbalanced weight of the arm, and this of 
course can be adjusted to any weight desired. 

The machine is easily handled. It is supplied with a 
guard around the wheels and the outside of the saw, for 
protecting the operator and to preverlt spattering of cool- 
ant over the floor. 

It is claimed that the continuous cutting reduces the 
time per cut and that there is a minimum waste of ma- 
terial due to the thickness of the saw blades that can be 
used. The machine is also furnished with a 2-hp. motor 
instead of the belt drive. 


Horizontal Hydraulic Pump 


The hydraulic pump illustrated is a recent addition 
to the line of high-pressure hydraulic pumps built by 
the Hydraulic Press Manufacturing Co., Mount Gilead, 
Ohio. It is of the horizontal, four-plunger type. 

The pump is designed so that it may be equipped with 
16 different sizes of plungers ranging from 1% to 5 in. 
The water 
cylinders are made of forged steel for the highest pres 
For the medium pressures, 1,500 to 2,900 Ib. per 


in diameter, advancing by quarter-inches. 


sures. 


sq.in. inclusive, cast steel is used, and for the lowest 


pressures the cylinders are of semisteel. The pressures 
range from 9,500 to 700 Ib. per sq.in., and the water 
capacity from 24 to 326 gal. per min. All sizes have 
bronze valve seats and bronze or nickel steel valves, 


The frame, or pump bed, consists of two heavy castings 
SC urely bolted together. The ( rosshead cuides and main 
bearing containers are machined in this frame to Insure 


permanent alignment and a rigid form of construction. 





sion on the saw. The saw is supported 
both sidewise and against the thrust 
of the cut by suitable guide rollers on 
the arms that project down from the 
beams. The outer of these arms 
is adjustable by the handwheel shown, 
so that this support can be brought 
as close to the other as the size of 
the work will permit. The outer band- 
saw wheel is also adjustable to con- 














trol the tension of the saw by means of 
the outer wheel, so that saws of 
length varying as much as 9 in. can be 


MOTOR-DRIVEN FOUR-PLUNGER HYDRAULIC 


Stroke of plungers, 


PUMP 


16 in.; motor required, 150 hp.; floor space, 18 ft. 
8 in. by 6 ft. 10 in. 
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While the illustration shows the pump equipped with 
a spur gear and pinion, a herringbone gear and pinion 
may be fitted just as easily. 


vos 
x 


Quick-Change Lathe 


The quick-change engine lathe described herewith is a 
recent product of the Mulliner Machine Tool Co., Syra- 
cuse, N. Y., and is made in both 12- and 14-in. sizes. 

The general lines of design and construction will be 
gained from the illustration. The bed is ribbed trans- 
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The spring nut lock shown consists of two hexagonal 
plates of thin steel stamped out of one piece, leaving a 
joint on one of its six sides. Circular holes to fit the 
required size of bolt are punched-in each plate, and the 
plate is then bent over until the two holes are almost par- 
allel, one hole overlapping the other by a small fraction 
of an inch. 

The joining side acts as a hinge, and after being tem- 
pered it constitutes a powerful spring. 

When the lock is slipped on the bolt and both legs 
engage the thread of the screw, the holes in each of the 











SPRING 


NUT LOCK 











QUICK-CHANGE ENGINE LATHE 


legs are brought into perfect align- 
, ment. Because of this forced align- 
ment of the holes the spring exerts a 


Swing over bed, 12% in.; swing over carriage, 7% in.; proportion of gearing 
in the head, 10 to 1; cone diameters, 2%, 4%, 6%, 7% in.; width of belt, 1% in.; ” . 
hole through spindle, {§ in.; length of carriage bearing on bed, 17% in.: 6-ft. powerful pulling force on one of 


lathe takes in between centers, 40 in.; 
versely with heavy double-walled cross-girths. The head- 
stock is of the pan type, with housings fitted with an- 
nular bearings of special form for spindle journals. The 
front and rear journals are self-adjusting and adjustable 
independently of each other. A ring self-oiling system 
is provided. The apron is made in a double-wall or box 
section. 

The cone gears of the quick-change gear mechanism 
are cut with the improved B. & S. 20-deg. involute cut- 
ters, which form a pointed tooth slightly rounded at the 
top designed to be especially suited to a tumbler-gear 
mechanism, as it permits instantaneous engagement of 
the gears without clashing. The quick-change gear mech- 
anism is mounted on the front of the machine, giving 
37 different threads and feeds, as shown on an easily read 
index chart mounted on the quick-change gear box. 

An auxiliary quadrant is provided for applying extra 
change gears. 


z 


Spring Nut Lock 


The form of nut lock shown is the latest arrival in a 
field to which the inventive genius has given so much 
attention. It has simplicity to commend it, and the 
claims of the manufacturer—the Industrial Development 
Co., Chicago, Ill.—based on extended tests, indicate ¢ 
solution of the loose-nut problem. This form of nut lock 
will be made in all the standard sizes. 


weight, 5-ft. bed, 1,990 1 





b. the legs and an equally powerful 
pushing force on the other leg. As a consequence 
the leg on which the pulling force is exerted engages the 
root of the threads only on the side of the bolt farthest 
from the spring, while the leg on which the pushing force 
is exerted engages the root of the threads only on the 
side of the bolt that is nearest to the spring. Tightened 
into place next to the nut, these opposing holds are 
claimed to secure a grip that will keep the nut in place 
under the most severe conditions. 


Ay 


Ball-Bearing High-Speed 
Bench Saw 


The illustration shows a portable ball-bearing bench 
saw designed for sawing soft metals, fiber, wood, ete. 
The saw arbor runs at 3,500 r.p.m. on ball bearings 
mounted in dust-proof housings, with provision for am- 
ple lubrication. Speeds from 1,000 up to 6,000 r.p.m. 
can be supplied when desired. 

The machine is accurately and substantially con- 
structed, the lower part or stand being made in one cast- 
ing. The motor is hung in an inverted position on a 
specially designed dust chute, which is hinged at the 
upper end. The chute serves to protect the motor and 
also permits a convenient method of keeping the belt in 
proper tension. The turning of a handwheel raises or 
lowers the motor at will. 
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The illustration shows the saw table equipped with a 
14-hp. direct-current motor, with starting box and switch. 
The table top is quickly raised or lowered to any posi- 
tion when it is desired. to do grooving or slotting. The 
guides are easily and quickly adjusted in position and 
are interchangeable to either side of the saw. The plate 

















j 
i 
q 
BALL-BEARING HIGH-SPEED BENCH SAW 
_Size of top, 16x22 in.; height of machine, 18 in.; weight 
with %-hp. motor, 150 lb.; size of saws, 8 in.; capacity for 


sawing 2%-in. stock 


glass shield, supplied as an extra, can be attached or 
detached without the use of tools. Motors for 110 or 
220 volts, alternating or direct current and of 44, 1% 
and % hp., can be supplied to answer various require- 
ments. 

The bench saw is a recent product of H. G. 
Brookline, Mass. 


Crane, 


98 


Portable Tool-Post Grinder 
With Extension Arm 


The illustration shows a portable tool-post grinder 
manufactured by the Wisconsin Electric Co., Racine, 
Wis. 

To provide for deep internal grinding of cylinders the 
extension arm, at the left, is provided. This extension 

















TOOL-POST GRINDER WITH EXTENSION 
FOR INTERNAL GRINDING 


PORTABLE 
ARM 

arm is a separate unit mounted on ball bearings. The 
power is transmitted to it from the motor through a 
flexible coupling designed to eliminate vibration and en- 
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tirely offset the effects of disalignment. This extension 
arm can be easily and quickly installed in place of the 
smaller high-speed internal attachment regularly sup 
plied by the same firm. 


Bench Drilling Machine 
The illustration shows a bench drilling machine built 
by the De Mooy Machine Co., 1833 East 55th St., Cleve- 
land, Ohio. 
The table is 


The column and base are in a single piece. 


mounted in a bracket that swings on the 

















BENCH DRILLING MACHINE 

Capacity, $,-in. diameter; diameter of table, 8% in.; max- 
imum distance from spindle to table, 7% in.; maximum verti- 
al movement of spindle, 2% in.; maximum vertical movement 
of table, 6 in.; height, 24 in.; floor space, 21x9 in.; weight, 60 Ib. 
column. The long central stem of the table provides 
vertical adjustment that, in conjunction with the quill 
traverse, is sufficient to cover the range of work for which 
this drilling machine is adapted. 

The machine is built in two sizes, for the smaller of 
which the dimensions are given. 


. 


Ball Thrust Bearing 


The feature of the ball thrust bearing shown, the lat- 
est addition to the line made by the Rochester Ball 
Bearing Co., Rochester, N. Y., is the solid brass retainer. 

The brass retainer is claimed to be an improvement 
over the more commonly used sheet-metal form in that 


























BALL THRUST BEARING 
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wear resulting in particles of the steel falling into the 
races is avoided. The injurious effects of any foreign 
particles in the races need no explanation. 

The form of bearing illustrated is usually made with 
round grooves, although V-groove bearings are regularly 
made for high-speed light-duty conditions. Thrust bear- 
ings for heavy duty are made with self-aligning spherical- 
seat washers. 

The illustration shows a medium-weight bearing of 
large size. The retainers of smaller bearings are not 
scalloped. 


# 

Combination Drawing Triangle 

The combination form of drawing instrument shown 
requires little explanation. 

This instrument was designed to serve as a triangle, 

protractor, irregular curve, scale, section-liner, lettering 











COMBINATION DRAWING INSTRUMENT 


It is made of 
celluloid in a number of sizes, by the Earl J. Early Co., 
307 Arch St., Philadelphia, Penn., and is marketed un- 


angle and for other drafting necessities. 





Vol. 


No. 20 


MACHINIST 15, 
der the name of “Lin-o-graph.” The celluloid of which 
the triangles are made is of course transparent and is 
available in a variety of colors. 


Heavy Turret Boring Lathe 
for Shells 


The heavy boring lathe shown was designed especially 
for the inside boring operations on high-explosive shells. 

The bed is cast in one piece, the legs and headstock 
bearings being integral. The front headstock bearing, 
which with the rear spindle bearing is fitted with self- 
oiling rings, is 814 in. in diameter by 12 in. long. The 
spindle is made large enough for the bearing to take 
the shell completely inside and is made in one piece with 
the 15-in. heavy flange to which the chuck is bolted. The 
chuck (not shown) is of the collet sleeve type, which 
grips and drives the shell through three self-centering 
hardened-steel jaws. 

The main gear, which is 4144-in. face and 3 diametral 
pitch, is fitted to the spindle on a diameter of 81% in., 
which is caleulated to provide ample driving power. The 
back gearing has a ratio of 9:1. 

The back gear has a 314-in. face, 4 diametral pitch, 
and is driven from the cone pinion, which is made of 
cast steel. The thrust of the tool is absorbed by a special 
self-adjusting thrust bearing fitted with a dustproof self- 
oiling case of cast iron and capable of a continuous work- 
ing load of 8,400 lb. 

The turret is of heavy construction. While a heavy 
central stem has been provided on the carriage, the tur- 
ret is spigoted at its outer edge, thus affording a wide 
base to resist the tool pressure. A hole through the cen- 
ter stem permits driving out the boring bars. The tur- 
ret is fitted with a hardened-steel ring tempered and 
ground, into which a hardened-steel key is fitted, thus 
holding the turret firmiy in any position that may be 
selected to machine the work in hand. 

The carriage runs on flat shears, each 











» 


3 in. wide. The power is applied by 
a steel rack 3 in. wide, 4 diametral 
pitch, placed in the center of the car- 
The usual tripping device for 
disengaging the feed at any 
point on the travel is provided. The 
center of the boring bar is only 6 in. 
above the shears. Four feeds of ?/,,, 
*/ogs */gq and */,, in. are designed to 
take care of all rough and finish cuts. 
No gears have a narrower face than 17% 
in. and 1,% in., while the smallest pitch 
selected is 6 diametral pitch. The worm 
gear on the power feed is 4 diametral 
pitch, geared 50 to 1 with a steel worm. 
Ball bearings take up all the thrust of 
the worm. The capstan bars are 24 in. 
long, and the gearing provides a thrust 
of 79 lb. on the tool for 1 Ib. on the 
capstan. This provides a 2,000-lb. tool 


riage. 
pow er 








HEAVY-DUTY BORING TURRET LATHE 


~ . . ' 
Capacities, 4-, 5-, 6- and 8-in. high-explosive shells; length of bed, 9 ft.; 
i in.; , 
in. diameter; length of carriage, 42 in., pulleys, 15 and 18 in. in diameter; width 
. 8,000 lb 


distance of center from floor, 40 in.; diameter of turret, 20 


of belt, 8 in.; weight of machine for 4-, 5- or 6-in. shells, 





thrust by 25-lb. pressure on the cap- 
stan. The machine is a recent prod- 
uct of the Reliance Machine Co., 
Toronto, Canada. 


turret holes, 3) - 
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Patterm Makers’ Rules 
By M. E. DuaGan 


Many of the dimension mistakes made by pattern mak- 
ers—especially by the younger ones—in the construction 
of a pattern can be attributed to the rule used. A rule 
marked on both edges and on both sides with eighths, 
tenths, etc., is a sure invitation for mistakes. No appren- 
tice should be allowed to work with a rule so marked. 
It keeps the young journeyman guessing and once in a 
while finds the old experienced man napping. 

Working with a borrowed rule is another 
mistakes. Mental habit is one of the hardest things in 


cause for 
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“= Brass Plug 
TWO PATTERN MAKERS’ RULES 


the world to alter. We allow the mind to work auto- 
matically, and a change requires concentration and ef- 
fort, which are not only a burden, but are liable to cause 
error. 

The shrink rules used by pattern makers in rire 
are as follows: 1-in., #s-in., 14-in., “)-in. and * 
shrinkage allowance to the foot. Some shops adopt a 
shrinkage-allowance standard of their own—tenth- or 
twelfth-inch rule. In one shop where I was employed, 
14, in. to the foot allowance was made on all patterns 
for steel castings. 

During the many years that I have worked at pattern 
making I have used every one of the rules above noted. 
I have made as many mistakes as the average pattern 
maker, if not more. The rule that I used was.in many 
instances the cause of these mistakes. I have settled 
this to my own satisfaction. 

You will notice that I place the blame for my many 
mistakes upon the rule. Placing the blame for your mis- 
takes upon some other person or thing and doing so in a 
scientific, business-like and diplomatic manner and _ get- 
ting away with it form one of the highest attainments in 
the pattern-making trade. As a past master in this 
art, I have qualified for a diploma. 

In the illustrations are shown two shrink rules that | 
ax in. thick and 1% in. wide. 


¥e-in. 


made of select white maple, 
The division lines are on one side and at one 
The length of each division line is clearly shown. The 
inch divisions are stamped in the wood with large fig- 
ures. The quarter-inch divisions are stamped in the wood 
also and are indicated by figures one-half the size of the 
ones indicating the inch divisions. The shrink figure 

large, clear and plain—is stamped in at the zero end 


edae only. 


of the rule. 

The lower rule is a duplicate of the one at the top, 
with the exception that it has an extension at the zero 
end, also a brass-plug insert at the zero line. A small 


hole is made in the brass plug exactly on the zero line. 
compass, 


This rule I use for setting dividers, trammel 
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points, etc. The fixed leg of the instrument is placed 

the punch mark at zero; the other leg is opened out to 
the exact the rule. It is foolproof. The 
common method is to place the fixed leg at the first, sec- 


division on 


ond or third division or inch and guess at where you 

are going to put the other leg. 

Repair Job on Lathe Steadyrest 
By H. H. Parker 


A steadyrest had been broken off as shown in Fig. 1, 
leaving only the dovetailed base and clamp. As the lathe 
was an old one, it was impossible to obtain a new part; 
and as one was needed at the base portion was 
utilized as follows, at a considerable saving in pattern 
work and machine work over that required in making a 
complete new rest. 

The broken portion was sawed off, then a cast- 
ing was made of a top and lower portion of a new rest, 
very similar to the old one except.that the lower portion 
was made without a dovetailed base. Also, to simplify 


once, 


and 





de Block 
from Old Casting 


, Fig.l The Broken 
Steadyrest 
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Fig.2 The Repaired 
Steadyrest 
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REPAIRED LATHE STEADYREST 


pattern work and machining, a hinged cap was not used ; 
slots in the cap permitted its removal when the 
were This arrangement 
tern work very simple. Both 
with one side flat and no loose pieces. 
cast in for the slides and dressed up with a file. The 
sliding blocks and adjusting screws were retained. 
The new part was bolted to the old base by two 1-in. 
bolts, the casting drilled and tapped for 
them, with the solid portion of the bolts extending in a 
little distance 


two 
made the pat- 
patterns 


scTeWSs loosened. 


were one-piece 
Shallow slots were 


new being 


» as shown. 
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Accurate Way of Spacing Cams 


By Frep H. CoLvin 
The accurate spacing of shoulders in 
not an easy task, as any errors are apt 


The device shown herewith was devised in the Fay & 
Bowen shop, Geneva, N. Y., and has been found to work 


out nicely in spacing the cams for the 





FIG. 1. 


motor shown in the lathe in Figs. 1 and 


carries eight cams and four bearings, as can be seen, and 


the tolerance is only 0.004 in. 


The spacing is done by the combination of an accurately 
spaced bar and an indicating arm with a 20 to 1 leverage. 
The bar A is of tool steel and hardened on the edge. Then 


the notches are ground and lapped to 


FRONT VIEW OF SHOULDER-SPACING LATHE 
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The pin B in the arm D serves to locate the carriage in the 
proper position, the indicating arm pivoting at C and the 
readings being taken at the front of the lathe carriage 
at D. 

The bar A can be lifted so as to allow the carriage to 
move freely, by means of the lever £. The block and pins 
F both support and guide the spacing bar, but do not 
restrain it in any way. 

When moving from one space to the next, the bar A is 
raised by means of the lever F, so as to clear the pin B. 
The carriage is then moved along one notch and the bar 
again lowered into position with the pin in the next space. 


the engine lache ts 
to be cumulative. 


Curtiss aéroplane 








REAR VIEW OF LATHE, SHOWING SPACING BAR 


FIG. 2. 


Then the carriage is adjusted so that the pin B contracts 
with the groove in the bar, and in so doing swings the arm 
D at the pivot C. When the line on the end of D coincides 
with the graduations on the plate fastened to the carriage 
wing, the carriage has been moved the correct amount. 
Then the cam, or bearing, is faced to the correct distance 
from its neighbor and the process is repeated. 


% 


2. This camshaft 


Johansson gages. 
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_ Personals 








Trade Catalogs Forthcoming Meetings 








ceeenennrenenses 








W. J. McKechnie has been appointed general 
manager of the American Forging and Socket Co. 

A. W. Foote, president of the Foote-Burt Co., 
Cleveland, Ohio, has accepted the presidency of 
the H. A. Lozier Co. 

W. P. Anderson has resigned as general super- 
intendent of the Dayton Engineering Laboratories 
in order to become president of the newly organ- 
ized Dayton Screw Co. 

George S. De Laney, formerly general manager 
of the Rivett Lathe and Grinder Co., Boston, 
Mass., has become associated with the Taylor & 
Fenn Co., Hartford, Conn. 

C. H. Saunders, formerly Boston sales manager 
of the Pratt & Whitney Co., has accepted a posi- 
tion as sales manager of the cutter and fixture 
department of the Becker Milling Machine Co., 
Iiyde Park, Mass. 

A. W. Petersohn, who for the past two years has 
had charge of toolroom of the Aurora Automatic 


Machinery Co., Aurora, Ill., has been promoted 
to the position of supervisor of piece-rate and 
layout departments. 


R. G. Clyne, for the past seven years with the 
Western Cartridge Co., East Alton, Ill, as mechan- 
ical engineer, has resigned to establish his own 
business in St. Louis, Mo., in the design and 
construction of special machinery 





Business Items 











The Perkins Appliance Co., Springfield, Mass., 
has moved into a new plant at 4 Birnie Ave., that 
city, where it will have double its fermer facili- 
ties to meet its rapidly increasing business 

The Leland-Gifford Co., Worcester, Mass., has 
opened an office at Room 418, Singer Building, 
149 Broadway, New York City, in charge of 
Walter F. Henly, formerly with the Fairbanks Co 


Trucks and Turntables. Whiting Foundry Equip- American Society of Mechanical Engineers. 





ment Co., Harvey, Ill. Catalog No. 124; pp. 16; Annual meeting, Dec. 5-8, Engineering Building, 

6x9 in. ; illustrated. New York City. Calvin W. Rice, secretary, 29 
Tapping Chuck. Braden Manufacturing Co., West 39th St., New York City. 

135 W. Third St., New York. Catalog D; pp. 8; American Society of Mechanical Engineers. 


3%x6 in.; illustrated. 

2t-In. Heavy-Duty Manufacturing Lathe. Himoff 
Machine Co., 50 Church St., New York. Circular; 
pp. 4; 9x11 in. ; illustrated 

Auto Sand-Cutting Machine. The Sand Mixing 
Machine Co., 52 Vanderbilt Ave., New York. 
Catalog; pp. 24; 7x9 in.; illustrated 

Bolt Heading and Rod Heating Furnaces—Oil 


or Gas Fuel. Tate, Jones & Co., Inc., Pittsburgh, 
Penn. Circular No. 151; pp. 4; 8x11 in.; illus- 
trated. 


Tool Dressing Furnaces and Blacksmith Forges— 
Oil or Gas Fuel. Tate, Jones & Co., Inc., Pitts- 
burgh, Penn. Circular No. 152; pp. 4; 8x11 in.; 


illustrated. 

Grinding Wheels. Star Corundum Wheel Co., 
Detroit, Mich. Catalog No. 9; pp. 100; 6x9 in. ; 
illustrated. With this there is also a supplement 


on “Safety Code for the Use and Care of Abrasive 
Wheels.” 

Rotary Oil Pumps. The Goulds Manufacturing 
Co., Seneca Falls, N. Y Bulletin No. 113; pp. 
16; 8x10 in. This contains illustrations showing 
pumps feeding compounds and oils to metal work- 
ing machines 


Catalogs Wanted 














John Alderdice & Co., Ltd., Warrnambool, Vic- 
toria, Australia, would like to receive from manu- 
facturers latest catalogs, accompanied whenever 
possible by full price lists f.o.b. New York. Their 
main departments include valve and cock depart- 
ment, pump department, general engineering, brass 
foundry, iron foundry. 





Monthly meeting, first Tuesday. Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I 

New England Foundrymen’s Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 


first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 
Rochester Society of Technical Draftsmen. 


Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 
Superintendents’ and Foremen’s Club of Cleve- 


land Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 

Western Society of Engineers, Chicago, Il. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Ill 
Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America. Regular meet- 
ing, second Friday of each month. 
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Plants of Remington Arms Co.--l 


By Huau 





SYNOPSIS—The largest concern for rifle manu- 
facture in the United States is the Remington 
Arms Co., operating two plants having a com/ined 
capacity of 8,000 guns per day. To meet the war 
orders now being filled, factory buildings contain- 
ing more than 2,000,000 sq.ft. of floor area have 
Th is article takes 


up the general construction feature s of both plants 


been completed within a year. 


and is devoted to a discussion of the type of build- 
ing adopted, the walls, floors, supports for over- 
head fixtures, provisions for fire protection, etc. 





The first “Remington” gun was made in 1816 in a 
little country blacksmith shop about two miles from the 
village of Ilion in the central part of New York State. 
The Remington Arms Co. of today has two large plants, 


M. WHARTON 


supervision these plants were developed by the writer 
and his associates, but after they were completed it 
was decided to postpone building the new plant until 
later. 
autumn of 


The plans were accordingly laid away until the 
1914, 
rifles began to arrive in such volume that they could no 


when European orders for military 
longer be handled by the old Ilion works. 

Under these new conditions, with such large orders on 
hand, the work at Ilion could not be interrupted, and the 
The 


only thing that could be done was to enlarge the Ilion 


idea of moving to Bridgeport had to be abandoned, 


works by adding new buildings and by replacing some 
of those that 
adapted to the work. 


had become obsolete by larger ones bette! 


The old Bridgeport plans of 1909 


were resurrected, modified to suit the conditions at Thon 
and to meet the requirements of the New York State 
labor laws, and the reconstruction of the Llion works 





ar! 








~— 


eer 
-- 


eel, 








FIG. 1. 


one at Tlion and one at Bridgeport, Conn., equipped to 
manufacture 8,000 guns every day. 

Although the development of this industry through a 
whole century would be an interesting story in itself, it 
is enough for the purpose of this article to say that by 
1900 the works at Ilion had grown into a collection of 
buildings of different types and varying floor levels, 
erected from time to time to meet the immediate needs 
of the hour, and no longer well adapted as a whole to 
the requirements of modern manufacturing. 

In 1909 it was thought while to consider re- 
placing this old plant by a new one to be built at Bridge- 
port, adjacent to the works of the Union Metallic Car- 
tridge Co., an allied company under the same ownership, 
and Charles C. Tyler, then works manager of the Rem- 
ington Arms Co., and now vice-president of the Reming- 
Arms Union Metallic Cartridge Co., undertook to 
Under Mr. Tyler’s 


worth 


ton 


have the necessary plans prepared. 


ILION WORKS OF THE REMINGTON ARMS U. M. C. CO. AS THEY WILL BE WHEN ENTIRELY RECONSTRUCTED 


was begun without further delay. Soon after this work 


was fairly under way, the building of an entirely new 


works at using the same orig- 


inal plans with some further minor alterations. 


sridgeport was started, 


The purpose of this article is to give a veneral idea 


of the character of both these new works. 


A study of the operations in the maufacture of fire- 
arms shows that, insofar as they affect the character 
of the buildings and the general design of the whole 


plant, they may be divided roughly into two general 
groups. 


The first 
barrel rolling and heat treating. On account of the rela 


includes such operations as drop-forging, 
tively high temperature due to the presence of a large 
number of heating furnaces, these operations should pre 
ferably be housed in one-story, noncombustible buildings, 


with all the natural ventilation that it is possible to get. 
Drop hammers, of course, must be placed on solid ground, 
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The second group includes machining small steel parts, 
woodworking operations on stocks, assembling and in- 
spection. As there are no bulky pieces of material and 
no great weights requiring special handling equipment, 


the multiple-story loft building is the type most suitable 
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main building units placed side by side in a row, with 
equal spacing between them and joined together in the 
middle by connecting wings in which are placed the 
stairways, elevators, lavatories and other service equip- 
ment. ‘This is probably the most flexible plan that can 








FIG, 2. 


for these operations except, perhaps, in the case of a very 
small plant, for which a single-story building with saw- 
tooth roof would be quite satisfactory. As the greater 
proportion, by far, of the total floor space is required 
for this second group of operations, this group deter- 
mines largely the general design of the plant. 

The general plan adopted for the Remington works 
is a sectional one built up of a number of multiple-story 























FIGS. 4 AND 5. PLAN 








AND CROSS-SECTION 





BRIDGEPORT WORKS OF THE REMINGTON ARMS UNION METALLIC CARTRIDGE CO.—SPRING OF 1916 


be devised for a manufacturing plant. Any desired num- 
ber of units can be built at the start, and future growth 
is provided for by the addition of more units without 
disturbing the general plan or without interrupting manu- 
facturing operations. It is also more compact than any 
other arrangement of separate buildings, the distance 
hetween any two remote points being a minimum for the 
At the same time it pro- 


transportation of material. 


All Interior Columns covered with Concrete 








OF A TYPICAL UNIT BUILDING 
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vides a relatively large proportion of wall surface to floor 


surface, which means that no point on any floor need 
be remote from a window. 

Fig. 1 shows the Llion plant as it is today, and Fig. 
a general view of the Bridgeport works. The photograph 


») 
~ 








FIG. 3. CLEAR FLOOR SPACE IS MADE POSSIBLE BY 
DOUBLE ROW OF COLUMNS 


for Fig. 1 was taken from a wash drawing and is open 
to the usual objections to such a view. The floor area 
of the Ilion plant in new construction is 660,000 sq.ft., 
in old construction temporarily left standing 150,000 sq. 





FIG. 7. VIEW IN BARREL-DRILLING DEPARTMENT 


ft.. while that of the Bridgeport works is 1,500,000 
sq.ft. 

The plan of one unit adopted for Tlion is shown in 
Fig. 4. Each main building is 60 ft. wide and 272 ft. 
long, and each connecting building 48 ft. wide and 64 
ft. long. In the original plans the spacing between main 
buildings was made 80 ft. in order to allow as much 
light as possible to reach the windows of the first story, 
but the ground available at Ilion made it necessary to 
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reduce this dimension to 64 ft. The plan of a Bridge 


port unit is exactly like the one shown, except t 


80-ft. spacing was maintained. 
As the floors of the new building are intended only 
for manufacturing operations they are kept entirely cleat 





FIG 6. VIEW ALONG CEILING PANEL OF A MAIN 
BUILDING 


of everything except the necessary building columns and 
an emergency stairway, or fire escape at each end, The 
connecting building, or wing, is used for all service equip- 
ment such as main stairs, elevators, coatrooms, restrooms 
for women, washrooms and toilets, and 
in some cases these wings are used for 
the inspection and temporary storage 
of parts. Each unit, therefore, is prac 

tically a complete factory in itself. 
The width of the main building was 
fixed at 60 ft. because this seems to be 
about the maximum at which = sat 

isfactory daylight can be obtained with 
height. With 


this width of building interior col 


out eXCeSSIVe story 


umns are needed to support the floors 
and, as it was considered highlv de 
sirable to keep the manufacturing floors 





free from obstructions of any kind that 
would interfere with the orderly ar 
rangement of machines, a departure 
was made from the usual practice 
of spacing interior columns equally 
across the floor. By placing them in 
two rows near the middle a clear and 
unobstructed manufacturing floor was 
obtained along each side of the build 
ing, about 26 ft. wide and the full 
length of the building, leaving a central 
passage with a clear width of 7 ft. 
between the columns for the movement of employees and 
for the transportation of materials. 

Anyone who has attempted to arrange a large number 
of machines to the best advantage in a shop of this kind 
will appreciate the value of the clear floor space shown 
in Fig. 3. 
the main passage and helps to prevent the encroachment 


The double row of columns defines physically 


of machinery and piles of material that seem to be natural 
results in manufacturing. 
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In the main buildings the columns are spaced 16 it. 
apart in the direction of the long axis of the building. 
This spacing is maintained throughout all the buildings 
very strictly in order to obtain interchangeability of the 
loose beams that support the shafting and which are illus- 
trated further on. In the wings columns 
are not the serious obstruction they 
would be on_ the 


therefore, in 


connecting 


manufacturing 
the 
directions, 


these wings 
spacing is 16 ft. in both 
In developing the details the 
general plan _ the not 
treated as one of building construction 


floors: 


from 
problem was 
alone, the buildings being looked upon 
as an important part of the man- 
ufacturing equipment which should be 
properly designed for the manufactur- 
ing operations and machinery to be 
housed in them. Wooden were 
preferred because no other floor affords 
fastening down 


floors 


the same facility for 
The live loading as- 





machine tools. 
sumed is probably higher than usual, 
but it allows for the possibility of oc- 
casional concentrated loads due to piling 
up material parts. Floors were 
to be as stiff as possible, to insure free- 


and 


dom from vibration due to machinery, 
and yet, at the same time, in order to 
provide for the arrangement used for 
supporting shafting, no intermediate 
beams between the main floor girders 
nor any longitudinal beams or girders could be permitted. 
A laminated wooden floor probably fulfills these conditions 
better than any other type. All machine-shop floors are 
designed to support a live load of 175 lb. per sq.ft. Steel 
frames support the side walls as well as the roof and floors. 
With the the given length 


of span 


assumed floor loads and 
(26 {t. ) stee!] floor 


necessary anyway, but, aside from this, the use of wall 


girders would have been 
columns allows the window areas to be made much larger 
than if the floors were supported by the walls. In this 
case it was important to get as much daylight as pos- 
sible. The actual class area of the windows is nearly 
60 per cent. of the wall area. All 
sash, and the walls are built of brick, but, as they have 
Wall col- 
umns are fireproofed by being inclosed in the brickwork, 


The 


steel floor girders, however, are exposed as any covering 


windows have steel 


wooden floors, the buildings are not fireproof. 
and interior columns are fireproofed with concrete. 


would have prevented the use of the arrangement for 
supporting the overhead shafting which is illustrated fur- 
ther on. Other conditions being equal, a manufacturing 
building that 
that is not, but, in the case of a machine shop in which 


is wholly fireproof is to be preferred to one 


the processes involve no fire risk and the materials han- 
dled are not cor Sustible, an absolutely fireproof building 
is not so important as one so designed that machinery 
and shafting can be set up anywhere on the floor or moved 
from place to place quickly, easily and at a minimum ex- 
pense. In this respect the construction adopted appears 
to be superior to any type of fireproof construction that 
has vet been developed. In order to provide suttic lently 
hich windows to light the floors properly the story height 


> 


in all buildings throughout both works is 14 ft. 3 in. 
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Floor levels are also the same for all buildings of each 
plant. At Ilion the contour of the ground was such that 
this provision involved an increase in the cost of con- 
struction in some cases, but as several of the buildings 
are connected by bridges at more than one floor and as 
electric trucks are used for transportation throughout the 





DEPARTMENT 


8. VIEW IN MILLING 


plant, it was felt that variations in floor levels should be 
avoided. 

The cross-section of units at Ilion 
is shown in Fig. 5. At Bridgeport they are one story 
The original design was for five-story buildings, 


one of the main 


higher. 
but as they have wooden floors, the design for Tlion had 
to be altered to meet the requirements of the State of 
New York, which not allow the 
tory buildings more than four stories high unless they 
The original design also showed a tunnel, 


does erection of fac- 
are fireproof. 
or subway, for pipes and cables, under the first floor 
between the two rows of interior columns, high enough 
to walk through and extending the whole length of the 
building. With no pipes of any kind buried under the 
floors, the expense and inconvenience of taking up floors 
in order to get at pipes are eliminated. The slope of the 
ground at the site originally chosen was such that this 
tunnel involved very little additional cost, as it was nec- 
essary to provide a basement under one end of most of the 
buildings anyway. A cross basement under the service 
wings gave easy access to all these pipe subways. 

In the modified design for Ilion these subways were 
omitted on account of their cost. In the Bridgeport de- 
sign they are placed under the connecting wings but not 
under the main buildings. 

As already stated all floors are of wood. 
are of 3-in. yellow pine or hemlock laid on tar concrete 
having a top surface of tar and sand. The wearing sur- 
Upper floors are built up of 2x8- 


Ground floors 


face is 14-in. maple. 
in. long-leaf yellow-pine joists on edge nailed solidly 
together. Two layers of tarred felt are laid over these 
and protected by an intermediate floor of %-in. pine 
over which is laid the wearing surface of 11@-in. maple. 
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Main floor girders occur only at the columns and are 
16 ft. apart. There are no intermediate nor longitudinal 
beams. 
in the direction of the long axis of the building, but, as 
the top flanges of these are kept at least 6 in. below the 
under side of the floor above, the ceiling panels included 





FIGS. 9 











FIG. MW. CONCRETE BALCONY FOR FIRE ESCAPE 
between the main floor girders are flat and unbroken from 
side wall to side wall of the building. These large ceiling 
areas, unbroken by beams, allow an economical and most 
effective spacing of sprinkler heads and insure an unob- 
structed flow of water from them in case of fire. They 
also afford the greatest facility for extending electric con- 
duits and other small pipes across the under side of the 
floor. 


Latticed struts tie the interior columns together 
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All 


through the central passageways, the branches being taken 


main pipes and conduits are carried overhead 


off between girders and carried across the under side of 
through the latticed struts. In 
order to avoid any possibility of interference with over- 
head shafting all transverse pipes are kept at least 9 in. 


the floor either over or 








AND 10. CEILING CONSTRUCTION FOR LINESHAFT AND COUNTERSHAFT SUPPORTS 


The photo 
the 


above the bottom flanges of the floor girders. 
graph, Fic. 6. was taken looking direétly across 
building along the ceiling and through one of the longi- 
tudinal struts. 

Floor girders are built up of a plate and four angles. 
Aside from any question of economy of material a fabri- 
cated girder was preferred tO a plain rolled section be- 
cause of the greater facility afforded by its flat flanges 
for supporting and attaching the I-hbeams from which 
the shafting is hung. All 
and all overhead electric motors are hung from the under 
side of 6-in. the ends of which rest upon the 
bottom flanges of these girders, A plain rolled section, 
with its sloping flanges, would not provide the flat seat 


lineshafts and countershafts 


I-heams 


that is necessary. In the interior views of two depart- 
Figs. 7 and 8, 
tion. The other views, Figs. 
cially to illustrate these construction details. 

The I-beams are usually set in pairs, held together 


ments, these beams ean he seen in posi- 


9 and 10, were taken espe- 


and properly spaced by cast-iron top and bottom plates 
that are clamped to the beams by long machine bolts 
extending through both plates. These clamp plates are 
about 4 in. the 
spacing to a pair of beams and, as there are no holes 


wide and. long enough to give desired 
to be drilled, they may be clamped on the beams wher 
ever necessary. The ends of the beams are similarly 
clamped to the flanges of the floor girders by means of 


bolts and special cast-iron clamps. Shaft hangers are 








AMERICAN 


RS6 
fastened by bolts through the bottom plates. Motors are 
nverted and their bases are bolted up in the same way as 
the shaft hangers. When motors or starting switches are 
ittached to the building columns no holes are drilled in 
the columns, but the apparatus is held by bands clamped 
around the columns. 

The main idea in this whole scheme is to avoid drilling 
holes in the steel framework of the building and to be 
able to set up shafting with the least amount of labor, 
or to change the location of machinery quickly and 
The arrangement used is probably as flexible 
as any that could be devised. Practically all spacing be- 
tween floor girders is uniform throughout (16 ft.) so 
that the I-beams can all be cut to one length and can be 
All clamps are inter- 


( heaply. 


used anywhere in any building. 
changeable and are simply loose cast-iron pieces bolted 
up with ordinary machine bolts. Story heights are ex- 
actly the same in all buildings, as is also the distance 
from each floor to the lower flange of the floor girders, 
so that when machines are moved from one department 
to another the length of the belt from machine to counter- 
shaft 

The photograph, Fig. 11, shows the detail of the end of 
one of the Ilion units with the baleonies and doors leading 
to the fire These inclosed stairway wells, or fire 
escapes, at the end of each unit provide a means of exit 


remains unchanged. 


escape. 


main service stair cannot 


This well is inclosed by 


in an emergency in case the 


be reached or cannot be used. 
a brick fire wall through which there are no openings 
inside the building, the only access to the stairway 
being by means of the door at each end of the .central 
passage on each of the upper floors. This door opens onto 
a concrete balcony, and from the baleony another door 
opens into the stairway well. 

\t Bridgeport no doors were provided for the opening 
leading from the baleony into the stairway. As these 
stairs are aot intended for regular use the door latches 
side, to allow anyone 


are arranged to open only from one 
to pass freely out of the building, 


but not to pass in, 
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Operations on Sugar Machines 
in Honolulu 


By Frank A. STANLEY 


The special tools used and some operations performed 
with them on medium- and small-sized work in the shops 
of the Honolulu Iron Works Co. are shown by the ac- 
companying illustrations. These parts are all members 
of cane-crushing mills or of other equipment required by 
sugar plantations. 

Figs. 1 and 2 represent two views of a special double- 
ended facing machine constructed by this company for 
operations on a number of castings of circular outline 
and of such proportions that they cannot be readily 
handled on the faceplate of a lathe or on the platen of 
a planer. This machine consists primarily of a big lathe 
head and spindle, on the nose of which is mounted a 
faceplate with a swinging capacity of about 6 ft. in diam- 
eter, while an auxiliary plate is attached to the tail end 
of the spindle. The headstock is mounted on a big floor 
plate provided at each end with large T-slots and carry- 
ing at each end a heavy angle plate for holding the work. 
These angle irons have a height of four or five feet and are 
adjustable along the slotted base plate by a handwheel 
The 


angle irons, or work-holding fixtures, are provided with 


and screw, as clearly represented in the illustrations. 


numerous slots in their bases to receive the holding straps 
and clamps for the various jobs that they are required 
to handle.’ The parts that are customarily machined here 
are readily secured in upright position to the vertical 
face of the fixture. 

The cutting tools for facing the work are carried in 
holders in slots in the faceplates. These tool holders 
serve as slides, which are fed regularly in or out by 
radially located screws automatically operated by a star 
feed at the end of each screw, the star wheel striking a 
contact stud screwed in a bracket projecting from the 
front end of the headstock quite near to the base plate. 














FACING MACHINE 
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FIG. 2. FACING HEAD AND TOOLS 


A series of these cutter heads may be seen on the face- 
This view also shows the star feeding ar- 


plate, Fig. 2. 
rangement. 

therefore, eight tool slides. 
eral cutting tools. The tool slides may be so adjusted as 
to give any desired rate of advance one ahead of the other 


There are eight slots in the faceplate and, 
Each tool holder carries sev- 


in feeding across the work, so that a very coarse rate of 
feed may be adopted and yet each tool have only a normal 
feeding advance for each movement of the star feeding 
attachment. 

The construction of the vertical fixture, or work table, 
enables the casting to be held without liability of spring- 
ing, and the work is readily fed forward toward the spin 
dle to bring it to the desired thickness by the handwheel 
and screw at the rear of the angle iron. 

When the castings have a number of bosses or other 
irregularly disposed surfaces to be faced, the different 
tool slides may be set so that a number of these surfaces 
are operated upon simultaneously, thus reducing corre- 
spondingly the amount of time required to pass over the 
work. 

The machine is driven electrically, and the controlling 
apparatus is clearly shown at the front of the spindle of 
the head. 


SPECIAL PLATES For Borina MILL 


For certain boring-mill jobs, to facilitate holding the 
work properly some of the boring-mill equipment is pro- 
vided with special plates for the regular table. One of 
these is shown on a machine in Fig. 3. This plate is 
provided with radial slots to receive chuck jaws and is 
used for a variety of castings that would not convenient] 
rest on the smaller regular table. These plates are easily 
placed and removed. 

This view illustrates a cylindrical head secured in 
chuck jaws, while the inner face is surfaced by the right 
hand tool of the machine. It will be noticed that directly 
over the center of the table a jib-crane arm may be 
swung with its trolley and hoist for handling work on the 
table. Similar crane facilities are provided for the other 
boring machines in this department. , 
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FIG. 3. SUGAR-MILL JOB ON BORING MILL 


Arrangement of Drawing Board 
for Handling Large Drawings 
M. 


By FAVOR 

In the making of layouts an occasion often arises where 
it is desirable to use a sheet of paper which is longer than 
the board. This task 


were the board handled in the usual manner, but by ai 


would prove rather an awkward 
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DEVICE ON DRAWING BOARD 


ARRANGEMENT 


ranging the board as shown in the illustration a sheet 
of flat paper of any length may be used. 

The arrangement consists of a strip of wood, or steel, 
of the board. The blocks PB are 


leave il 


A screwed in the edge 
placed between the strip and the edge so as to 
space through which the paper may be passed. 
This scheme permits the paper to be run through the 
slot and over the board, and allows the roll to rest on the 
table. As the T-square slides against the strip there is 
no tendency to crease the pap r, which ean be large enough 


to permit making a drawing of any length. 
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Methods Followed in a Trade- 
Education Shop 


By Ropert MAwson 





service. A milling fixture is shown, which is an aid 


SY NOPSIS—On this and the accompanying data in machining the base of the lower half of the steady- 
page are shown special small tools, jigs and fix- rest. The casting, which is of a peculiar shape, is held 
fures used in a state trade-education shop. The rigidly, and the operation is successfully performed. The 
fools are somewhat simple in nature, as the pro- jig used in drilling the saddle is also of simple design. 
duction required is not large. The intention seems A method of locating the apron, Fig. 7%, for both 
to have been to instruct the students in making drilling and reaming, is worthy of note. Setscrews on 
tools to produce parts interchangeably. The jig the side of the jig are used to force the rough casting 
and fixture data pages appearing in the “American against pads. To hold the work securely during the 
Machinist” for the past two years were used by drilling and reaming operations three straps are used. 
the stud nls as the basis of selection for desiqn The jig cover is located on the jig base by two dowels and 
and construction. is then placed over the casting. To hold the cover in 





position two swinging bolts are used. 





Ina previous article were shown some of the jigs de- For the purpose of insuring interchang ability by simpk 
signed and built by students in a state trade-education means the tools shown appear to have been well selected. 
shop, Bridgeport, Conn. In this jig and fixture data 
page are shown other similar tools made by the students. 
Such tools make clear to the boys the advantages of jigs 
and fixtures in obtaining interchangeable results. A care- 
ful reading of the jig and fixture pages shown in the 
American Machinist will help any shop, either large or 
small, in designing similar small tools, 

The jig used in boring the cover plate for a grinder 
is one of the simpler plate tools. The casting is dropped 
onto the jig and held in position with two straps. The 
tool, though simple in construction, is proving efficient in 











F1IG.2 





FIG.4 


JIGS AND FIXTURES DESIGNED AND BUILT BY STUDENTS IN A TRADE-SCHOOL SHOP, WITH 
WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A Holes Machined—One }}-in. drilled 1% in. long. The hole 

Operation—Boring cover plate for grinder. The rough is then tapped with %-in. 16 threads for a distance of {} in 

casting is dropped onto the jig, being located by its contour. The slip bushing is placed in the fixed bushing of the jig, and 

Two straps are then tightened on the piece to hold it se- the feed screw in the lower slide is drilled to suit a %-in. 

curely. 10 per inch square thread. The nut is then tapped as a 
Holes Machined—One 1%-in. bored 5% in. long, and one separate operation. 


in. long. 

FIGS. 4 AND 4-A 
Milling lower half of steadyrest, Fig. 3. The Operation—Drilling and reaming apron, Fig. 7. The 
casting is located against pads, being forced against them 


l-in. bored 3% 
FIGS. & AND 8-A 
Operation rough 


casting is located on two adjustable screws and held against 


the vertical wall of the fixture with an open washer and nut by setscrews on the side of the jig. Three straps tightened on 
Surface Machined—Base of casting, using a 2.135-in. diam- the casting hold it securely. The jig cover is placed over the 
eter cutter and a 1.810-in. diameter 90-deg. angular cutter casting, being located on the jig base by two dowels. Two 
operating at 103 r.p.m. with a feed of 0.032 in. per revolution swinging bolts hold the cover in position and permit rapid 
FIGS. 6 AND 6-A fastening and unfastening. The cover plate for the jig is 
Operation—Drilling saddle and lower slide, Fig. 5. The shown separately in Fig. 8-A 
castings are located against a hardened-steel stop plate, and Holes Machined—-Two %-in. and one jj-in. spot drilled and 
a long strap holds them in position. reamed; two 4-in., two -in. and three }}-in. drilled. 
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Standardizing Imserted-Blade 
Milling Cutters 


By C. F. ScriBNER 


In taking up efficiency work of a practical nature in 

plant engaged in the production of a 
and heavy-machinery I was forcibly struck with the ex- 
pensive types of milling cutters used for many of the 
operations. It was no uncommon occurrence to observe 
cutters of 5, 6 and even 8 in. in diameter which had 
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STANDARD INSERTED-BLADE MILLING CUTTERS FOR 


TABLE I. 
END MILLING, 3 TO 6} IN. IN DIAMETER 
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rABLE 2. STANDARD INSERTED-BLADE MILI NG CUTTERS FOR 
END MILLING, 7 TO 12 IN. IN DIA an ITER 
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been made of solid high-speed steel. The nonuniformity 
of results obtained in hardening cutters of this type i 
the ordinary shop may be imagined. Added to this was 
the cost of material for such cutters, and the whole matter 
looked as if standardization was the remedy for the whole 
problem. 

This standardization of all large milling cutters was 
decided upon, and it was determined to make use of in- 
serted-blade cutters to the greatest extent possible. With 
this in mind a series of sizes from 3 to 12 in. inclusive 
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and covering both face- and end-milling cutters was laid 
out as shown in the line drawings accompanying Tables 
1 to 4. It will be noticed that all cutters 7 in. in diam- 
eter and over were made with cast-iron while 
those smaller than 7 in. were provided with machine-steel 
bodies into which the blades were inserted. 

The bodies were bored, reamed and turned, then taken 
to a universal miller, where the slots were cut for the 
blades and the holes for the taper pins were drilled and 
reamed. The blades were made of high-speed steel, ma- 
chined all over with an allowance for grinding the blade 


bodies, 
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TABLE 3. STANDARD INSERTED-BLADE MILLING CUTTERS FOR 
FACE MILLING, 3 TO 63 IN. IN DIAMETER 

No. of 
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FACE MILLING, 7 TO 12 IN. IN DIAMETER 

No. of 
A B CDE FGHIK L MNO P Q Blades 
7 2 6§33 22 20% | & ! NoS 7 &E 12.556 14 
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to thickness to insure a good fit in the slots. After 


hardening, the blades were ground, the taper pins inserted 
and driven to a seat, and the cutters were ground for 
diameter and the clearance on the cutting edges of the 
teeth. 

The results have been greater uniformity in hardening, 
cost of cutter maintenance has been reduced, and the 
productive capacity of the machines has been materially 
increased—all due to this phase of standardization of 
operating conditions. 
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John E. Sweet--Reminiscences ano 
Characteristics--I] 


By J. E. Jounson. Jr.* 





SYNOPSIS—The author tells of the getting to- 
gether of “Professor Sweet's boys” and of the 
pleasure the Professor found in the yearly gath- 
erings of men whose lives he had influenced. 
Some of the Professor’s engineering achievements 
are touched upon, with appreciation of the artistic 
qualities of all his work. But greater than all 
these was his tireless helpfulness of those around 
him, of chance acquaintances and of a much larger 
number whom he reached through his writings. 





As to the portion of Professor’s life during and sub- 
sequent to the Cornell days we have the recollections of 
Perhaps it will be as well to 
vive here a brief description of the loose organization to 


nit Professor Sweet *8 boys.” 


whose members this term was. applied. 

Tt was perhaps the most significant phase of Professor 
Sweet’s character that men once thrown in contact with 
him, even if not very intimately, retained a vivid recol- 
lection of him and a desire for more of his companionship. 
This was partly because of his personal charm and partly 
because of the generosity with which he gave himself, 
to whoever might ask of him, without any question of 
the right of the person asking the favor, but simply on 
the ground that that person asked his assistance. The 
repetition of a story previously published well illustrates 
this trait. 

On the last day of Professor Sweet’s life a man from 
Texas—a total stranger—came to ask advice about a 
new type of engine governor. Professor spent the whole 
forenoon with his visitor. but was seized at three o’clock 
with the attack that ended his life. He went home, but 
before his death at eight he found time to telephone the 
office concerning further information that must be given 
to the stranger when he returned. This act was char- 
acteristic of Professor, and it was therefore not sur- 
prising that he bound to himself, with ties dissolved 
only by death, a considerable number of the men with 
whom he had contact in the course of his long life. Many 
of these had been his students at Cornell, and upon them, 
whose contact with him came at the most impressionable 
portion of their lives, he made an indelible impress. In 
them he excited a feeling of profound affection and also 
perhaps of exclusive ownership in himself; but as time 
went on, after he had founded the Straight-Line Works. 
other men went to work for him in any capacity from 
that of apprentice to that of superintendent. To all 
those who sought what he had to give, he gave freely, 
and in later life, I think, he made in his own mind very 
little distinction between the “Straight-Line boys” and 
the “Cornell boys.” Others of the “boys” never even 
worked for him; they came somehow to know him and to 
love him and so were taken into the fold. 

During the period of my employment I often heard 
him speak of this, that and the other one, always of the 


*Consulting Engineer, Metallurgist 


good things that they had done or the new things they 
were trying to do. I heard him speak more than once 
of the great pleasure he experienced from the accidental 
feregathering of four or five of these at the shop one 
Saturday afternoon. In the early autumn of 1901 | 
received a letter from E. J. Armstrong, superintendent 
of the Ball Engine Co., who had at one time been super 
intendent of the Straight-Line. He asked me what | 
thought of the project of getting together as many as we 
could of the old boys for a dinner in Professor’s honor 
and of making some sort of presentation to him to 
show our affection for him. T responded enthusiastically 
and so, I think, did all the others to whom Mr. Armstrong 
wrote. No organization was formed, except a dinner 
committee, and Mr. Armstrong did practically all the 
work as secretary of that. Mrs. Sweet was taken into 
our confidence, but the matter was kept entirely from 
Professor’s knowledge. Fortunately for our plans, he 
and Mrs. Sweet took a long trip to Mexico during that 
fall and returned only a short time before the date set 
for the dinner. 

In casting around for something to present, one or 
two suggested a watch. Mr. Armstrong wrote that as 
the one Professor already had, which had a rubber case. 
“fell apart whenever he opened it, and his eves were vet 
ting too poor for rapid reassembling,” it was decided 
that a watch would be most suitable. The trouble wa 
that a watch is jewelry, and Professor with his extreny 
simplicity of taste would not like and probably would 
not use a watch of the ordinary character. At the same 
time he had often expressed his admiration for the won 
derful works made by Jurgensen. He also admired very 
ereatly the black finish on iron made by the Bauer Barf! 
process. Accordingly, a set of Jurgensen works was 
procured and a special case made of Bauer Bartfed iron, 
bearing on the cover a bas relief in gold of the first 
Straight-Line engine. The project was financed by vol- 
untary subscriptions from the “boys.’ 


Tue First Sweer DINNER 


The date chosen for the dinner was one of the eveninys 
during the latter part of the week of the New York meet 
ing of the American Society of Mechanical Engineers in 
December, 1901. The dinner was held at the old “Arena.” 
Professor had planned to vo back to Svracuse the after 
noon of the day for which the dinner was set, buf Mrs, 
Sweet discouraged the idea and Mr. Armstrong per- 
suaded him to stay over to help “talk to some men to 
whom he (Armstrong) wanted to sell an engine.” We 
all cathered in a reception room, adjacent to the dining 
room, at an early hour, and Armstrong then brought i 
Professor to meet the men who were “to buy the engine.” 
His surprise and delight in meeting agdin these men, 
many of whom he had not seen for twenty years or more, 
was something that will alwavs be one of the pleasant 
recollections of my life. He went around the room greet 
ing each one in turn with equal delight, bul with varying 
an, not 


degrees of surprise in the different cases. On 
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interested in engineering and whom Professor had not 
seen for nearly twenty-five years, came al! the way from 
Cleveland to attend the dinner. After the greetings were 
over, we adjourned to the dining room, where the dinner 
was served. In deference to Professor’s strong temper- 
ance convictions no wines or liquors of any kind were 
served, and I think that no one even smoked, but at 
the later meetings Professor insisted upon providing the 
cigars himself. 

Albert W. Smith, then Dean of Leland Stanford Uni- 
versity and now of Sibley College, presided. 
talent in the way of speakers was called in; a half-dozen 
or so of the “boys” had been given subjects and were 
called upon. Engineers are not always good speakers, 
hut perhaps because in this case what they had to say 
came straight from their hearts, I think I have never 
heard speeches of such a high order of real excellence 
and suitability for the occasion as those were. The 
lamented John A. Hill was there, on account of Pro- 
fessor’s long association with the American Machinist, 
and made a rattling speech, one or two sentences of 
which have always remained in my memory. One of 
them was that he believed “in holding the wake while 
the corpse was still alive and could have part of the fun,” 
a fact we too often forget. 

None of the speakers made the slightest allusion to 
any feature of the dinner except the reunion, until the 
last one, F. A. Halsey, now editor emeritus of this journal. 
At the conclusion of a few well-chosen sentences Mr. 
Halsey drew from his pocket the case containing the 
watch and presented it to Professor “as a token of our 
affection and esteem.” The old gentleman had _ been 
having as much fun as anybody out of the proceedings, 
but that was too much for him. He arose to his feet 
with the tears streaming down his cheeks and said, “Gen- 
tlemen, I had expected to make a few remarks, but I 
cannot,” and sat down. We sat around and talked to a 
late hour, and it was unanimously voted that the meet- 
ing was such a great success that we should hold one 
every year, and this was accordingly done. 


OrnEeR DINNERS OF “PROFESSOR SWEET’s Boys” 


Every year, with the exception of 1911, when Professor 
was on a trip around the world, a fair-sized company 
of “the boys” met at dinner to do him honor. Once 
we had only eight or ten, but at most of the gatherings 
there were from fifteen to twenty-five or thirty. Con- 
sidering that there were only about fifty on the whole 
list and that some of these were so far away or so cir- 
cumstanced that they could never come, it will be seen 
that the percentage of the attendance compared with any 
other similar annual dinner was very high. In a good 
many instances men came a thousand miles or more sim- 
ply for this dinner, and in one case a man came from 
Denver and in another from San Francisco. Considering 
that these gatherings were only informal affairs and that 
the sole attraction was meeting and honoring Professor 
once more, this fact constitutes as remarkable a com- 
mentary as anything could on the hold which he main- 
tained on his friends. 

These dinners were repeated every year at the same 
time and place until 1910. In 1911 Professor was on a 
tour around the world, and no dinner was held. In 1912 
Professor’s eightieth birthday occurred, on Oct. 21, and 
in that year the American Society of Mechanical Engi- 
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neers gave him the large dinner mentioned in his “Rem- 
iniscenses,” already quoted, in the United Engineering 
Building in New York. 

Thereafter the dinners were held at the Onondaga 
Hotel in Syracuse on Professor’s birthday, as his in- 
creasing age made it more difficult for him to stand the 
strain of coming to New York. Up to the very last 
dinner the list increased of those who, by close associa- 
tion and affection for Professor, felt entitled to be en- 
rolled, and in one case at least the second generation 
made its appearance at the dinners. 


SoME OF PROFESSOR SWEET’S ACHIEVEMENTS 


As to Professor’s great works, little can be said that the 
engineering profession does not generally know. At 
Cornell he had charge of the mechanical end of the 
first “dynamo” built in America, of which Professor 
Anthony designed the electric end, and he started there 
the manufacture of micrometer calipers, which he called 
“measuring machines,” because he preferred the simple 
English name for everything. He also began there the 
making of limit gages and standard gages of hardened 
and ground steel, such as are now common, but which 
at that day were scarcely known. He not only had.these 
gages made by the students, but he literally fathered 
their general introduction into shop practice, as well as 
that of many other mechanical refinements now in com- 
mon use, but too numerous to mention here. A notable 
feature of his designing was that he achieved results by 
leaving things off rather than by putting them on. If 
somebody had accomplished a given result through the 
use of a lot of moving parts, he would scheme some sim- 
ple way whereby the same result could be obtained with 
the aid of one or two parts. 


Tue Artistic QuaALiIty oF His DeEsiens 


Another feature of Professor’s designing, which in a 
sense was connected with that last described, was his tre- 
mendous artistic sense. He had entered engineering 
through architecture and had realized fifty years ahead 
of the rest of the American world that true art in archi- 
tecture consists of a harmonious adaptation of the means 
employed to the end desired, not in the addition of 
superfluous parts for purposes of ornament only. He 
believed, and rightly, as we now know, that art in ma- 
chine designing consists in the most direct and harmoni- 
ous adaptation of the means at hand to the object de- 
sired. The fluting of columns, the ornamental paneling 
of flat surfaces and the like, the use of curves where 
a straight line would serve and, above all, where a stress 
was to be transmitted were customary in machine de- 
signs only twenty or thirty years ago, but they were all 
abominations in Professor’s truly artistic sight. In 
matters of appearance, as well as in the mechanism used, 
he believed in the harmonious assembling of the essen- 
tial and the absolute elimination of the unnecessary. 

This is so much a feature of the best present-day de- 
signing that those familiar only with the present do not 
realize how different were the conditions previous to 
Professor's precepts and example concerning the beauties 
of simplicity. He had a saying, “Whatever is right. looks 
right”; and if something looked wrong, he would analyze 
it until he found what the wrong was. It is probable 
that he came nearer to criticizing the work of others in 
this direction than in any other except in matters in- 
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volving moral turpitude, such as theft of another man’s 
design or ideas, copying without acknowledgment and 
the like. In those matters, though he commonly did not 
say very much, the little he did say was greatly to the 
point and left the hearer in no doubt at all as to his 
meaning and his sentiments. 

He was quick to acknowledge the merits of the work 
of others in truly artistic design, as in all other direc- 
tions. I have heard him speak in terms of the greatest 
admiration of the splendid simplicity of the lines of the 
Centennial Corliss engine and of the work of some Euro- 
pean designers in which art was served by suppressing 
ornamentation. 


THE STRAIGHT-LINE ENGINE 


In the brief autobiography previously quoted Professor 
mentions some of the details of the Straight-Line en- 
gine, but does not tell how remarkable was the work- 
manship or how radical was the design as compared with 
previous practice. At the time I was there, now nearly 
twenty-five years ago, he was using hardened and ground 
bushings for the valve gear, so that if a pin became worn, 
its bush was knocked off and a new one put on, while 
if the bore became worn, its bushing was knocked out 
and a new one inserted. In this way the life of these 
parts was indefinite. The main-bearing shells were solid, 
but had eccentric cheek pieces of hard babbitt fitted in- 
side them so that rotating up these cheek pieces by liners 
behind the thick edge took up the wear, but left the center 
of the bearing surface unchanged. The valve stem was 
a bush of hard babbitt about two feet long, hand reamed 
to an exact fit on the ground valve stem. The babbitt 
bush was held in a gland, so that it could accommodate 
itself to the line of the valve stem: the piston-rod pack- 
ing was the same, except much shorter. This construc- 
tion made an absolutely tight joint, which was good for 
years without any adjustment whatever and with an irre- 
ducible minimum of friction. Special trams were in- 
vented, which centered themselves to the actual bore of 
the cylinder and permitted the main-bearing shell seats 
in the frame to be bored absolutely at right angles to 
the center line of the cylinder. 

Professor made a study of the action of oil in moving 
machinery; and when the Straight-Line engine was built, 
it was an engine with the lubricating system built into 
it instead of being an engine with some oil cups stuck 
on it. It is probable that the system of lubrication, 
which was an inherent part of that engine twenty-five 
years ago, has not been bettered since. He not only 
schemed simple ways to make the oil go where he wanted 
it to go, but equally simple ones that prevented it from 
traveling where he did not want it to go—for instance, 
the knife-edge rings mounted on the shaft close to the 
ends of the main-bearing shells and inside of hoods cast 
in the frame, which caught the oil thrown off by the 
knife-edges and returned it to the oil cellar in the base 
of the main bearing. These things are simple and ob- 
vious enough when they are once done, but those whose 
memory goes back so far will remember what a huge 
step in advance they constituted over anything that had 
been done up to that time. 

The question of the relationship between mathematics 
and engineers is one that has often been fought over. In 
the reminiscences already quoted Professor gives the dis- 
astrous results of the first attempt to teach him algebra. 


MACHINIST 893 


I doubt whether any subsequent one was more success 
ful, for he knew nothing of that science or of any higher 
mathematics. Yet by intuitive reasoning power, some- 
times assisted by simple but marvelously ingenious ap- 
plications of graphics, he achieved results that were 


— 


positively startling. The best illustration of this is the 
story of him told by Mr. Armstrong. 

On one occasion during a call from some professor 
the latter spoke of the very difficult problem in geometry 
which the mathematicians had just succeeded in solving 
namely, that if three circles of different diameters are 
drawn in any position in a plane and a pair of tangents 
are drawn to each side of each pair of circles and pro- 
longed to their intersection, the intersecting points of 
all three pairs of tangents will lie in a straight line. 
Professor thought this over for a few minutes and said: 
“Yes, certainly, I can see that that is true.” 

The other professor said: “I guess you don’t under- 
stand, Professor. This is a very difficult problem, and 
we have just finally accomplished its solution. I don’t 
think it is as obvious as you think it is.” 

“Why, yes,” said Professor, “of course it is obvious. 
Instead of three circles in a plane, take three balls lying 
on a surface plate. Instead of drawing tangents, im 
agine a cone wrapped around each pair of balls. On 
top of the three balls lay another surface plate. It will 
rest on the three balls and will necessarily be tangent to 
each of the three cones. The apexes of all the cones 
must lie in the intersection of the two surface plates, 
and as the intersection of two planes is always a straight 
line, the apexes of the cones will lie in a straight line. 
It seems to me that this is perfectly obvious.” So it 
was to a man who could think in those terms, but to how 
many of us, no matter what our mathematical training, 
would it be “obvious” ? 

This was characteristic of his method of attack on all 
new problems. He did not have to, and would not, play 
the game according to the accepted rules in such cases, 
He would strike out a method suited to the conditions, 
choosing a simple method of attack from a totally un- 
expected direction, and yet so logical that it could not 
for a moment be denied. Of course, problems did arise 
not capable of solution even in these ingenious ways, 
and these he would mull over in his mind. If he finally 
became convinced that he could not solve them, he had 
no more false shame about asking for assistance than 
would a boy in asking help of his father for his arith- 
metic lesson, 


His ExtTremME MopeEsty 


It is probable that no man ever achieved the standing 
in a profession that Professor had and yet was so un- 
willing to admit that he had it, or if he were forced to 
admit this, that he deserved it. His modesty was liter 
ally incurable. He came of plain people. He was neither 
proud nor ashamed of this origin: he simply recognized 
it as a fact. But that his achievements entitled him, 
not only to professional distinction, but that his ability 
and above all the charm of his personality qualified him 
to ornament a position in any society was something he 
could never be made to believe. With this same habit 
of mind went other characteristics. He had come up 
threugh the ranks as a mechanic, and he never felt that 
he was entitled to very much greater pay than a me- 
chanic. He never permitted the Straight-Line Engine 
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Co. to pay him a salary bigger than would be expected 
He lived in the 
ame simple way, which was very comfortable, without 
the slightest sign of meanness or niggardliness of any 
kind and yet without a penny being wasted or spent 


the foreman of a good-sized shop. 


for ostentation. 

As a sort of corollary to his own beliefs and conduct 
in this respect he felt very strongly that other people 
perhaps lived better than they should, spent more on 
their living than they were justified in doing. The point 
of view that, for most men to command a position or 
standing of a given kind they had to live, in a broad 
way, up to certain standards, never appealed to him in 
the least. The fact even that a man by living too sim- 
ply might shut himself off from the possibility of in- 
creasing his income out of all proportion to the increase 
in expenditure that it required never entered his head. 
He had an instinctive belief that it was wrong, and noth- 
ing could alter that. He never made himself a bore by 
preaching his own beliefs, but once in a while he would 
let drop a sentence that meant volumes. 


His KEEN SENSE OF HuMoR 


Very often a man with high ideals of conduct is spoilt 
for human companionship by a sense of dignity that 
replaces or stifles his sense of humor. It was far other- 
wise with Professor. He had a keen sense of humor and 
could illustrate his point with a short story or a witty 
saying in a manner characteristically American, and a 
good story well told was sure of at least one appreciative 
hearer when he was present. I have seen him almost 
onvulsed in a quiet, chuckling laugh over something 
that hit his fancy especially. At the dinner in October, 
1915, one man told a number of stories, mostly South- 
‘rn stories about These amused 
much that he wrote afterward to the story-teller and 
to have some of them written out for his further 


negroes, Professor so 
isked 
‘njoyment. 

Here again, perhaps, his modesty played a big part. 
He was never in his own mind a king amid inferiors, 
but one of a group from each of whom he could learn 
as eagerly as they could learn from him. This trait 
kept up his spirit of fellowship and made companionship 
agreeable, and leadership natural, to him. 


His TrreLess HeL_pruLNEsS 


I have already spoken of Professor’s helpfulness, but I 
cannot refrain from reverting to this subject again, be- 
cause it was so borne in upon me during my service with 
him. Nearly everybody in central New York who was 
doing anything mechanical, and a very large percentage 
of those in a vastly greater region, knew or knew about 
Professor. They would come in, exchange greetings, in- 
troduce themselves, if necessary, and proceed at once to 
outline the peculiar problem or difficulty that they had 
in hand at the time. This all went as a matter of course, 
The famous sign, “Visitors Always Welcome,” engraved 
in the stone over the doorway, had its inception in Pro- 
fessor’s temperament, and these people were as absolutely 
welcome as though they had been paid clients, though 
in over twenty years I never knew one of them so far to 
forget his dignity as to offer to pay for the help that 
he got. The idea that he should be paid never entered 
Professor’s head, except when it was put there by some- 
one else, and never stayed then. He got his pay in the 
interest that he took in the things brought to his atten- 
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tion. Sometimes a little fun of a quiet kind was mixed 
with the interest. 

Two cases I remember that happened while I was 
there; they are only typical of thousands of others. A 
man came in greatly obsessed with the idea that the 
steam engine incurred a serious loss by the necessity of 
starting and stopping its reciprocating parts twice during 
every revolution. After he had explained his cure for 
the trouble, Professor said: “Now, you know it does not 
cost anything to push on a thing, no matter how hard 
you push, as long as the thing does not go anywhere. 
Take the case of the steam in a steam boiler. It is push- 
ing on every square inch of the boiler’s surface with a 
hundred pounds’ pressure; but as long as the boiler does 
not give way, it does not cost anything.” This was the 
simple but unshakable foundation upon which he pro- 
ceeded to build up an explanation that removed the man’s 
obsession without expense or even pain to himself. 


A TypicaL INcipENT or His HELPFULNESS 


On another occasion a man came in, considerably ex- 
cited over the amount of heat that the steam engine 
discharged as latent heat in the exhaust steam. On this 
occasion, as I guess happened pretty frequently, I broke 
into the conversation, because this trenched on the sub- 
ject of thermodynamics, with which at that time T was 
quite fully loaded. This unfortunate individual had 
found that a pound of exhaust steam contained nearly 
one thousand thermal units. He had then gone to a 
professor in one of the universities and asked him how 
hot a thousand thermal units would heat four pounds of 
air, and the professor had calculated for him that it 
would heat the air to over a thousand degrees. We will 
hope that the questioner had not mentioned to the pro- 
fessor that the thousand degrees was to come from ex- 
haust steam. With this information the man proceeded 
to line out a system whereby he could heat this quantity 
of air to that temperature and thereby increase its pres- 
sure and make it do a lot of useful work. I explained 
that a stern and natural law, known as the “second law 
of thermodynamics,” stood in the way of all such feats 
and that the loss which he lamented was a part of the 
inevitable, natural losses incident to converting heat into 
work; moreover, that neither his scheme nor any other 
could prevent this loss unless the whole fabric of our 
scientific knowledge collapsed into a ruin. After he had 
I said to Professor: “Did you want me to take 
so much of a hand in that discussion?” He said: “Yes, 
that was right. Get that idea out of that poor man’s 
head and prevent his wasting his own, or somebody else’s 


gone, 


money.” 


THE SHOP 


His INSPIRATION IN 


It is perhaps as remarkable a commentary as any upen 
Professor’s character that in spite of this remarkable 
temperament, which generally implies an easy-going dis- 
position and, therefore, poor ability in handling labor, 
he had a good idea of what a day’s labor was and sur- 
rounded himself with subordinates who were able and 
willing to get it for him, always, of course, without any 
bulldozing, rough language or any of the other methods 
of the “hell-driver.” To a great extent he got it be- 
cause he had inspired the men in the shop with some 
of his own spirit and they were willing, without much 
driving, to give a fair day’s labor for the fair day’s pay 
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that they always got. On one occasion, however, his 
foundrymen struck. Not being imbued with the modern 
doctrines of political economy, Professor fought this strike 
by simply paying off his men and refusing to talk to any 
of their representatives, organizers or others until they 
were ready to go back to work again, which they eventu- 
ally did on his terms. 

This illustrates what I might better have said earlier, 
that his marvelous disposition did not obscure his judg- 
ment as to what was right for himself and his stock- 
holders and that, if he were forced to fight, he would 
fight—not with violence, but with great determination- 
for what he believed to be right. I suppose that he would 
turn in his grave at my saying this, because the men- 
tion of war or personal conflict was utterly abhorrent 
to him. The point of view that our sons might come to 
a worse end than to lay down their lives in defense of 
the rights of their country or humanity—that, in short, 
there could be an ethical and moral side to war—was 
a point of view that could not be made to enter his 
head. 

When all is said and done, while I do not believe that 
the world knows now or will long remember half that 


* 
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Professor did for the furtherance of mechanical engi 
neering in its broader sense, nevertheless it seems to me 
that in him, as in those whom Emerson mentions, his 
character exceeded his achievements. As a moral force 
in the world he was greater, because rarer, than his 
achievements. 

I can never forget his unfailing modesty, his abso- 
lute unselfishness, his helpfulness without thought of the 
cost to himself and the way he never preached, but un- 
failingly lived, the golden rule. To these things must be 
added his human personality and his magnetic power of 
attracting to himself a large percentage of the men he 
met, of holding their interest and affection for long 
years, generally for life, and of inspiring them with high 
ideals of conduct without ever mentioning the subject. 
Remember, too, his tnarvelous* ability to instruct men 
technically and to broaden and simplify their methods 
of thought. 

These seem to me to be the outstanding characteristics 
which, possessed by a man whose achievements equal those 
of the greatest engineers of our time, put him upon a 
pedestal so that he overtops them all in those things that 
truly make for greatness. 

x 


The Manufacture of Punchings 


By C. W. 








SYNOPSIS—On page 529, Vol. 44, of the “Am- 
erican Machinist,” the author described features of 
the design and manufacture of punchings for elec- 
tric motors and generators. In the following 
article the scrap problem, manufacturing allow- 
ances, construction and life of dies are discussed. 





The accumulation of odd pieces of sheet steel is one 
of the serious problems in the manufacture of rotor and 
stator laminations and similar punchings for electrical 
apparatus. These odds and ends are as a rule known 
as “scrap,” although some 75 to 80 per cent. of them are 
generally utilized. Expressed in per cent., it may be 
stated that between 40 and 45 per cent. of the material 
entering the punch shop leaves again as actual scrap. 
Even this scrap is not thrown away. When put into 
proper shape for shipment so as to avoid excessive freight 
charges, it can usually be sold to steel mills or foun- 
dries at $18 to $20 per ton. To get these odd pieces 
into compact form hydraulic baling machines are used, 
as shown in Fig. 1. The loose punchings are put into 
a compartment below the floor level; two of the walls 
of this compartment are formed by rams or hydraulic 
pistons that compress the material into bundles, as shown 
in the illustration. Each bundle weighs between 250 
and 300 lb. For a large punch shop, this scrap material 
may amount to one or two million pounds every month, 
representing an annual value of $50,000 to $100,000. 

DIFFICULTIES IN Cost ACCOUNTING 

The real value of that part of the so-called scrap 
used for making various small punchings is rather dif- 
ficult to determine, in fact it is one of the most vexing 
problems in punch-shop accounting. Circles or centers 


*Industrial engineer, Westinghouse Electric and Manufac- 
turing Co. 


STARKER* 


coming out of large stators, for instance, are generally 
used for making smaller circular punchings. The loss 
in this case is only a rim, according to the difference in 
diameters. The width of this rim is usually 4% in. 
on a side asa minimum. However, there are not always 
orders on hand in the punch shop that allow of such 
favorable use, and punchings leaving a larger rim must 
be made from the centers. The maximum rim permitted 
is about 2 in. on a side. Then again, there may be 
cases where it is necessary to use a large circle for 
making various small circular punchings, or pole punch 
ings, such as shown in Fig. 2. If an operator has to 
use up such odds and ends, he cannot of course make 
as good time as if he used a straight strip of a proper 
width, usually known as “long iron.” It is therefore 
necessary to pay a higher labor rate for using up scrap, 
and it is this feature that complicates the cost caleula- 
tion. A deduction on the value of centers should ob- 
viously be made to allow for the additional labor in 
using them up. On the other hand there are cases where 
it might be argued that a center should be valued at more 
than long-iron value—for example, where a_ circular 
punching is made from a slightly larger center—as in 
this case there is no loss from corners such as would 
occur if a square sheet of long iron was used, av indi- 
cated by A (Fig. 2). B 
over a sufficiently long period, the losses due to inability 


y actual observation extending 


~_ 


to use up accumulated odds and ends can be deter- 


mined from the manufacturing conditions prevailing in, 


a given shop. The percentage of cases where additional 
labor is to be paid, or where pieces are used to particu- 
larly good advantage, can also be determined, and in 
this manner a figure is obtained that, while more or less 
arbitrary, represents a fair average and is based on ac- 
tual working conditions. To show how many factors 


enter into the question of valuation of scrap, it ma¥ be 
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added that even the seasons of the vear have an influence. 
For example, during the fan-motor season early in winter, 
steel 


there is a large demand 


to be used for fan-motor punchings, while at other times 


for small pieces of sheet 


this demand does not exist, and the material accumu- 
lated cannot be used up. 
ECONOMICAL DESIGN 


In designing electrical apparatus, designs are encour- 
aged that tend to reduce scrap of punchings. Lamina 


tions for alternating-current rotors or direct-current 





FIG. 1. 


armatures may be built up directly on the shaft, or built 
up on an arbor, pressed and riveted together so as to 
form a solid unit. The punchings in either case extend 
clear to the shaft, the only scrap being the center hole 
for the shaft and perhaps vent holes if such are used. 
This construction is preferred to building the punchings 
on a cast-iron spider, as it not only reduces scrap of 
punchings but effects other economies by the absence of 
a spider. On larger sizes of machines it becomes eco- 
nomical to use a spider, as the center cut out of the 
punching on these larger sizes can be used for making 
smaller ones. The dividing line between these two con- 
structions is a question of cost: that is, a question of 
whether the value of the pune hing centers equals or e@X- 


by the designers. 


ceeds the cost of the spider. In 3 is shown a curve 


that is used as a guide The curve shows 
the value of centers per bundle 1 in. thick, 
material value of the centers equivalent to 80 per cent. 
of the for 
yarious Inside From 
this table the value of the centers for a given width of 


based on a 


long-iron value for diameters above 6 in., 


diameters of rotor punchings. 


the rotor core can be determined, and if this amount is 
less than the cost of a spider, it is more economical to 
mit the spider and to use the built-up or riveted con- 
For closer calculation, it would, of 
to figure in detail the cost of the 


end plates used on either side 


truction. cost 


course, be necessary 


of the core and also to 


HYDRAULIC SCRAP-BALING 
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include the labor for the building up of the laminated 
core. The curve is drawn for sheet steel 0.0172 in. thick. 
For other thicknesses of material, a multiplying factor 
must be used; for example, for material 0.0281 in. thick, 
the curve values should be reduced in the ratio of the 
cost per pound of the twe materials, which is approxi- 
mately 0.0185 in. and 0.0286 in. 

Ordinary 
and stator laminations of electrical 
principally on account of its lack 
used for direct-current motor-pole 


used for rotor 
and 
of uniformity. 


sessemer sheet steel cannot be 
motors gvener- 
ators, 


It may however be 
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punchings. For rotor and stator punchings the mate 
rial physically must be ductile and soft, but not to such 
an extent as to drag in the die. It must be uniform and 
strong enough to stand punching of narrow teeth with 
the usual amount of rough handling, filing of the com- 
pleted core, ete. Further it should be hard enough to 
prevent the breaking of the teeth. These conditions 
are fulfilled by a soft openhearth steel, known as grade 
M. A., which is now generally used. As an exception, 
a silicon steel of particularly hivh magnetie qualities 
is sometimes used on motors or induction regulators al- 
though this material is intended principally for trans- 
former work—that is, punchings not requiring slots or 
teeth. This material is somewhat hard to punch, it is 
brittle and the scale usually occurring on the material 
introduces difficulties in manufacture. <A _ particularly 
tough material and of heavier gage, 0.0375 in., is used 
for stiffening laminw at the the This 
material is too thick to be punched with compound dies 


ends of cores, 
as it would require very heavy presses and too frequent 
renewal of dies, 

Purchasing department specifications are issued for 
these various grades of material and they specify the 
principal requirements. Among these there is a maxi- 
mum permissible variation in thickness, measured either 
by micrometer, and in this case generally specified as 
plus or minus 10 per cent. of the nominal thickness, or 
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by weight, in which case it is usually specified as plus 
or minus 21% per cent. All electrical sheet steel is tested 
for watt loss, permeability and aging, according to the 
rules adopted by the American Society for Testing Ma- 
terials. These rules specify in detail definite methods 
for cutting test specimens from the sheet and for build- 
ing up test bundles of certain dimensions. These bun- 
dles are surrounded by test coils to which an alternating- 


current voltage is applied, and the losses found by watt- 


—_—_——_—__ 





FIG. 2. SMALL PUNCHINGS MADE FROM SCRAP 


meter readings. Details of these rules and methods may 
be found in the Year Book of the society. 

The standard the mill 
vary somewhat with the grade and thickness. Their 
width generally varies in 2-in. steps and a corresponding 
length depending on the size of slab or billet used, as 
follows: 21x84, 23x92, 25x100, 27x108, 29x87, 31x93, 
33x99, 35x105, 37x74 and 39x78 in. In designing ma- 
chines it is essential to keep these sizes in mind and to 
select punching dimensions so as to use the material most 
A margin allowance of A in. on one side 


sizes of sheets obtainable at 


economically. 
is usually made. 


ANNEALING AND ENAMELING 


All electrical sheet steel used on generators and motors 
is annealed at the mill. Generally speaking, the anneal- 
ing has the object of producing a finer grain by heating. 
Roughly it may be said that compared with the orig- 
inal material, the annealing reduces the electrical losses 
in the iron in the ratio of about 3 to 1. Some manu- 
facturers anneal the material a second time after punch- 
ing, which results in a slight further gain, perhaps of 
from 3 to 5 per cent. in permeability, but has the dis- 
advantage of causing warping of the punchings, which 
results in poor alignment of the assembled laminations 
and necessitates filing, which in turn tends to increase the 
For this reason it is preferable to use mill- 
annealing after 


iron losses, 
annealed 
punching. 

In this connection a 
about the process used for insulating the laminations in 
a core from one another. The object of such a film of 
insulation is to carry still further the original object 
of laminating ; namely, that of preventing the flow of eddy 
currents. Sometimes the oxidized surface of the iron 
is sufficient protection. Particularly in the squirrel-cage 
rotors of alternating-current motors, which have partially 
closed slots, the annealing may be omitted as the differ- 


sheet steel, without a second 


few words should also be said 
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All 


primaries of alternating-current motors and for direct- 


ence in iron losses is insignificant. punchings for 


current armatures must be annealed, 

In former years it was customary to cover the punch- 
ings of one side with a layer of paper. Today this process 
is superseded by a method in which a thin film of var- 
nish is baked on at a high temperature. This process 
is less expensive than the former method and makes a 


very effective insulator. Low-priced asphalt varnish may 








- 














0 2 4 6 8 ri 2 6 6 6 0 2@ &4@ 6@ 2@ W 
Diameter of Circles in inches 


CENTERS PER 1 IN. HIGH 


(MATERIAL VALUE) 


OF PUNCHING 
SHEET STEEL 


VALUE 
0.0172 M. A 


be used, and as it is applied hot, excellent heat-resisting 
The thickness of the film is small. 
This 


advantage of a 


qualities are obtained. 
usually between 0.001 and 0.002 in. 
therefore the additional 
factor: that is, there is iron 
laminated This enameling is 
done after the punchings are completed so that the edge 
of the teeth and the burs are equally covered, and any 
bad effect the oil may the 
A specially designed machine is used for this enamel 
The punchings pass through rolls that ap 


method has 
better 


in a built-up 


space 
more ac tual 
width. 


core of a given 


have on varnish is avoided. 
ing process, 
ply the varnish, then they proceed on an endless chain 
over gas flames and finally through an oven that dries 


the enamel. 


MANUFACTURING ALLOWANCES 


Expense for upkeep of dies is another of the serious 
problems, and a large factor in the usually high over- 
head expense of ‘the punch shop. The upkeep of dies 
depends, first on the construction of the die, whether hard 
or soft, then on the grades of material in the punching, 
as well as the material of which the die is made, and 
finally on the degree of accuracy demanded in the fin- 
ished punching. When the limit burs 
on the punching is reached, it becomes necessary to re- 
grind the die or to replace it. The cost, particularly 
of compound dies, is high, and it will readily be seen 


for variations or 
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that too frequent renewal, on account of too rigid demands 
of accuracy, will unduly increase the indirect expense of 
the punch shop and in turn will increase the cost of 
the product over which this expense must be distributed. 
The shop management carefully watches this expense and 
stimulates efforts to reduce it by keeping a monthly sheet 
in the punch shop, such as shown in Fig. 4, which gives 
the expense for die repair in relation to the output in 
punchings for each subdivision of the punch shop. 
The usually high overhead prevailing in punch shops 
is largely accounted for by the expense for repairs to 
dies, including die grinding, expense for new small tools, 
handling of tools, setting of dies and inspection. All 
these items, to which might be added part of the expense 
for defective work, have a direct connection with the ac- 
curacy demanded and the manufacturing variations per- 
mitted. With an annual output of several million dollars’ 
worth of punchings, it will readily be seen to what this 
seemingly small detail may amount. To determine the 
amount of bur occurring in commercial manufacture, a 
large number of punchings were measured by microm- 
eter and the burs were found to average between 0.002 
and 0.008 in. Individual cases occurred where 0.018 and 
0.029 In. observed. It is limit the 
maximum bur to 0.004 in. This limit can be maintained 
only by grinding or rolling of the punchings. The ac- 
curacy with which the dies are originally made and with 
which they are set up also has a good deal to do with 
the amount of bur, so that regrinding of the dies does 
not always bring the desired result and too frequent re- 
grinding is therefore undesirable. The better plan is to 
improve punchings that show burs by rolling them, which 


were desired to 


can be done at small expense, approximately Ye. for 
labor per pound of punchings. Points such as _ these 


should not be considered as minor details, for they rep- 
resent a large item of expense; they influence the design, 
performance and cost of apparatus, and designers who 
are familiar enough with these details take them into 
account and thereby are enabled to produce better and 
more competitive apparatus than others. 

Definite standards for the variation of punchings should 
therefore be mutually agreed upon between the engi- 
neers and the shop, allowing as much variation as is 
consistent with good workmanship and good design. For 
certain classes of work where it is necessary and eco- 
nomical to draw the limits closer, the permissible varia- 
For rotor and stator 
punchings of electrical machines, the following rules are 
Small round-hole dies are to 


tions may be fixed accordingly. 


considered good practice: 
be kept within plus and minus 0.002 in.; larger round- 
hole dies within plus and minus 0.003 in. Allowance 
on the outside diameter of ordinary punchings, made with 
round-hole dies, from 6 to 12 in. in diameter, is —0.004 
in. to +-0.006 in.; for 12 in. in diameter and up —0.005 
in. to +-0.006 in. For rotor and stator punchings made 
with compound dies, the following limits are allowed: 
From 1 to 15 in. in diameter +0.002 in. to —0.004 in.; 
from 15 to 20 in. in diameter +0.002 in. to —0.005 in.; 
from 20 to 25 in. in diameter +0.003 in. to —0.005 in.: 
from 25 to 35 in. in diameter +0.004 in. to —0.006 in. 


The allowance on the bore for rotor punchings, shaft 
fits, is being made particularly small to secure the great- 
est possible security against loose punchings, due to the 
variation both of shaft and punchings, the limits being 
+0.001 in. 


and —0.003 in. for all diameters of bore. 
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For pole punchings on direct-current machines the varia- 
tion in height—that is, the difference between inside and 
outside radius on the individual punching—is allowed to 
be +-0.003 in. to —0.002 in. for 1 to 4 in. height and 
+0.005 to —0.002 in. for 4 in. and above. 

The life of dies varies greatly with the grade of steel 
used in the part having the cutting edges. A series of 
tests has been carried on to determine the relative life 
of a single slot die made from 13 different grades of steel, 
using the same thickness and grade of punching mate 
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FIG. 5. ROUND-HOLE DIE 
rial. These steels are usually known by various trade 
names. The best of those tested punched close to 125,- 


000 slots for one grinding, the poorest only about 12,- 
000 slots per grinding. The amounts ground off in one 
grinding vary between 0.015 and 0.020 in. From these 
wide variations, it will be seen that it is rather difficult 
to say anything definite about the life of a die. How- 
ever, to give a general idea, such as may be required to 
judge the cost of development for a certain order, the 
following figures may be taken. They are based on ac- 
tual observation in commercial production. A round-hole 
die up to about 8 in. in diameter punches approximately 
25,000 pieces for one grinding. This amount decreases 
for the larger diameters to about 15,000 pieces for 8 to 
15 in. in diameter and 8,000 pieces for 15 to 20 in. in 
diameter. A compound die for these same steps in 
diameter punches about 20,000, 10,000 and 5,000 pieces 
between grindings. In each grinding an average of 
0.015 to 0.018 in. is taken off. A. standard length that 
may be ground off on the punch is usually adhered to 
in making the die, so that the number of regrindings 
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possible can be calculated ; for example, for 114-in. length, 
the die could be ground about 75 times before renewal 
becomes necessary. This then gives for a compound die 
an average life of something like 750,000 punchings. 
Taking an average size of induction motor (about 15 hp.), 
a compound die would be good for producing about 
3,000 motors. In many cases the annual sales greatly 
exceed this figure, and the same punching ordinarily is 
used on several different ratings, so that the life of a 
compound die may in some cases be only a few months of 
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regular production. In estimating tool development it 
mav be necessary therefore to figure on more than one 
compound die to start with. On the other hand, there are 
cases, particularly on larger machines, where a die would 
outlast bv far the probable life of the design. This 
fact should be kept in mind, as the expense for the die 
must be absorbed in the number of punchings made or 
likely to be made. 


HARDENED or Sort Dress 


The reasons for and against the hardening of dies for 
such punchings as those under discussion should also be 


understood. Engineers sometimes advocate hardened 
dies, as these are said to give better punchings. It may 


How- 


also be true that hardened dies have a longer life. 


ever, in manufacture, if anything happens to the die, it 
is easier to repair a soft die by calking, filing, etc., than 
a hardened die, which would have to be ground off until 
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the injured part was removed. This is expensive, con- 
sumes time, delays production and results in more fre- 
quent the From the tool department 
standpoint, it is argued that the shrinking or warping 
in the hardening process introduces difficulties in ob- 


renewal of die. 


taining the proper small clearances between the male and 
female part. It is customary, therefore, to harden the 
die—that is, the female part 
the punch soft on compound dies or combination dies 
for rotor and stator punchings. In the case of the female 
part it is permissible to do the hardening for the reason 
that the grinding and repairing are more easily done 
than in the male part or punch. In the case of a round 
hole die the punch is usually left soft also. Tn slot dies 
both parts are usually hardened, as repairine in this 


in all cases, but to leave 


case is not a serious problem. Dies for pole punchings 


and other punchings using ;y-in. or heavier material are 


always hardened, both punch and die. 


Puncn anp Dir 
"ae" the 


The punch-shop operator us- 


The terms “punch” and used in foregoing 
are sometimes misapplied. 
ually calls the upper half in the press the punch, the 
lower half the die. This is not necessarily so. The 
punch may be defined as that part which inside 
the other part. In designing a punching tool, the choice 


of which part should be the upper and which the lower 


foes 


one in the press, depends entirely on which arrangement 
allows the easiest and most time-saving removal of the 
finished punching and of the scrap. Sometimes there 
are even cases where the die part contains punches. These 
punches are set into the female part to uvoid a second 
operation and for the reason that there is not sufficient 


room in the other part for supporting these punches, 


Dit CONSTRUCTION 


While it is not contemplated in this article to qualify 
the reader to become an expert tool designer, the main 
principles of die construction and the most commonly 
Fig. 


such as is used 


used terms should be understood. Tn 5 is shown a 
for 
The 


upper part in this case is the punch: it consists of the 


general sketch of a round-hole die, 
punching round holes above 6 in. in diameter. 
punch shoe, made from machinery steel, and the punch 
ring. which is bolted to it, made tool steel and 
left soft. Note the cutting edge on the punch. The 
die or female part, in this case the bottom die, has a 
bolted to it is a 
stee] ring. die ring proper 
by bolts. a tapered fit heing provided fis the 
iNustration. The has the eutting edge and it is 
made of tool steel hardened. Inside of this 
ring is the stripper plate, which rests on springs and 
has the function of pushing the center of the punching 
out of the die for easy the die 
has a cast-iron center plug that may be of variable diam- 


from 


machine-steel die shoe, and machine 
This ring is drawn over the 
shown in 
ring 


and die 


removal. Sometimes 
eter and that serves the purpose of locating the punch- 
ings centrally. In Fig. 6 is shown the construction of a 
slot die, such as is used on automatic machines for in 
The die in this 
has the The 
various parts are marked in the sketch and from the fore- 


dexing slots in segmental punchings. 


an extension for trimming radius. 


case 
going will be readily understood. 
In Fig. 7 is shown a typical example of the construc- 


tion of a compound die for stator punchings. There are 
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again the upper and lower die shoes, and there are guide 
pins and holes provided to assure proper alignment. The 
tool-steel punch is bolted to the upper half and punches 
the outside of the punching. The lower half has the 
stripper plate resting on springs, which removes the ma- 
terial outside of the outer diameter of the punching— 
that is, corners and margin. The lower half, it will be 
noted, is in this case acting as a punch for the outside 
diameter. 
however, are set into the punch plate 


The punches for the slots, 


° . ° rm ‘ie 
that is part of the upper die. There li a 
is also a guide plate that serves to hold ‘ee 
| 
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easily convertible to re-turn these rings to the numerous 
outside diameters increasing by 5 in. This is accom- 
plished by means of the chuck shown, fitted to a Bullard 
vertical turret lathe. 

An outside view of the chuck with the packing-ring 
clamp C in place is shown in Figs. 1 and 2. Details of 
the clamp C are shown in Fig. 6. The part A is clamped 
to the face of the boring-mill table by means of four bolts 





the punches in position instead of sup- | 
porting them at the ends only, in the 

punch plate. In back of the punch shoe | 
there is a knocker plate set into a } 

















recess with sufficient clearance to slide | 
along the vertical axis. This plate is - oes 
connected with the upper stripper plate ~ + 
<a \ F 
by screws and by the knocker pins. The +f 
action of this stripper plate is as fol- Fi64 


lows: In operation, after the punching 
is punched out and the upper and lower 
halves separate again, the outer scrap is 
pushed up by the lower stripper plate. 

The material coming out of the slots, 

“tooth scrap,” falls through the lower 

half of the die, the punching itself is bag ’ 
carried up with the upper half until it gy S 
is almost at the top of the stroke, when WA 
a stationary knocker pin hits the 
knocker plate and releases the punch- ~ 
ing. In the meantime the operator ; 


s- 


' ‘i 
has pulled his sheet back so that the — | a ae mate TE 
FIG.2 KEY FIGA 


punching will not fall on the place 

where it was punched out. Then he 

advances the sheet so that the next cut 

may be taken. In this way the punching is easily pushed 
off with the sheet itself without requiring the operator’s 
hands. This is a good example of how to arrange punches 
in the upper and the lower half of the die to facilitate 
removal and to save time. There are many interesting 
and ingenious designs of dies for the manufacture of 
punchings for electrical apparatus, and there is little 
written about them or put in the form of drawings, most 
of it being handed down by word of mouth as the ac- 
cumulated experience of the tool department; but in 
this article it is not intended to go into this further. 
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Chuck for Air-Pump Packing 
Rings 
By F. R. Stewart 


It has been the practice to return air-pump packing 
rings after they have been slit at the proper angle. Many 
of the methods used are slow and inaccurate, especially 
so if the piece cut out is 3 in. or more for rings 8 to 9 
in. in diameter. Re-turned rings mean longer life for 
cylinders and greater efficiency for pumps. 

It is the practice of one large railroad system to rebore 
cylinders that are found 4'; in. out of round, and to bush 
the cylinders when worn 4, in. larger than nominal diam- 
eter. Rings are manufactured in its shops to fit these 
rebored sizes, so it is necessary to have a chuck that is 
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CHUCK AND CLAMP FOR PACKING RINGS 


through the slots #. The pilot F is a correct fit in the 
central hole in the table. 

A set of bushings similar to the one shown in Fig. 3 
are turned so that the inside fits the part 7, Fig. 4, and 
the outside fits inside the finished bore of the packing 
rings. Where the packing-ring diameters are between 
wide limits it is necessary to build out to the larger diam- 
eters with a series of bushings. 

The bushing shown in Fig. 3 is slipped over the 
pedestal A, Fig. 1, the packing rings are then applied 
with joints quartered until the last one projects jy in. 
to 1 in. above the top edge of the bushing. The steel 
clamp (, Fig. 6, draws the rings tight against the bush- 
ing J by turning the handle D on the square threaded 
screw. When the setscrews in the cap K, Fig. 5, are 
drawn down against the rings sufficiently tight, the clamp 
(’ can be removed, thus exposing the outside of the rings 
for turning. The shoulder G, Fig. 3, is 5 in. less than 
the thickness of the ring. 

R 
An Improvised Ruling Pen 
By B. A. DonLey 

A mechanic designing a piece of machinery had to 
have a ruling pen. None being available, he took a piece 
of 14-in. steel wire 6 in. long, sawed it about 1 in. deep 
through the center, and after grinding it to his satis- 
faction he sharpened it and finished the job satisfactorily 
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2 ° Devices—Work held in vise jaws, Fig. 370-A Tool-Holding 
Operations om the Receiver--] II Devices—Cutter held in bar; see A, Fig. 370-B. Cutting Tools 
Cutter; special radius cutter; see Figs. 370-B and 371 

Number of Cuts—One. Cut Data—Strokes of machine, 30 per 
min.; feed, pe ae 0.003 in. per stroke; hand feed. Coolant— 





SYNOPSIS—The description of machine and Cutting ofl, %-in. stream. Average Life of Tool Between 
bench operations on the Springfield model 1903 Grindings—266 pieces. oe pt, Re ER a 
service rifle is continued in this article. Work two machines. 

and tool-holding devices, cutting tools, jigs and OPERATION 34. MILLING RECEIVER CLIP SLOT, 
fixtures are illustrated and production time is given ROUGHING 

for all operations. * ney Nod Lincoln type belt drive. Number of Machines per 


Operator—One, Work-Holding Devices—Work held in vise 
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FIG. 3720 Straight Edge 
OPERATION 32 & 33 FiIG.372B 

OPERATION 32. SHAVING LEFT LOCKING-LUG SLOT Operator—Two. Work-Holding Devices—Same as Fig. 370-A. 
Transformation—Fig. 369. Machine Used—Horizontal Tool-Holding Devices—Same as operation 32. Cutting Tools— 
Same as Figs. 370-B and 371 Number of Cuts—One Cut 


shaving machine, made at the shops. Number of Operators “ Af. : : : 

per Machine—One; two barrels at one setting. Work is held Data—Same as operation 32. Coolant—Cutting oil, %-in. 
on angle plate; held by nose and sides, located against bot- ‘Stream. Average Life of Tool Between Grindings—250 pieces 
tom, Fig. 374. Tool-Holding Devices—Threaded arbor. Cut- ages—Same as Fig. 372. Production—20 pieces per hr., two 
ting Tools—Side-milling cutters, Fig. 375. Number of Cuts— machines. 

One. Cut Data—Speed, 60 r.p.m.; %-in. feed. Coolant—Com- 
pound. Average Life of Tool Between Grindings—1,000 
pieces. Gages——-Fig. 376; A, depth from front end; B, width 





OPERATION 35. PROFILING TOP OF RIGHT WALL, FRONT 


of — and location from right side. Production—20 pieces AND REAR SHOULDERS AND HANDLE SEAT TO FINISH 
per hr. 
. aa — Transformation—Fig. 377. Machine Used—Pratt & Whit- 
OPERATION 33. SHAVING RIGHT LOCKING-LUG SLOT ney profiler No. 2. Number of Operators per Machine—One 
Transformation—Fig. 369. Machine Used—Horizontal Work-Holding Devices—Work held in stud clamped by vise 
shaving machine made in the shops. Number of Machines per jaws, clamped on sides, located by nose and bottom, Fig. 378. 
—— Tool-Holding Devices—Taper shank. Cutting Tools—End-mill- 


*Copyright, 1916, Hill Publishing Co ing cutters, Fig. 380. Number of Cuts—Two. Cut Data—Speed, 
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OPERATION 36 & 37 
1.200 r.p.m.; hand feed Coolant—Compound Average Life OPERATION 36. PROFILING TOP OF LEFT WALL 
of Tool Between Grindings—120 pieces Gages—Fig. 381; A, . , - aco : a _— . Thi 
length and fillet gage; B, height from bottom and location of Transformation Fig. 382 Machine Used—Pratt & W hit- 
front and rear shoulders Production—20 pieces per hr. Note ney No, 2 profiler; machining diagram, Fig. 383 Number of 
—Machining diagram shown in Fig. 379 Operators per Machine—One. |Work-Holding Devices—Work 
y ‘ 7 held on stud by finger clamp, Fig. 384. Tool-Holding Devices 
OPERATION JJ. REMOVING BURRS LEFT BY OPERATION Taper shank Cutting Tools—Special milling cutters, Fig. 
85 (REAMER) 385 Number of Cuts—Two, one with straight cutter for front 
_ ee end; formed cutter, Fig. 385, for second cut. Cut Data— 
Number of Operators—One Description of Operation— Speed, 1,200 r.p.m.; hand feed. Coolant—Compound, \-in 
Filing burrs off top and sides and reaming burrs from hole stream. Average Life of Tool Between Grindings—300 pieces 
Apparatus and Equipment Used—Hand reamer, Fig. 368-A, and Gagwes—Fig. 386: A, position and shape of left wall; B, gage 


file. Production—250 per hr in position. Production—50 pieces per hr. 
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OPERATION 34 


OPERATION 37. PROFILING THUMB CUT OVER 


LEFT WALL 


Transformation—-Fig. 382-A. Machine Used—Pratt & Whit- 
ney profiler: machining diagram, Fig. 383-A Number of 
Operators per Machine—One Work-Holding Devices—Same 
is Fig. 384. Tool-Holding Devices—Taper shank Cutting 
Tools—Special milling cutter, Fig. 385-A Number of Cuts 
One. Cut Data—Speed, 1,200 r.p.m.; hand feed. Coolant 
Compound, \%-in. stream. Average Life of Tool Between 








Grindings—300 pieces. Gages—Fig. 386: C, shape and loca- 
tion from lug slots; D, location of cut; E, use of gage. Pro- 
duction—60 pieces per hr. 
OPERATION 38. SHAVING CLIP SLOT 
Transformation—Fig. 387. Machine Used—Bement, Miles 


Co. slotter, 20-in. table. Number of Operators per Machine 
One. Work-Holding Devices—Work held on stud at A, Fig 
388, and between vise jaws B; located by thumb-screw C 
Tool-Holding Devices—Tool held in double tool post. Cutting 
Tools—Shaving tool screwed to holder, high-speed steel, Fig 
389. Cut Data—Speed, 50 strokes per minute; feed, 0.003 in 
per stroke; hand feed. Coolant—Cutting oil put on with 
brush. Average Life of Tool Between Grindings—400 pieces 
Gages—Fig. 390; A, width and location from right side; B, 
distance from front end; plug goes in bore with finger A rest- 
ing on the right side; finger B is raised to drop in slot, then 
the end of plug is measured by a straight-edge across the 
front end of the receiver. Production—40 per hr. 








The operations shown herewith involve not only some 
interesting machinery but also give a further insight into 
the methods of gaging difficult and intricate work, which 
have been developed during long years of experience in 
making the same class of work. The shaving of the 
locking-lug slots in operations 32 and 33 is done in a spe- 
cialmachine using hook cutters which are fed into the work 
in the same way as the cutters in the rifling machine. 
The details of this cutter and feeding mechanism are 
shown in Fig. 371. This shaving might even be called 
an intermittent broaching; in fact the broaching of such 
a piece as the receiver at one cut, even with a long broach, 
would be a difficult problem; both as to holding against 
the cut and supporting the sides against bulging or 
springing which would be a very serious drawback indeed. 
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interest, the 
machining the 
receiver, being also used in measuring many of the opera 
tions performed. In the case of the locking-lug slots the 
mandrel is first inserted in the hole, then the gage blocks, 
mounted on handles bent at an angle of about 30 deg., 
are slid into place beside the mandrel. 


The measuring of these slots is also of 
mandrel, which plays such a part in 


OPERATION 39. MILLING CORNERS OF 


Transformation—Fig. 391 Machine 
Rogers 14-in. three-spindle upright miller Number of Oper- 
ators per Machine—One Work-Holding Devices—Drill jig, 
Fig. 392; located by front stud and at tang and sides; sup- 
ported on the bottom; two leaves, A and B, carrying bushings, 
swing over receiver to guide milling cutter C Tool-Holding 


CLIP SLOT 


Used Woodward & 


Devices—Drill chuck Cutting Tools—Special cutter, Fig. 
392-A Number of Cuts—Two Cut Data—Speed, 600 r.p.m.; 
hand feed Coolant—Cutting oil Average Life of Tool Be- 
tween Grindings—450 pieces Gages—Fig. 393, stand gage 
with hardened plugs in bushings Production—40_ pieces 
per hr 

OPERATION 40. DRILLING HOLE AT FRONT END OF 


EJECTOR SLOT 


Transformation—Fig. 394 Machine Used—Woodward & 
Rogers three-spindle upright drilling machine, 14 in Number 
of Operators per Machine—One Work-Holding Devices— 


Drill jig, Fig. 395, A and B; A, jig empty; B, with work; work 
is held by jaws A against stop B; swinging stop C; bushing 
held in D, which slips into well and is held by pin E; arm F 
clamps it down, and screw G steadies it sidewise Tool- 
Holding Device—Drill chuck Cutting Tools—0.182-in. twist 
drill, high-speed steel Number of Cuts—One Cut Data 

600 r.p.m.; hand feed Coolant—Cutting oil, “%-in. stream. 
Average Life of Tool Between Grindings—400 pieces. Gages— 














Fig. 396, position from front end. Production—100 pieces 
per hr. 
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The straight-edge is also used 


tent in gaging the various parts. 


AMERICAN 


to a considerable ex- 


An example of this 





is shown in Fig. 381-B. Here the bottom of the receiver 
rests on a steel support and against the side templet 
shown. This templet is steady a 
straight-edge, which, when laid across it, shows whether 


broad enough to 


not. 


the side of the receiver matches the gage or 
A different type of gage for a somewhat similar pur- 


Fig. 


pose is seen in 536. Here the contour of the 
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OPERATION 39 


other side is being gaged as well as the relation to the 
lower right side, one of the important gaging points. 
This brings up the importance of so planning the 
progress of work through the shop that points can be 
established from which to locate work and also as points 
for gaging. The same points should be maintained 


through aii its operations if possible as there are always 
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opportunities for error in shifting from one to the other. 
This is of course necessary at times, as in the case of 
the receiver under consideration, but should be avoided 
when possible. 

In most cases it is necessary to have three working 
points to the piece, either a hole and one side or two 
sides at right angles, and one end. The hole makes a 
eood working point as can be seen in this instance, and 


can in addition be used to advantage for measuring. 
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The uses to which the hand milling machine are put 
in this class of work are full of suggestions that should 
be applicable to many other lines of work. They show 
work held in both horizontal and vertical positions as 
in Figs. 374 and 421. In the latter case, however, the 
principles of the profiler are applied in a very simple 


manner, This principle gives almost any desired form 
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OPERATION 44 -—~ 
OPERATION 43. PROFILING FOR CUTOFF THUMB-PIECE 
Transformation Fig. 397 Machine Used Pratt & Whit- Cuts—-Two Cut Data 1.200 r.p.m hand feed. Coolant 
ney No. 2 profiler; machining diagram, Fig. 397-A Number Compound, two 4-in. streams Average Life of Tool Betweer 
of Operators per Machine—One Work-Holding Devices— Grindinges 00 pieces Gages—Fis 100: A. location fron 
Work held on mandrel clamped by finger clamp, Fig. 395. front end: B, depth, measured by putting the body n the cut 
Tool-Holding Devices—Taper shank Cutting Tools—*%%-in off slot and slipping the rod through the gage; C, height 


end mills; two cutters, rough and finish, Fig. 399. Number ol Production—75 pieces per hr 
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OPERATION 41. HAND MILLING TOP AND BOTTOM OF 
CUTOFF CAVITY COMBINED WITH OPERATION 42 
Transformation—Fig. 401. Machine Used—Whitney Man- 

ufacturing Co. No. 6. Number of Operators per Machine— 





One. Work-Holding Devices—Rotating fixture, Fig. 402. 
Tool-Holding Devices—Taper shank. Cutting Tools—Milling 
cutter, Fig. 403. Number of Cuts—One. Cut Data—Speed, 700 
r.p.m.; hand feed. Coolant—Cutting oil, ;,-in. stream. Aver- 
age Life of Tool Between Grindings—1,000 pieces. Gages— 
Fig. 404; A, bottom of cutoff cavity; B, top of cutoff cavity. 


Production—100 pieces hr. Note—Bottom and hole are 


working points. 


per 


TO REMOVE BURRS IN 
CAVITY 


HAND MILLING 
THUMB-PIECE 


OPERATION 44 


CUTOFF 





Transformation—Fig 405. Machine Used—Reed hand 
miller No. 2. Number of Operators per Machine—One. Work- 
Holding Devices—Work held on mandrel, held by finger 
clamp, Fig. 406. Tool-Holding Devices—Cutter arbor. Cut- 
ting Tools—Facing mill with one round corner, Fig. 407. Num- 
ber of Cuts—One. Cut Data—Speed, 360 r.p.m.; hand _ feed. 


Coolant—Cutting oil put on with brush. Average Life of Tool 
Between Grindings—4,000 pieces. Gages—Not gaged till after 
operation 44%. Production—175 pieces per hr. Note—Right 
side of receiver is the working point, two pins in bottom plate 
of fixture locate cut. 








OPERATION 44%. MILLING FRONT AND REAR OF 
CUTOFF CAVITY 

Transformation—Fig. 408. Machine Used—Special machine 
built at Hill shop Number of Operators per Machine—One. 
Work-Holding Devices—Work held on mandrel using right 
side as centering point, Fig. 409. Tool-Holding Devices—Drill 
chuck. Cutting Tools—Special cutter and special arbor, Fig. 
410; pin in cutter locks bayonet joint in arbor; stops on 


machine determine width of cutoff opening. Number of Cuts 

One. Cut Data—70 r.p.m.; hand feed. Coolant—Cutting oil 
put on with brush. Average Life of Tool Between Grindings 
2,000 pieces. Gages—Width, Fig. 411. Production—45 pieces 
per hr. 





OPERATIONS 49% AND 79. HAND MILLING TO REMOVE 
STOCK REAR OF SAFETY-LUG SLOT 

Transformation—Fig. 412. Machine Used—Garvin No. 3 
hand miller. Number of Operators per Machine—One. Work- 
Holding Devices—Rotating fixture; work held on stud and by 
tang, supported on bottom, Fig. 413. Tool-Holding Devices— 
Milling cutter arbor. Cutting Tools—Two milling cutters, 
Fig. 414. Number of Cuts—One. Cut Data—400 r.p.m.; hand 
feed. Coolant—Cutting oil, two ,;,-in. streams. Average Life 
of Tool Between Grindings—4,000 pieces. Gages—Fig. 415; 
A, shape and location; B, round corner over clip slot. Pro- 
duction—40 pieces per hr. Note—Working points, bottom and 
hole of receiver. 


MILLING TANG 
Transformation—Fig. 416. Machine Used—Pratt & Whit- 

ney No. 2 belt-drive Lincoln type. Number of Operators per 

Machine—One. Work-Holding Devices—Vise fixture, Fig. 417; 


OPERATION 45. 


locates by front end and bottom, clamps on sides; fixture 
raises work to give proper contour, by what is known as 
“bridge” milling. Tool-Holding Devices—Taper shank. Cut- 


ting Tools—One form cutter, Fig. 418. Number of Cuts—One. 
Cut Data—50 r.p.m.; %-in. feed. Coolant—Compound, %-in. 
stream. Average Life of Tool Between Grindings—2,000 
pieces. Gages—Fig. 419; contour gage with fingers; locates 
from front end, sides and bottom. Production—40 pieces per 
hr Note—Working points, bottom, sides and hole. 





without the use of complicated and expensive formed 
cutters. It is well worth careful consideration and will 
often save the use of more expensive machines. The ele- 
vating fixture also has its place in this work, operation 
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OPERATION 4! 


beneath giving the table the proper elevation at each 
point. In other cases, the fixtures are elevated simply 
to bring the work against the cutter in the proper posi- 
tion, this being preferred to raising the table of the ma- 
chine. The weight raised is much less and it is easier 
to “feel” the stop than where a heavier weight is being 








15, milling the tang, being an example of this. Here handled. A valuable feature is the use of the profiling 
the table is raised as it is fed forward by power, a cam machine and cutter for securing slots of the desired 
ag7e" 
|» j lke fA] 75 >! 
: ——— EE _ 
Lm Oe, $s ; i" 
S x , Sx & -~. =e > 
= :¢ 76% ) ’ 
k--- A222 ----..2"- --.-- pi --------- --229"------- o> 
' ' 
L wan ere eee ee-------- + 625". ------------- 








Case Harden End. v - 


l U | 





Drill Rod 














FIG. 410 


OPERATION 444 
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November 25, 1916 
width, such as the cocking-piece groove shown in opera- 


tion 51, Figs. 444 and 445. the f 


where end of 
the groove does not need to be rounded as in this case, 


Even 
the use of the profiling cutter and euide makes it pos- 
sible to secure the desired width with more certainty than 
with the usual Cutter 
easily counteracted by simply moving the taper guiding 


milling cutters. wear can be 


MACHINIST 907 
insure correct seating of the part in the next operatio 
for milling eutters, drills and other cutting tools will 


throw up burrs and these interfere with properly locatin 


work in a fixture. And this is a big factor in securing 
accurate and duplicate work. 
This, in fact, is one of the “personal” elements which 


enter into this sort of work and which are too often ove 
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pin down toward the profiling form, while it is extremely 
difficult to maintain accuracy in the width of cut with a 
solid milling cutter. 

The numerous filing and burring operations, trivial in 
order to 


themselves, are in reality quite necessary in 





looked in trying to find reasons for new men spoilin 


work. It also affords a suggestion for fixture designs. 


pointing out the advantages of so designing fixtures that 


burrs and similar discrenancies will not affect the loca 


ion of the work in the lxture. 
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OPERATION 45+ 
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Operation 46 
OPERATION 45%. HAND MILLING TO MATCH TOP OF OPERATION 46. DRILLING TWO HOLES FOR CUTOFF- 
TANG SPRING SPINDLE 
Transformation—Fig. 420. Machine Used—Whitney Man- Transformation—Fig. 424. Machine Used—Woodward 14- 


ufacturing Co. No. 6. Number _of Operators per Machine— 
One. Work-Holding Devices—Vise fixture, Fie. 421, with 
form A to guide roller B and give contour, stop C iocates 
tang. Tool-Holding Devices—Milling arbor, Fig. 422, fitted 
with roll to guide cutter over the form. Cutting Tools— 
Formed milling cutter, Fig. 423. Number of Cuts—One. Cut 
Data—300 r.p.m.; hand feed. Coolant—Cutting oil, y-in. 
stream. Average Life of Tool Between Grindings—4, 000 


pieces. Gages—None. Note— 


Working points are 


Production—175 pieces per hr. 
hole and sides of receiver. 





in. three-spindle upright drilling machine. Number of Oper- 
ators per Machine—One. Work-Holding Devices—Drill jig. 
Fig. 425; bushing in A guides special drill; jig is turned over 
and rests on legs BBBB to drill other side. Tool-Holding 
Devices—Drill chuck. Cutting Tools—Round-nose drill, Fig. 
426. Number of Cuts—Two. Cut Data—600 r.p.m.; hand feed. 
Coolant—Cutting oil, ,,-in. stream. Average Life of Tool 
Between Grindings—1,000 pieces. Gages—Fig. 427, locates 
position of holes. Production—60 pieces per hr. Note— 
Working points, sides and hole. 
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The shaving operations typified by operation 38 are 


done on slotters or punch p 
ter holders are made so as 
easily kept to size. 
of a problem, owing to the 
the piece, as it is difficult 


The cutters and cut- 
to be readily removable and 


resses. 


The feed in such work is something 
§ 


» possibility of distortion of 
to support the rear of the 
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however, the clip slot can be finished at a fair rate of 


speed. It is gaged from the front end as in many receive 
operations. The finger is lifted to allow the gage to 


be put in place, then the lug is drawn back and front 
end measured across receiver, instead of gaging from the 


rear end as might be surmised from the form of the 









































receiver for this work. This necessitates a very light gage. Shaving operations such as these are often the 
feed per stroke, about 0.003 to 0.005 in. being found most feasible means of cleaning up out-of-the-way 
best from all points of view. At 50 strokes per minute, surfaces hard to get at by any other means. 
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OPERATION 48 Up = 5 = a 
FIG. 435C 
OPERATION 47. PROFILING GROOVE FOR CUTOFF- OPERATION 48. MILLING SEAR SLOT, ROUGH 
SPRING SPINDLE ON RECEIVER 
Transformation—Fig. 428. Machine Used—Pratt & Whit- Transformation—Fig. 432. Machine Used—Pratt & Whit- 
ney No. 2 profiler; machine diagram, 428-A. Number of Oper- ney No. 2 Lincoln type miller. Number of Machines per Oper- 
ators per Machine—One. Work-Holding Devices—Held on ator—Two Work-Holding Devices—Held on stud at front 
vertical mandrel by finger clamp, operated by lever A, Fig. end, vise jaws and plug at rear end, Fig. 433: fixture raises 
429; the profiling form B is adjustable by screws C and D. work against cutter, as in Fig. 366 Tool-Holding Devices 
Tool- Holding Devices—Taper shank. Cutting Tools—Round- Taper shank, Fig. 434-A. Cutting Tools—Side-milling cutter, 
edge milling cutter, Fig. 430. Number of Cuts—One. Cut Fig. 434-B. Number of Cuts—One. Cut Data—Speed, 70 r.p.m.; 
Data—1,200 r.p.m. hand feed. Coolant—Compound, 4 -in. 5%-in. feed. Coolant—Compound, \%-in. stream Average Life 
stream. Average Life of Tool Between Grindings—300 wis ces. of Tool Between Grindings—2,000 pieces Gages—None 


Gages—Fig. 431. 


Working points, hole, front enc 


Production—80 


pieces per hr. Note— 


1 and right side. 


Note—This is an 
feed. 


Production—20 pieces per hr. per machine 
example of the use of a fixture with auxiliary 
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OPERATION 48%. MILLING SEAR SLOT, FINISH 


Transformation—Same as Fig. 432. Machine Used—Pratt 
& Whitney No. 2 Lincoln type miller. Number of Machines 





per Operator—One. Work-Holding Devices—Same as Fig. 
433. ool-Holding Devices—Same as Fig. 434-A. Cutting 
Tools—See finish-cutter dimensions in Fig. 434-B. Number 
of Cuts—One. Cut Data—Speed, 70 r.p.m.; %-in. feed. Coolant 
—Compound, %-in. stream. Average Life of Tool Between 
Grindings—2,000 pieces. Gages—Fig. 435; A, centering gage, 


locates from right side; B, width of slot: C, depth; base A is 
set across bottom of receiver and point B indicates by multi- 
plying lever; bottom of both sear slot and receiver should be 
the same. Production—40 pieces per hr. 


OPERATION 49. MILLING COCKING-PIECE 
IN RECEIVER 


Transformation—Fig. 436. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln type miller. Number of Machines per Oper- 
ator—Two. Work-Holding Devices—Held on stud and in vise 
jaws, Fig. 437; locates by stud and top of sear lug. Tool- 
Holding Devices—Taper shank, Fig. 438-A. Cutting Tools— 
Side-milling cutter, Fig. 438-B. Number of Cuts—One Cut 
Data—Speed, 70 r.p.m.; %-in. feed. Coolant—Compound, \-in. 
stream. Average Life of Tool Between Grindings—200 pieces. 
Gages—Fig. 439; A, length from front end of receiver; B, 
width, depth and location from right side. Production—20 
pieces per hr., one machine. Note—Working points, hole and 
top of sear flange. 


OPERATION 50. PROFILING 


GROOVE 








REAR OF SAFETY-LUG SLOT 


Transformation—Fig. 440. Machine Used—Pratt & Whit- 
ney No. 2 profiler; machining diagram, Fig. 440-A. Number of 
Operators per Machine—One. Work-Holding Devices—Held 
by stud and vise jaws, Fig. 441. Tool-Holding Devices—Taper 
shank. Cutting Tools—End mills, Fig. 442. Number of Cuts— 
Two. Cut Data—Speed, 1,200 r.p.m.; hand feed. Coolant—Com- 
pound, two \%-in. streams. Average Life of Tool Between 
Grindings—400 pieces. Gages—Fig. 443; A, location from 
right side; B, plug goes in receiver, finger A, locates against 
right side, while a block on top fits the slot: a straight-edge 
across front measures correct distance. Production—75 per hr. 
Note—Working points, hole and bottom. 


OPERATION 51. PROFILING COCKING-PIECE GROOVE 


Transformation—Fig. 444. Machine Used—Pratt & Whit- 
ney No. 2 profiler; machining diagram, Fig. 444-A. Number 
of Operators per Machine—One. Work-Holding Devices— 
Held on stud and vise jaws, Fig. 445. Tool-Holding Devices— 
Number of 
Coolant— 








Taper shank. Cutting Tools—End mill, Fig. 446. 
Cut Data—1,200 r.p.m.; 


Cuts—Two. hand feed. 
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tion 50 

Average Life of Tool Between 
447: A, width of groove; 
fit a plug, outside to fit 


Compound, two \%-in. streams 
Grindings—200 pieces. Gages—Fig 
B, depth; under side is curved to 
radius of groove; the gage must slide between plug and re- 
ceiver wall: C, location; finger A rests on right side when 
block B is in groove. Production—40 pieces per hr. Note— 
Working points, hole and bottom. 


Drilling a Long Camshaft 


hollow in order to 
They are of 0.15 
in diameter, 
The boring 


The Curtiss camshafts are made 
reduce weight, and also for lubrication. 
carbon steel, 41 in. long and about 2% in. 
with a 34-In. hole bored the whole length. 
of these camshafts led to some interesting experiences, 
both in the machine to use, in the best drill for the work, 
ihe kind of lubricant, the pressure required and last but 
not least, the quantity which would give the best results. 

Special drilling machines were built by the Fay & 
Bowen Co., Geneva, N. Y., as none could be purchased at 
either a reasonable price or delivery. These machines 
were built up of a pair of channel beams, 4, 
substantial cast-iron blocks at each end and having lighter 
braces at different points along the bed. A substantial 
headstock, carrying a suitable chuck and driven by a heavy 
helt, is mounted at one end of the bed. At the other end 
is the tailstock, or boring head, while F is a central sup- 
port for the outer end of the camshaft. This also guides 
the drill into the work and carries the lubricant to the 
cutting edge around the outside of the drill. Standard 
hollow drills are used. 

The illustration shows the camshaft at B, the drill at 7), 
the ratchet wheel and feed at EF, the screw being at F 


spaced by 
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controls the belt shifter on the headstock. 
before the problem of proper lubrica- 
small, single-cylinder 


The rod /] 
In the beginning, 
thoroughly realized, a 
This delivered about 1 gal. per min. at 


tion Was 


pump was used. 








SPECIAL MACHINE FOR CAMSHAFT DRILLING 


150 lb. pressure. Experience soon demonstrated that this 
was insuflicient, and both the pressure and the amount 
of the lubricant were greatly increased. Oil was first 
tried, but it was found too heavy to allow of a sufficient 
quantity being pumped through the drill. The water 
lubricant, solent, has been found much more satisfactory. 

The speed of the camshaft revolution is 270 per min. 
and the feed of the drill about 14 in. per min. The holes 
ure drilled halfway through and the camshaft then turned 
end for end, the holes meeting with very little variation. 


Spraying Enamel Upon Metals 


By Perer F. O'SHEA 

In a short time it will be as hard to get hand-painted 
metal parts as it is now to find hand-painted china. The 
spraying method is far quicker and may be done by un- 
skilled labor, and if the conditions are properly regulated, 


the result is just as good. This applies also, if especial 
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care be taken, to enameling. It is therefore timely to give 
a description of one company’s spraying arrangements. 

Two galvanized iron hoods are arranged side by side 
and two more placed back to back with them. An exhaust 
air pipe, branching into each of the four hoods, leads 
away from this cluster to carry off the flying vapor of the 
enamel. The front of each hood is open, as the exhaust 
is expected to, and does, keep the enamel from entering 
the room. In the center of the floor of each hood stands 
a rack, or holder, for holding the article firmly, yet 
allowing all parts of the surface to be reached by the 
spray. 

The spray is applied from a reservoir holding about a 
quart of enamel and shaped like the usual gasoline torch. 
At the top is a nozzle fed by compressed air, which blows 
over the top of the reservoir and ejects the spray of enamel 
with sufficient force to make it It takes the 
workman but a short time to learn how much to put on 
so that the enamel will not crack or peel. 

For large special pieces a long, high, shallow hood is 
provided, flat against a wall or partition. 

The work is dried in a battery of ovens shown in the 
illustration. The pieces are taken out after an hour and 
hung on pegs in the air. For pieces which have to be as- 
sembled, enameled and rushed through in a hurry, special 
racks made of angle iron are provided, as shown at the 
right-hand end of the picture, where the piece is sus- 
pended by bent wire through holes. 


“2 


Straightening Thin Hardened- 
Steel Gages 


By C. A. MACREADY 


adhere. 


That metal can be straightened by peening it with a 
hammer is well known. It is not so well known, how- 
ever, that this peening effect shows itself on hardened 
steel when ground in a surface grinder. The curling 
of thin work in the surface grinder is usually attributed 
to local heating of the surface in contact with the wheel. 
While this local heating may have some slight influence, 
and cause slight stretching and consequent distortion of 
the whole piece, the principal cause of distortion is the 
peening effect of the millions of abrasive grains striking 
the surface at high speed, and each one peening and 
stretching the surface by a very minute amount. 

One may ask, How do you know that it is the peen- 
ing and not the heat, when both conditions are concur- 
rent? Take a piece of thin hardened steel, such as used 
for thickness gages, and grind it to say 0.005 to 0.010 
in. thick. Such a strip when taken from the magnetic 
chuck is curled, but of even thickness throughout. 

Now take an india oilstone pencil and stone the con- 
cave surface. The heat generated is so slight that its 
effect is negligible, but the piece of steel is curled by 
the stretching or peening of the concave surface. The 
stoning should be carried on till the piece is curled in the 
opposite direction, then turned over and stoned on the 
new concave side to bring it straight, thus straightening 
the piece and eliminating the curling caused by grind- 
ing. If carefully done the work is just as thick after 
stoning as before. 

A piece of emery cloth wrapped round a piece of board 
was used in this way to peen the distortion out of a 
piece of tin 14 in. in diameter. It acted as if a million 
peening hammers were operating on the surface. 
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Properly Located Drill Jigs 


Larger production, greater reduced drill 
breakage, and a more even-tempered operator are some of 
the profitable results to be realized by clamping drill 
jigs to the drilling-machine table when practicable to do 
facts are often overlooked. The majority 
fastened im this 


accurac Vy, 


so, yet these 
of the jigs used for one hole only can be 
way, often without change in design, yet we see 
holes drilled in pieces that are difficult to line wp quickly 
with the drill on account of the combined weight of the 


small 
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FIGS. 1 AND 2. 


work and the jig. The drill not being stiff enough to 
pull the jig into exact position, both drill and bushing 
are worn excessively, the hole is not drilled straight, and 
drill breakage is frequent. Many drilling machines of 
the sensitive type have no provision for clamping any- 


thing to the table. A false table with T-slots, tapped 
holes, or both, bolted to the machine table, will be found 


in many cases to be very inexpensive compared with the 
benefits derived from its use. A wide piece of cold-rolled 
steel with a few tapped holes for clamp screws, and 
attached to the. machine table by C-clamps or pattern- 
makers’ clamps, will often answer the purpose where the 
job is light and small production requires that expense 
be kept at a minimum. 

Modifications of the type of jig shown in Fig. 1 may 
often be used where two small holes are to be drilled in 
a comparatively large piece. The jig illustrated consists 
of an angle plate A, and a strap B carrying bushings (C, 
which are placed at equal distances on each side of the 
center plug D. The pin F# in the angle A stops against 
pins F and @ in the base //, thus bringing the bushings 
alternately into drilling position. The bushing J is 
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pressed in the base //, and the plug PD is pressed in A 


and is a turning fit in J. The base // may be clamped 
to the table by the projecting rim. As A is easily re 
movable from the base //, other jigs of the same typ 


saine base by the pin # and 


is shown another 


may be used on the making 
the plug ) uniform on all. In Fig. 2 
be clamped Into position, 
strap A. The 
as shown, has lugs on each end for clamping 

The hole C is at an angle from the 
angle included between the 


type of indexing jig that may 
this jig being used for drilling the 
plate B, 
purposes. 
equal to one-half the 


base 


vertical 


holes 


—= 
et . 





SIMPLE INDEXING JIGS 


in the strap A. The center stud /) is pressed into part 
Ff and is a turning fit in the hole 
taken up by the washer and nuts as shown. The 
alternately be brought against the pin //, 
thus bringing the position. The 
screw 7 has a flat work. 
Pins J are stops, while the pin A’ locates in a slot in A. 
For light drilling, jigs found 
just as satisfactory as a lock-indexing jig, more 
to handle and make. The 
heads may be ground so that the jig may be positioned 
Leroy M. Curry. 


(’, end movement being 
surtaces 
F and G may 
bushings into drilling 
to permit the removal of the 


these types ol will be 
rapid 
bushing 


less expensive to 


exactly by an indicator. 


Ande 


rson, Ind. 


Mouth-Annealing Cartridge 
Cases 


One of the important manufacture 
of brass cartridge 
mouth of the 

The object is to anneal the part of the case to be ta 


pered, so that the metal will be soft enough to compress 


operations in the 
partial annealing of the 
case before tapering. 


cases is the 
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without wrinkling and yet be sufficiently hard so that 
the specified tensile strength is obtained after tapering. 

A number of devices have been made for this opera- 
tion, among which are a red hot chamber in which the 
case is held at a fixed depth and for a length of time 
determined by experiment, an arrangement of gas jets 
playing on the side of the case, which is slowly revolved, 
and variations of these. 

A method which the writer has not seen described in 
the columns of the American Machinist is annealing by 
immersion in a molten mass. 

The apparatus is simple, consisting of a common iron 
sink with a holding device for the cartridge cases, the whole 
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THE MOUTH-ANNEALING OUTFIT 


set in brickwork over a gas burner, as shown. The holder is 
made of %-in. black pipe screwed together. The fork 
to hold the case is a three-fingered brass casting made for 
the purpose. It will be noted that one of the uprights is 
left blank, this because the joints usually leak and gas 
is formed inside the pipe, the gas being vented through 
the unused upright. 

To secure a material for the liquid which is satisfac- 
tory in every respect has been difficult, and perhaps some 
of the readers may suggest something better than salt- 
peter, or commercial sodium nitrate, which has proved 
to be the most economical so far as it melts easily and 
does not volatilize appreciably within the range of tem- 
perature used, 700 to 850 deg. F. The main disad- 
vantage is that it sticks to the case after quenching and 
must be removed before tapering. A dip in the sulphuric- 
acid pickle tub is sufficient, but the attendant rinsings, 
washings and dryings are troublesome and expensive. 
However, it has found that a certain amount of 
cleaning is necessary on the case before tapering, in order 
to avoid the scratches that are so objectionable to the 


been 


inspectors. , 

A pyrometer registers the temperature, which can eas- 
ily be kept constant after work has started, and the num- 
ber of cold cases dipped in the liquid per minute is 
constant. 

The procedure is to remove and put on a case at such 
intervals that each one is properly annealed during the 
time all the others are being changed. By keeping one 
man on the job this interval can be judged accurately 
without a watch. 

The Russian 3-in. cartridge case has a double taper. 
It has been found that an immersion of 314 in. in liquid 
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at a temperature of 750 deg. F. for 2 min. is satisfactory 
for use with a given set of tapering tools. Using a sink 
with 15 holders, one case is put on and removed every 
The cases are quenched by rolling into a tank of 
water. The cleaning has not been done in the quench 
tank, because the concentration of saltpeter increases rap- 
BARTON. 


Ss sec. 


idly from drippings carried over. C. R. 
Kl Paso, Tex. 
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Cutting Neyways in the Lathe 


When cutting keyways in the lathe it is customary to 
center the shaft and then work the carriage back and 
forth by hand. This is slow and hard work. If the 
keyway is not to be the full length of the shaft, the follow- 
ing method can be used: 

The shaft is placed between centers with the steady- 
rest clamped near the live-center end. The steadyrest 
guides should be carefully tightened, so that they clamp 
the shaft and prevent it from turning. The live cen- 
ter, however, should turn freely. A cutting tool is held 
on its side in the tool post; a follow rest should be 
clamped to the carriage at the rear of the cutting tool. 
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LATHE SET UP FOR CUTTING KEYWAYS 


The tool should lead the follow rest. A hardwood block 
held in the rest in place of the metal guide will save the 
shaft from being cut. 

~The lathe is started up and the carriage given quick 


feed, the cutting tool being fed into the cut v hand. 
The carriage should preferably be run back by 1d with 


the tool out of the cut. If the lathe is small, t..en light 
cuts should be taken; otherwise the shaft may be forced 
up against the live center and cause binding. It is best 
to rough out the cut with a narrow rounded tool and 
then finish with a square-cornered one the full width of 
the required keyway. H. H. Parker. 
Oakland, Calif. 


Fuse Plant in Japan 


The Natsude Works in Osaka, Japan, were recently 
founded to make fuses for Russia. The shop is equipped 
with about 1,000 machine tools, with from 2,000 to 
2,300 men. The entire works were completed and started 
to make fuses in three months after the order was signed. 
They have about 2,700,000 fuses on hand, the contract 
price being about 4.10 yen (about $2) each. 
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Construction of Tip-Welded 
Cutting Tools 


I read an article on page 300 of the American Ma- 
chinist that told how to braze a piece of high-speed tool 
steel onto a piece of iron with an electric welding plant. 
Here is a method that may be employed by the small shop 
that does not possess an electric outfit: 

The tool is made of common wrought tron Y%xl% in., 
with a 14-in. square piece of high-speed tool steel brazed 
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THE BRAZED-TIP TOOL 


into the gap cut on the end. The work is done by sim- 
ply heating the iron and cutting out a gap large enough 
for the point. The steel is put on the bar of iron, which 
is laid in the fire with the steel side up. 

A slow blast is used, and when the iron and steel are 
at about the heat required to forge the steel, the com- 
pound is put on top of the steel, and when it melts the 
work is taken out of the fire. As soon as the steel ad- 
heres, the tool is tempered under a blast. 
used is a mixture of fine brass shavings and pulverized 


The compound 


borax. There is no special rule for mixing. 
Aldrich, Ala. JOE GILLELAND. 


Standard Size Holes--Why? 

I have read articles in the American Machinist lately 
that discussed the subject of standard size holes from 
many angles, but the man whe uses cold-rolled shafts 
has not as yet testified. 

The man who makes harvesters, having machinery and 
kindred lines, as well as the makers of certain motor- 
car parts, uses cold-rolled or drawn shafting with no 
further finish on its outside diameters. He has no choice 
but to bore holes of varying sizes, which are used pro- 
gressively on smaller holes until they become useless, or 
perhaps are staved out and reground to the original size 
if no use exists for them when smaller. 

Poughkeepsie, N. Y. H. W. 
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The Metric System 


I have read with interest all the numerous articles for 
and against the metric system. There are two—one by 
Mr. Osborne, page 560, and the other by Mr. Dew, page 
564—that I should like to answer. 

Mr. Osborne’s remarks in regard to the length of the 
meter in terms of the earth, and inches, are amusing; 
but they are beside the point, which is that a decimal 
system is fundamentally better than any other and that 
this particular system is now established in a number of 
countries. Further, a good many of our manufacturers 


JOUNSON, 


mt runt mint 


are already using the metric system in filling foreign or- 
ders, and I believe that it has become so much the inter- 
national standard that no foreign buyer asks for any 
other. 

I will agree that a 40-in. meter would be a little easier 
for us (only a little, however), but how about the poor 
unfortunates who happen to live in the countries where 
the meter originated and who do not know an inch from 
a furlong? By the way, can Mr. Osborne tell me offhand 
how many inches, or feet, in a furlong or in a rod? But 
even he can tell, without looking at a table, how many 
meters in a kilometer. 

Can and the editor tell us 
principal systems that the metric has superseded ? 

I hardly think that Mr. Osborne is justified in saying 
that it is a life’s job to learn to think in terms of the 
I have never hap- 


will kindly some of the 


metric system and handle it easily. 
pened to run across it in any of my work in the shop; 
but 
required to use it altogether in the laboratory. 


when I was in college, some years ago now, IT was 
| remem- 
ber very dlistinetly that it did not take me long to become 
perfectly familiar with such of the 


It was certainly not over a month or so before | 


dimensions as we 
used, 
could think in centimeters as readily as in inches; that is, 
estimate the length of anything in centimeters or milli 
meters as readily as in inches and fractions—and without 
This, be 


stood, was not after using it all the time in everything, 


any translating of one into the other, it under- 
but only in the laboratory three afternoons a week, 

Of course, as T have not used the system since then, I 
have forgotten what I learned. I am verv sure, however. 
that if I were to begin to use it for all my work, that it 
would not take me two weeks to be able to think, as vou 
might say, fluently in the metrics: that is, ) 


tances in centimeters or millimeters without going through 


estimate dis 
an¥ translating. As I do not consider myself any differ 
ent from the majority in this respect, | think that this 
difficulty of the much 
estimated. 


making change is very over- 

In regard to Mr. Dew’s questions also, I think the 
trouble is not nearly so great as people think it will be. 
He mentions pipe, for instance, and asks if the sizes will 
have to be changed, necessitating changing all the tools, 
or if the names only will be changed to odd decimals of 
the metric table. | sa) neither. 

Pipe, it strikes me, is more easily changed than almost 
anything else; it is so rough. It is sold in sizes that by 
courtesy are said to vary by even fractions, 14, 44, 3, ete. 
But is by courtesy only that it is called by these sizes, for 
as a matter of fact it is so rough and uneven that it is 
impossible to measure an ordinary piece of pipe closer than 
jg Now 1 in. 3.3 mm.; and as 0.5 mm. is a much 
smaller variation than can be seen, all that will be neces- 
sary to change our system to metric is simply to change 
the names of sizes to the nearest even millimeter, thus: 


99 


ly in 3mm. % in 13 mm % in. 22 mm 
“4 in 6 mm. % in 16 mm 1 in. 25 mm 
% in. 9 mm % in 19 mm 
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All pipe, fittings and tools could remain exactly as they 

are. The change could be made in the same way with 

rough bar iron and steel, and rough bolts. 

[ do not know what the standard sizes are abroad (per- 


haps the editor will enlighten us), but I take it for 


eranted that the above will not agree with them. I can- 
not see that this will make any difference. The manu- 
facturers who get foreign orders have to make the foreign 
standards anyway. Even if we come to the foreign 
standard eventually, my suggestion will make the change 
more gradual and easier. Of course, the selling prices 
will have to be changed to so much per meter and per 
kilogram. 

Cold-rolled and drawn stock and shafting 
have to be changed to even metric sizes, as will also cap- 
screws, fractional-sized smooth rod, drills and 
taps and dies. These items will be most troublesome. 

All the various thickness gages (including tin plate), 
numbered and lettered screws and drills, wire, rod, ete., 


bar will 


reamers, 


will be unchanged, unless by some good fortune some of 
the various gages might be lost altogether in the shuffle. 
All that would be required would he new tables giving the 
aes Ui Weettic tortie 

The more | read—botit sides-——-and think of the matte: 
the less fear I have of the trouble to be caused by the 
change. The advantages of a decimal system are so 
great as to be worth, I think, much more effort than it 
will take to get it. W. B. GREENLEAP. 

Plymouth, Mich. 

|The metric system is not established to the exclusion 
of all others in any country that we know. In Germany 
the inch (Zol/) is still largely used, and in France the 
inch (pouce) is also extensively used. “The Metric Fall- 
acy,” will give Mr. Greenleaf a lot of information on 
the different standards used in so-called metric 
- Kditor. | 
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Does Technical Writing Pay? 


Assuming that Mr. Jacobs’ interesting article on page 
544 was meant to encourage occasional contributors by 
viving them an inside look at the writing business, | 
doubt if he has reached his goal. The assertion that one 
should acquire the knack of writing without rewriting, is 
not encouraging by any means. Moreover, the suggestion 
is not a logical one. I was born and brought up in the 
quaint fisher village of Volendam (Holland), which for 
years has been the gathering place of the world’s most 


coun- 
tries.- 


eminent painters, authors and composers, America’s in- 
cluded. I had free their ateliers and never 
noticed that any of these men would attempt to produce 
anything worth while without first making a preliminary 
lay-out. The very difficulty of a task furnishes the greater 
part of the pleasure of successfully working at it to a 
finish, and there is not the slightest reason for a strug- 
cling contributor to refrain because he has to rewrite his 


access to 


thoughts a few times. 

Though I am hampered by a substantial lack of Eng- 
lish, and jump through my treasure of words like a fellow 
from stone to stone while crossing a creek, still it has 
paid me from the very beginning to work for the Hill 
publications, notwithstanding the fact that the editor once 
in a while returns my short articles. In such a case a 


man should not accuse the editor, but show some common- 
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sense in finding out his own faults and try to discover 
the sore spot himself. One cannot expect a busy editor 
to run an educational department as a side line. 

Besides editor’s checks, many other advantages are to 
be derived by writing. In the gathering of information 
one comes in contact with many people and the interest 
shown is rewarded with friendliness. One becomes wide 
awake to the small things, and the owner-writer of a 
small shop will see his plant improve by leaps and bounds. 
The employee-writer increases his value to his employer. 
A sufficient amount of data on hand to write short articles, 
when out of a position for a month, has proved to me to 
be much better than an offer of a new position. 

In my opinion a beginner should write for the publi- 
cations of one house only, and these should be the best 
on the market. JAN SPAANDER. 

Brooklyn, _* # 


. 


Efficiency im the Pattern Shop 


In the American Machinist, Vol. 44, p. 956, John J. 
Eyre, in his article, writes: “Too often the foreman of 
the pattern shop thinks that ha koows the beet way to 
mold patterns and make up some complicated work with- 
out talking the matter over with the foundry foreman.” 

Very true, but let us put it in another way: Too 
often the foreman of the pattern shop does know the 
best way to make the pattern, because he has already 
talked the matter over with the foundry foreman, but in 
a great many instances this information is not conveyed 
to the pattern maker who makes the pattern, until the 
pattern is completed and handed over to the foreman 
pattern maker for inspection. 

There is nothing that will aid, encourage and put con- 
fidence into a pattern maker, when he is given a pattern 
to make, like a short talk and exchange of ideas with 
the foreman pattern maker. 

There is a right way and there is a wrong way, so 
we are told. This rule does not apply to the making of 
patterns. If there is a standard right way to be followed 
in the construction of a pattern, I do not know of any 
such rule. If, however, a standard way could be applied 
in the construction of patterns, it would benefit both the 
pattern maker and the molder. “Standard pattern 
construction” might be thought out, but I never expect 
to see it. 

Speaking about talking the matter over with the 
foundry foreman, let me relate an experience. I made 
a set of master patterns for a patented hardware article 
cast in malleable iron. When the patterns were finished 
and delivered to the owner, I suggested to him that he 
have the gated metal patterns made at the foundry where 
he intended having his stock malleable castings made. 
This he did not do. 

He thought that the proper place to have these patterns 
made was in a general jobbing shop where metal-pattern 
making was a specialty. It was in one of these shops 
that he had the work done at a cost to him of $208. 

Upon delivery of these patterns at the malleable 
foundry the foundry foreman was called to talk the 
matter over and learn if they were made to answer the 
foundry requirements and were practicable for molding. 

When the foundry foreman had finished his inspection 
of the patterns, he decided that they were well made, 
but a few changes would be necessary to make them 
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conform to the foundry requirements. There was no way 
out of it, so the owner of the patterns agreed to have 
the changes made in the foundry’s own pattern shop. 
Note the practical way in which the information was 
conveyed to the pattern department. The foreman of the 
pattern shop was not called into the office to consult 
with the foreman of the foundry regarding the changes 
that were to be made, but the patterns were taken to 
the bench of the workman who was going to make the 
changes. Here the matter was talked over, not only with 
the foundry foreman, but with the workman as well. 
Right there and then confidence was instilled 
the workman. He was given a right start: he was posi- 
tive; he did no guessing as to what was wanted or how 
the work should be done; he was present when the fore- 
man pattern maker talked the matter over with the 
foundry foreman. The job was done and finished in a 
way that was satisfactory to all except the owner of the 
patterns, who was presented with a bill for $46.50 for 


into 


correcting the patterns. 

The foreman pattern maker is at liberty to visit in 
the drawing room when he desires. There he can talk 
the matter over with the draftsman and keep posted 
on every detail as the work progresses. ‘he same is true 
regarding the foundry, but what about the fellow who 
is going to make the pattern? Does he derive any 
benefit from the foreman of the pattern shop who has 
talked the matter over with the foundry foreman ? 

Kenosha, Wis. M. E. DuGeGan. 


To Prevent Wheel Loading 
When Grinding Aluminum 


The practice of using grease or oil to prevent wheel 
loading while grinding aluminum, as suggested by E. J. 
Hansen on page 646, American Machinist, gives excellent 
results. To apply the oil effectively to a vitrified wheel. 
it is necessary to soak the wheel over night in a tub 
containing just enough oil to submerge it. When the 
soaked wheel is first run, it will throw off a regular 
shower of oil. After the superfluous oil has come off, 
the remainder will usually keep the wheel in working 
condition for a full working day. 

Another simple method that gives equally good results 
is to provide the countershaft with a reverse belt. After 
the wheel is loaded with aluminum particles, it should 
be run in the other direction. This work 
rest at the back as well as one at the front of the wheel. 
When using this method it is necessary to provide an 
extra jam nut on the wheel spindle. Otherwise, the 
reversal is liable to loosen the nut. 

Any old wheel picked up at random will not successful- 
ly grind aluminum... Coarse wheels, 16 to 24 grit, in me- 
dium hard grades give the best results. The bond also has 
working of the wheel. 


necessitates a 


much to do with the successful 
The open vitrified bond, while excellent for steel, is too 
porous for aluminum, and shellac or elastic bond will 
be found to give better results. These latter wheels are 
comparatively expensive when first cost only is considered ; 
but in the long run they are the most economical, as 
they cut fast and do not load over readily. 

Some grinding-wheel manufacturers who have made a 
special study of the requirements for successful aluminum 
grinding have developed wheels solely for this purpose. 
The exact composition of these wheels is somewhat of a 
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trade secret. 
standing the fact that they are made with shellac bond 

ust 


They are comparatively heavy, and notwith 


the strongest known bond—it is a very good plan t 
flanges with them to against possible 
accidents. IF. B. Jacons. 


safety guard 


Indianapolis, Ind. 


a 
The Factory Inspector 


Your editorial on page 609 calls to mind an experience 
of the writer, somewhat more amusing and less exasper 
ating than the case you cited. I had planned and super 
vised the installation of considerable electrical apparatus, 
including a generator and several motors, in a factory in 
one of our large cities, and the official factory inspector 
arrived to approve or condemn the work. 

I went over the ground with him, and his only com 
ments were “Very good” and “That's all right,” until it 
he should be more critical 
He pointed to some 
the 


seemed to occur to him that 
to prove that he was “on the job.” 
that 
conversation ensued : 

1 am afraid those wires are too small” 


wires were far above his head, and following 


i Mhey are the proper size, according to the rules. 

“What size are those wires?” 

“They are No. 6, B. & S. gage.” 

“Well, they may be No. 6, but they don’t look to me to 
be any larger than No. 4.” 

Without commenting on the relative sizes of No. 6 and 
No. 4, I assured him that they were No. 6, and he left, 
apparently both himself with the 
installation that he had inspected. 

The requirements for inspectors who are supposed to 


satisfied with and 


safeguard the interests of the general public should cer 


more technical knowledge and common 


Frep B. Corry. 


tainly include 
sense, if not less political pull. 
Barberton, Ohio. 


~ 


Spring-Operated Reaming Jig 


I am prompted to write a comment on the spring 


operated reaming jig shown on 155, because it is 
scarcely a month since I crushed the end of one finger in 
a jig of this type. 
plate lets down and rests upon the jig 


The man who introduced this style of jig into a factory 


page 


The danger point is where the bushing 
frame columns. 
manufacturing agricultural implements is now having 
tubular guards put on the lower side of the bushing plate 
in such a way as to cover the gap when the jig is opened. 
Any doubt as to the value of this improvement can be 
instantly dispelled by allowing one of these jigs to close 
down on your finger. H. W. Jounson, 


Poughkeepsie, N. Zz, 


Questioms of Lathe Design 


On page 692, J. H. Davis, referring to American 
lathes, asks why the handwhee! of the carriage is on the 
left-hand side of the apron. It seems to me that caliper 
ing work with the left hand and operating the handwheel 
with the right the handwheel and 
crossfeed simultaneously, would be rather 
should the handwheel be on the right-hand side of the 
apron. Grorce F. KUUNE. 


Rutherford, N. JJ. 


hand, or operating 


inconvenient, 
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Editorials 


Out of the Ashes 


On the opposite page is a picture of what one might be 
tempted to call complete destruction. Heavy projectiles 
have smashed their way through the walls of this French 
shop, leaving havoc behind them. Fire has followed and 
completed the little needed to perfect a total loss. One 
who says, however, that this French shop has been anni- 
hilated would be speaking rashly. It has been obliterated, 
but not annihilated. Within the ashes and twisted bits 
of iron and steel that represent what is left of a once- 
husy machine shop, there remains a germ of life from 
which will spring a more impressive edifice. The physi- 
cal destruction of a shop is one of the least dreadful 
things that can happen to it. Dry rot is much more com- 
mon and invariably fatal. Shops that decay have no 
hope of resurrection. 


a 


It is safe to say that the wholesale destruction of ma- 
chine shops in Europe will prove to be a powerful vitaliz- 
ing influence in the coming industrial period. When 
these shops rebuild—and ninety-nine out of a hundred 
will—it will be with new buildings and new equipment. 
There will be no hesitation to cast aside a machine which 
is a back number, but which is kept simply because a few 
more years of service can be coaxed from it. The prece- 
dents that have lived with these machines are gone, as 
are the old-time records in the fire-devastated office. Such 
a shop has been refined by fire; and when its activities 
recommence, it will have a vitality such as can only 
accompany a resurrection from the ashes. 


2% 


The American shop manager has always considered 
himself progressive and indeed has been so considered by 
others. When one is in the self-complacent frame of mind 
accompanying such reflections, he is usually on slippery 
footing. As a matter of fact the American manufacturer 
needs a stimulus. The will power, soothed by habit and 
by fixed routine, is lulled to sleep. Human nature needs 
a sudden shock to jar it out of its rut. Are the advisable 
improvements in your plant neglected by reason of your 
not perceiving them or because it is easier for you to 
postpone them? The latter tendency is the first symptom 
of dry rot. 

% 

When a man is not really a “dead one,” the results of 
shock are decidedly effective. The down-and-out club is 
naturally larger in membership than the come-back club, 
but the latter usually draws its membership from the 
former and does not as a rule give them back. One re- 
sult of a moral or physical upheaval is the complete for- 
getting of past limitations. , Reconstruction is not gaged 


by the remembrance of former accomplishments, nor lim- 
ited by the thought of past failures. 
benefited by its earthquake. 
before you are down and out. 


San Francisco 
The time to come back is 
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As a matter of preparedness some American shops 
would do well to build 42-centimeter guns. Not to be 
used as weapons of warfare these, but to blow up the 
plants that built them-—to reduce them to a state similar 
to that of the French machine shop here pictured—to 
burn up the records of the past and to annihilate the feel 
ing of self-sufficiency with which they are permeated. 
No more paying investment could be had by many shops 
than one that would necessitate their complete rebuilding 
and also furnish the stimulus for it. But unfortunately 
those very shops that need it most cannot be induced to 
spend enough to buy the powder with which to blow them 
up! Barren earth is made prolific by dynamite. 

* 

One can feel the evidence of an unseen stimulus at 
work among the live shop managers and business execu- 
tives in America. In the past two years American manu 
facturers have begun to go to school again. It is evidenced 
in their eager search for information about other coun- 
tries, other industries and the other fellow’s business. It 
is evidenced in the apparent and increasing desire to keep 
posted on the last word in shop equipment and to find 
better ways of doing things. 

A successful lawyer must burn midnight oil and become 
familiar with the ins and outs of half a dozen trades and 
professions that touch upon the circle of his daily work. 
Ile finds it necessary to know something about medicine, 
manufacturing, merchandising and many kindred arts, 
in order that he may sell. his commodity—service—to 
those outside of his own profession. In this respect he 
may be held up as an example worth studying by the shop 
executive. The old-style manager who knows his own 
business and little else outside of it will soon be as obso- 
lete as the dodo, with the adverse distinction that 
museum will consider it worth while to stuff his remains. 


ho 


* 

The man who solves the other fellow’s problem gets 
the other fellow’s business. That is the way the builders 
of electric motors developed their great industry. That 
is the way the manufacturers of motor trucks, now that 
the saturation point with regard to pleasure vehicles is 
said to be in sight, are planning to enlarge their outputs. 
That is the way that the chemical industries in Germany 
made themselves so necessary to manufacturers in this 
country, and the fact that we over here have not fully 
realized this principle accounts for our sudden and un 
pleasant awakening when many of these chemical supplies 
were cut off. 

Let us return to the electric motor a moment. Not only 
is it a typical machine-shop product, but it is also a fine 
example of the result of solving the other fellow’s prob- 
lems. There was nothing about the electric motor in its 
early days to make it an easy-selling article. On the con- 
trary, there were many things about it which placed 
obstacles in the way of its use: It was unknown, untried ; 
it was considered dangerous, and worst of all, using it 
necessitated an expensive electrical installation. 
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The man who owned a textile machine or a laundry 
machine or in fact any other kind of machine found no 
fault in particular with the then-in-vogue belt drive. He 
did not come to the motor manufacturer, hat in hand, 
and beg him to develop a motor suitable for his machines. 
It was the other way about. The motor manufacturer 
burnt midnight oil, studying the problems of these men 
in other fields. He sent his experts to learn the other 
fellow’s business, realizing that the productive basis of 
sales is helpful suggestion. The whole business of selling 
electrical machinery is based on the word service. 

# 

Yes, the American shop executive and the American 
business executive must go to school again if they are to 
keep up with the progress that will arise from the Euro- 
pean stimulus of war. They must study the other fellow’s 
problems, not only in foreign countries, but also at home, 
for the home market is often overlooked in the glamour 
of the fascinating foreign market, in spite of the pot of 
vold being more often found near home than at the foot 
f the rainbow. The other fellow’s problems might be 
weat door te vow. Many of them can be dug ont week by 
week from the pages of the American Machinist. 


BS 5] 


Progressive machine-tool builders have, for a number 
of years, typified the art of solving the other fellow’s 
problems. They have demonstrated beyond a doubt the 
possibility of generalizing distribution while specializing 
the product. They have widened the field of each type 
of machine tool, while restricting each one more closely 
to type. Special attachments and modifications that de- 
part from the standard are to be regarded with disfavor. 
It requires less brains to change a machine to do work the 
other fellow’s way than to change the other fellow’s way of 
doing work. Combining unlike functions in design have 
met with small success. Even the small-shop man who has 
need for but one tool of a kind, wants each one to stand 
on its own legs. Hybrids are more interesting than use- 
ful. Lathe and planer marriages are usually childless. 


2) 


Two things are necessary if you wish to be a special- 
izing generalist. The first is a clear knowledge of the 
possibilities and limitations of your machine; the sec- 
ond, a knowledge of what your potential customer is try- 
ing to accomplish. When you walk through his shop, 
primed with a knowledge of what your machine is best 
fitted to do, and seeing what he aims to do, the places 
that your product can best fill become at once visible. 
They become apparent to you as vacant areas even though 
they may be crowded with machines. And seeing these 
can make him them For 

Anyone can see the star after the 


vacant see too. 
knowledge is power. 


astronomer has pointed it out. 


spaces you 


The future executive will not permit the existence of a 
state of uncertainty as to whether or not his product can 
find a place in the other fellow’s business. And in order 
to know he must have under control a knowledge of the 
other fellow’s problems. The future executive must be a 
cosmopolitan—not a provincial. He must travel and visit 
the plants of his competitors, not with a view to under- 
selling and undermining, but with a fixed purpose of up- 
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building and serving. Heretofore, his journeys have been 
to see what he needs of the other fellow—now they must 
be to see what the other fellow needs of him. It is addi- 
tion and not subtraction that makes the big sum total. 


Es 5) 


And there are a number of industries outside of your 
own, Mr. Machinery Builder, to which you are or can be 
tributary. What do you know about the paper-pulp in- 
dustry or the textile industry or the marble and stone- 
working business or the production of cement or of bakery 
products? What do you know about the mechanical needs 
of the lumber industry—the largest single industry in 
America? You who are expert at lifting the burden 
from human shoulders and placing it on wheels, who make 
machines to do the work of men—are there not problems 
to be solved in these great industries that offer opportunity 
for both your brains and your product? Problems, per- 
haps, that are unknown to those most familiar with the 
industry, but who are without your knowledge of mechan- 
ical applications. 

* 


This ts an age of spoctulist., but mt ts alse an age uf 
generalists. Specialization must apply to the product, 
which for profit must be restricted to a rather small vari- 
ety and have a large output. Knowledge of how to make 
this product must be broad, and broader still the knowl- 
edge of how to apply the product. A man who knows all 
there is to know about one simple mechanism is a rare 
and valuable man. But without the knowledge of where 
and how the other man can use this mechanism in his 
business such knowledge is, in its present-day industrial 
value, on a par with that of the coin collector or anti- 
quarian. Perhaps in the past the public made a beaten 
path to the door of the chap who made a better mouse 
trap—that was before competition became so severe in the 
mouse-trap business. Nowadays it is not enough to make 
the trap—you must go out and find the mouse also. 


. 


* 


The large manufacturing plants and some small ones 
have for a number of years placed young men, often grad- 
uates of technical schools, in their shops for a period of 
training, recruiting the more promising of these for sales 
and engineering vacancies. Nine or ten hours a day of 
perspiration and grimy contact with the materialistic, 
rounds the corners left sharp by college professors and 
textbooks and gives these young men an insight into the 
details of things and makes of them valuable executive 
material. 

The special apprentice of the future, after having ab- 
sorbed the elements of machinery building at first hand, 
will be sent to study the ether fellow’s problem in the 
same intimate way. Given an organization in which are 
a dozen or more of capable young men, each trained to 
a knowledge of the parent industry and one other, you 
have a combination hard to beat—one that will solve the 
other fellow’s problems and get the other fellow’s business. 

we 

Giet to work on the other fellew’s problems, specialize 
in-production and generalize in distribution, and out of the 
past, as from the ashes of a war-wrecked shop, will arise 
the winged success that will bear your product to the 
earth’s four corners. 
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BacKking-Off Machine To Give 
Relief to Formed Cutters 


The machine shown was designed to give straight or 
periphery, side and end relief for all work within its 
capacity. It is a recent product of the Becker Milling 
Machine Co., Hyde Park, Mass. 

The construction is of the box type with special ways. 
The alignment of the tailstock is maintained by two T- 

















BACKING-OFF MACHINE FOR RELIEVING CUTTERS 


Capacity, cutters up to 13 in. in diameter; flutes, 3 to 12 in 
inclusive; even number of flutes, 12 to 40 inclusive; maximum 
adjustment of tailstock, 24 in.; maximum longitudinal adjust- 
ment of carriage, 12 in.; pulley diameter, 14 in.; 4-in. belt; 
motor drive, 3-hp. motor; weight, 6,500 Ib.; floor space, 67x47x 
64 in. 
slots at the back of the bed. The tailstock is locked in 
any desired position by four clamping bolts. 

The spindle is crucible steel, 334 in. in largest diam- 
eter. It is driven through a spur gear mounted directly 
on the spindle. 
bronze provided with means of compensation for wear. 
The taper hole in the spindle is No. 13 B. & S., and the 
spindle is bored to accommodate a °4-in. draw bolt. A 
clutch drive is provided to insure positive rotation of 
the tool to be relieved. 

The drive is arranged for a single pulley with provi- 
sion for three speed changes through a set of spur gears. 
A single-throw cam at the back of the machine gives 
from 0 to 14-in. relief. Wear on the cam rolls is taken 
up by a tapered gib. 

The cutter to be relieved can be placed in proper re- 
lation to the forming tool without loosening bolts or 
nuts by operating a worm meshing with a wheel secured 


The spindle bearings are solid phosphor 


to the camshaft. A micrometer stop is attached to the 
relief slide to give accurate resetting of the tool at the 
The peripheral relief and the side re- 
the same knd ob- 
tained by a separate cam at the end of the bed. The 
tailstock is made to take either collar bearing or center 
bearing, whichever is better suited to the nature of the 
that is, collar bearing for a heavy cut on a long 


change of work. 


lief are obtained by cam. relief is 


work 
arbor to insure rigidity by supporting the arbor near the 
work, and center bearing in cases where short arbors are 
used on small work. 


In giving hobs a clearance the cam may be thrown 


out in reversing. The gearing for cutting hobs and 
worms is easily detached when not in use. 
The tool-holder block is made to hold tools from 14 


to | in. in thickness. The holder block is set on a 30- 


{ 
deg. slide plate and operated by a handwheel at that side 
to raise or lower the tool to the required adjustment. 
The tool is fed to the work by a differential handwheel, 
giving accurate control, using the differential for fine feed 
and throwing it out.to give direct quick adjustment. 
x 
Rotary Oil Pumps 

The rotary oil pumps shown were designed to be espe- 
cially adapted for pumping compounds and oils to metal 
working machines. One 
ates in either direction, thereby making it particularly) 


Two styles are made: oper- 
suitable for screw machines and automatic machines that 
reverse ; the other operates in only one direction, for ap 
plication to machine tools in general, 

The pumps are designed to produce an even flow and 
a steady power demand on the driver. The foot is made 
in two styles and can be swiveled about the pump to 
360 deg., 


the pumps on almost any form of machine tool. 


by which adjustment it is possible to locate 
Each 
style is made in two sizes. 

Both styles are equipped with a relief valve and by 
pass built in the cover. This feature is planned to per- 
mit the operator to control the amount of oil or cutting 
compound and also to protect the pump against any 

















FIG. 1. REVERSING ROTARY OTL PUMPS 
Capacities, 4% to 1% and 2 to 5 gal. per min lift and force 
25 ft.: weights, 14 and 16 Ib Capacities of single direction 
1% to 4 and 4 to 10 gal. per min.; lift and force, 50 ft.; weights 
10 and 19% Ib. 
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excess pressures that might be developed owing to the 
closing of the oil pipe or valve. The principal mechan- 
ism constitutes a pair of cams that run together in a tight 
The calms are especially designed for pump duty 

















FIG. 2. CONSTRUCTION OF ROTARY OIL PUMPS 


and are generated on a shaper to secure a rolling contact. 


The two forms shown are recent additions to the line 
made by the Goulds Manufacturing Co.. Seneca Falls, 
N. Y. 


Gang Drilling Machime 
The illustration represents a line of 20-in. swing gang 
drilling machines recently developed by the Silver Manu- 
facturing Co., Salem, Ohio. The machines are made in 
four styles, with plain lever feed, lever and wheel feed, 
power feed and automatic stop, and back gearing, and 

















SWING GANG DRILLING MACHINE 
column, 5% in.; diameter o. 


Height, 68% in.; diameter of » 
‘ound table, 16 in.; diameter of square table, 164%x16% in.; 
siameter of square-table planed surface, 13%x13% in.; diam- 
eter of spindle, 14% in.; vertical travel of spindle, 10 in.; ver- 
tical travel of table, 16 in.; distance from column to center of 
table, 10% in.; distance from spindle to base, 41% in.; distance 
trom spindle to table, 26% in.; distance between spindles 
center to center, 18 in.; diameter of large pulley on cone, 9% 
4 floor 


in.; diameter of small pulley on cone, 4 in.; belt, 2 in.; 

pace, including countershaft, two-spindle, 41%x42% in.; floor 
space, including countershaft, three-spindle, 414x60 in.; floor 
space, including countershaft, four-spindle, 414x788 in.; coun 


iershaft drive pulley, 10x6 in 


MACHINIST Vol. 45, No. 21 
are also available in two, three or four gangs made in any 
combination desired. 

The countershaft is made for two, three or four drills. 
It has but one drive pulley placed in the center of the 
shaft, which is designed not only to save floor space, but 
also to effect economical belting costs. Each spindle is 
independent of the others, so that each may be operated 
individually or all simultaneously. Each gang includes 
one friction tapping attachment, as shown at the left. 
The spindles have individual tables, adjustable up and 
down or to either: side, thus permitting a wide range of 
work to be accommodated. The tables are made in either 
round or square form. 

# 


Vertical Drilling Machine 


The drive of the high-duty vertical drilling machine 
shown is through a large single pulley running at a con- 
stant speed and thence through high-carbon steel shafting 
and heat-treated stub-tooth transmission gearing to the 
main spindle. A simple gear box is provided wherein six 
initial speed changes are obtained through sliding gears. 




















VERTICAL DRILLING MACHINE 

_ High-speed drill in solid steel, 2% in.; center of spindle to 
face of column, 14 in.; end of spindle to plain table, 35 in.; 
end of spindle to base, 50 in.; size finished surface (plain 
table), 20x26 in.; vertical adjustment of table, 18 in.; driving 
pulley, 20x3% in.; compound table size over all, 17x38 in.; net 
weight, 5,300 Ib. 
Ball bearings are provided throughout the transmission 
vear box. The transmission gears revolve in flooded lubri- 
cation, which is circulated over the gears by a gravity-feed 
system of oiling. 

The two cranks engaging the holes in the dials seen at 
the left side of the head obtain the six changes of speed. 
The crank seen above these, nearer the front, engages the 


direct drive and back gears. By this construction all the 
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high speeds are obtained through a smaller gear on the 
spindle sleeve, thus obviating the high tooth velocities. 
There are no gears having a tooth velocity of over 800 ft. 
per min., and this arrangement is designed to insure not 
only durability but quiet running. 

The lever below the speed dials operates an expanding 
hand friction inside the gear box, which runs in oil. The 
up-and-down movement of this lever controls the direction 
of rotation of the drill spindle and forms a convenient 
braking device as well as a tapping attachment. An 
vpening in the gear box, over which is secured an oil-tight 
cover, supplies a ready means of adjusting the driving 
frictions. 

The machine is supplied with either the rear drive or 
the side drive, and either style of drive may be applied 
readily even after installation. The upper plate at the 
rear of the main housing is removed, thus making room 
for a flanged bearing carrying the side drive pulley 
mounted on annular ball bearings. The entire transmis- 
sion gear box, including rear or side drive arrangement, 
tapping attachment and the six initial gear changes, is 


contained within a single transmission 
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The plain table is provided with an oll Froove and 1s 


reinforced to permit a 3-in. boring bar to pass entirely 


through it. Telescopic screws are used to give the table 


vertical adjustment. The compound table is of heavy 


construction. The cross-saddle has a tongued taper ob 


adjusted from the front. All adjustments are made by 
accurately eut screws engaging bronze nuts, the screws 
being provided with micrometer collars and large 


handwheels. 
The machine is a recent development of the Minster 
Machine Co., Minster, Ohio. 


Combination Traverse and 
Form Grinder 


The illustration shows a combination traverse and 


form grinder recently placed on the market by the Ford 
Smith Machine Co., Ltd.. of Hamilton, Canada. While 
this machine is designed for standard cylindrical work, 
the that special shapes can 


headstock is so arranged 





casing, the rear end of which flanges to 
the back of the main housing, and the 
forward end pilots directly into the 
main head casting. In the main spin- 
dle drive a large cylindrical 
is driven direct by the gearing, and 
this sleeve has wide and deep key- 
seats diametricaily opposite which en- 


sleeve 


gage the two hardened driving keys, 
mounted into the driving head, keyed 
rigidly to the main spindle, but of 
course arranged to move up and down 
This arrangement 
overcome all trouble 
occasioned by the binding of the 
spindle when sliding under extreme 
pressure and is also invaluable when 
The spindle is 


within the sleeve. 


is designed to 


heavy tapping is done. 
provided with a ball thrust bearing. 














The feed is imparted to the spindle by 
the vertical shaft at the front, and 
this shaft is arranged to be driven at 
various speeds by the changing of the 
gearing, mounted upon a swinging quadrant at the upper 
end of the spindle sleeve. It is only necessary to change 
this gearing to suit the feed to some special lead that occa- 
sion may require, and 12 regular feeds are provided to 
take care of all reaming and drilling needs. The steel 
stub-tooth feed gearing is contained within the feed box, 
cast integral with the head at the right of the spindle. 
The feed gearing is of the sliding-gear type, no pull pins 
being used at any point. 

The 12 changes of feed are transmitted to a large worm- 
wheel keyed to the pilot shaft, upon which is cut a coarse 
wide-face pinion engaging the wide feed rack cross-keyved 
to the spindle sleeve. The for 
obtaining the speed changes, and a suitable index plate 


small levers are used 
designates the proper position of all the levers both for 
for the feed 


gives a positive and accurate depth gage for drilling, and 


feeds and speeds. An automatic knockout 
a safety stop prevents the spindle from feeding hevond its 
proper traverse. Pilot handles are provided for quickl) 
traversing the spindle. 


Capacity, 18 in 
required for form grinding, 
ft.; weight, 14,000 Ib. 


TRAVERSE AND FORM GRINDER 
in diameter, 5 ft. long; wheels, 22-in. diam., 
10 to 15 hp. for traverse grinding; 


20 hp 
6x16 


8-in. width; 
floor space, 


be ground. The machine has proved successful in grind 
ing formed punches used in the manufacture of shrapnel 
and high-explosive shell forgings. These punches range 
from 3 to 6 in. in diameter, and in length up to 5 ft. 
Used punches can be re-dressed and kept in repair without 
annealing. 

Work is held by 
bination with a special interior centering arrangement 
Numerous changes of speeds 


means of a universal chuck, in com 


within the hollow spindle. 
and feeds are provided, all levers being situated at the 
front of the machine within easy reach of the operator” 
n working position. 

A special wheel-truing device is attached to the ma 
Water is supplied to the wheel by a pump 
The wheel hood is convenient in 
The drive is 


chine table. 
of ample capacity. 
and permits the ready changing of wheels. 


lise 


self-contained, and the machine may be direct connected 
to a motor or lineshaft, as required. Adjustment for 
taper grinding is provided. This is graduated to read 


in degrees, 
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Large Noiseless Pinion Edward Thomas Hendee 


While the pinion illustrated may possibly not be the Edward Thomas Hendee, whose rise to the important 
largest one of the noiseless type ever produced, it is position of secretary of Joseph T. Ryerson & Son dis- 
certainly large enough to be of interest from the size tinguished him as one of the most successful men of 
viewpoint. the younger set in the steel and machinery trade, died 

As shown by the comparison with the foot rule at the suddenly on Noy, 12 in Minneapolis, Minn., while on 
right, this pinion is 21 in. in diameter and has an S8-in. a business trip. Mr. Hendee’s charm of personality, 

business enthusiasm and capacity for executive work 





gained for him wide recognition. 

Mr. Hendee was born February 22, 1880, at Clare- 
mont, N. H. He graduated from the New York Uni- 
versity in 1900 with the degree of B. S. and received 
the degree of Se. D. at Columbia University in 1901. 
I’rom 1901 to 1902 he was assistant professor of mechan- 
ical engineering at New York University. 

In 1902 he became associated with Joseph T. Ryerson 
& Son of Chicago as advertising manager and was con- 
spicuous in the upbuilding of the machinery department 
of which he became manager. He was made assistant 
to the president in January, 1911. In 1913 he assumed 
charge of the railway supply department of the firm. 
In 1913 he was elected secretary of Joseph T. Ryerson 
& Son and continued so with increasing executive respon- 
sibilities, until the time of his death. 

Under his able leadership both the domestic and for- 
eign machinery business and the railway supply business 
of the company were widely extended. 

Mr. Hendee was also vice-president and director of 
eects ieialaiaiitaiis Sadia nines “iplietaitiae the Lennox Machine Co. and director of the American 

Clyco-Metal Co. He was a member of the American 
hp. at 425 r.p.m. Society of Mechanical Engineers. 

















face. It is designed to transmit 100 

and is made out of Bakelite-Micarta. As will be noticed. Mr. Hendee was married October 12, 1907, and leaves 

no metal shroud is necessary. a widow and two sons. 

es ¥ 

policy of the Hess-Bright Manufacturing Co —_ 
be continued except that its manufacturing facili- . 

Personals ties will be increased somewhat more rapidly to Forthcoming Meetings 


meet the constantly growing demand fer its 


























product B. D. Gray, who retains his former 

Thomas Crowther has sold his interest in T. stock holdings, will continue to manage the busi- 
Crowther & Co., Inc., Boston, Mass., in order to ness as president. F. E. Bright retires from ac- American Society of Mechanical Engineers. 
establish his own business under the name of the tive participation in the company’s affairs, but Annual meeting, Dec. 5-8, Engineering Building, 
Thomas Crowther Co., 19 Pearl St., Boston, Mass remains identified with the company as chairman New York City. Calvin W. Rice, secretary, 29 

R. H. Wood, for a number of years connected of the Board. Aside from these two changes, the West 39th St., New York City. 
with the Buffalo office of the Warner & Swasey organization remains as before. American Society of Mechanical Engineers 
Co., has been appointed Chicago district manager, Monthly meeting, first Tuesday. Calvin W. Rice, 





secretary, 29 West 39th St., New York City. 


T de Catalogs Boston Branch National Metal Trades Associa 


of the Modern Tool Co., Erie, Penn 


Leo C. Steinle has taken over the direct repre- 
sentation of the Modern Tool Co., Erie, Penn., in 























Vrance. Mr, Steinle is actively connected with — a meses - a yoy 
the Steinle Turret Machine Co., Madison, Wis., Three-Wheel Transfer Truck. The Geo. P. a - 40 Cent al St. B - n, Ma —— 
whose foreign interests he is looking after Clark Co.. Windsor Locks, Conn. Circular No. ary, ‘ entral St., Boston, Mass. 

M. M. Cory has become manager of the Giddings | Illustrated . Providence Association of Mechanical Engi 
and Lewis Mfg, Co., Fond du Lac, Wis., succeed Friction Clutches for High Speeds. The Moore neers. Monthly meeting, fourth Wednesday of 
ing C. E. Cleveland, recently resigned Mr. Cory & White Co., Philadelphia, Penn. Catalog Pp each month. J. A. Brooks, secretary, Brown Uni- 
resigned his position with the Concrete Steel Co., 64; 6x9 in.; illustrated. versity, Providence, R. I 
Chicago, UL, in order to join the Giddings and Small Forging Furnaces—Oil or Gas Fuel. a San a . 

Lewis organization Tate, Jones & Co., Inc., Pittsburgh, Penn. Cir- New England Foundrymen’s Association. Reg 
, oan. ie - > . - in.: illustrated ular meeting, second Wednesday of each month, 
B. A. Brennan, previously contract manager of - cular No. 150.) Pp. 4; Sxil in.; ilustrated, Exchange Club, Boston, Mass. Fred F. Stockwell, 
the Westinghouse Machine Co., and later sales Lubrication of Pneumatic Tools. Chicago Pneu- on" a aadieea ier ie “> Somnus , 
- ~ : o " sacaa = 205 Broadway, Cambridgeport, Mass. 
manager of the power department of the Beth matic Tool Co., Fisher Building, Chicago, Tl 
lehem Steel Co., has resigned the vice-presidency Bulletin No. 130 Pp. 8; 6x9 in.; illustrated Engineers’ Society of Western Pennsylvania 
of the Mercantile Trust Co., St. Louis, Mo., to “Rockford” Railway Motor Cars. Chicago Monthly meeting, third Tuesday; section meeting, 
accept the presidency of the Citizens Co., Inc., Pneumatic Tool Co., Fisher Building, Chicago, first Tuesday. Elmer K. Hiles, secretary, Oliver 
Baltimore, Md., to which office he has recently ill Bulletin No. 266 Pp. 12; 6x9 in.; illus- Building, Pittsburgh, Penn. 
been elected trated. . are ; = ftame 
Lathe, Universal Milling Attachments High- Rochester Society of Technical | Draftsmen 
Speed End Mills. The Porter-Cable Machine Co., Monthly meeting, last Fhureday. — L. 4 Y. 
4 . ’ - wn > 1A° OU ge Jr., secretary, 857 Genesee St., Rochester, } 
Business Items Syracuse, N. Y. Catalog. Pp. 16; 8%x11% in: ; y, 
illustrated : Superintendents’ and Foremen’s Club of Cleve 
Large and Medium Sized Forging Furnaces land. Monthly meeting, third Saturday. Philip 

The Hess-Bright Manufacturing Company cor- Oil or Gas Fuel. Tate, Jones & Co., Inc., Pitts- Frankel, secretary, 310 New England Building, } 

rects a misleading rumor that had gained some >urgh, Penn. Circular No. 149-A. Pp. 4; 8x11 Cleveland, Ohio. 


in. ; illustrated 


Motors, Dynamos, Converters. H. Boker & Co., Western’ Society of Engineers, Chicago, Ill 


circulation to the effect that it had been absorbed 
No. Regular meeting, first Wednesday evening of each 


by another ball-bearing company Its announce 





ment states: A group of bankers including Inc., 101 Duane St., New York. Price List Reesin- ten p | . 4... 
Frank A Fendute, Philip W. Henry, Thatcher E3 Pp. 24; 6x9 in.; illustrated. This shows month, wage pg Pee Rane | ee. oo ae ! j 
M. Brown and Franklin B. Kirkbride, of New the products of Ercole Marelli & Co., Ltd., Milan, secretary, 1/50 Monadnoc , ago, 
York, and Marcus Wallenberg, of Stockholm, have Italy, which this company represents here ‘ Philadelphia Foundrymen’s Association. Meet 
recently acquired from the American group of “Red Devil” Tools and Hardware Specialties. ings first Wednesday of each month, Manufac 
stockholders, a controlling interest in the shares Smith & Hemenway Co., Inc., 99 Chambers St., turers’ Club, Philadelphia, Penn. Howard Evans : 
of the Hess-Bright Manufacturing Co. This New York. Catalog. Pp. 182; 4x7 in.; illus- — seeretary, Pier 45 North, Philadelphia, Penn H 
group of bankers owns also a substantial inter- trated This is the seventh edition of what is : " 
est in the S K F Ball Bearing Co., of Hartford, known as the Green Book issued by this com- Technical League of America. Regular meet- 

ing, second Friday of each month. Oscar 8. Teale 


Conn. The two companies will be operated pany, showing pliers, screwdrivers, hack-saw 


quite independently of each other. The former frames and blades, etc secretary, 35 Broadway, New York City 
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Plants of Remington Arms Co.--II 


By Huau M. Wuarton 





necting this building with the main portion of the plant 


SY NOPSIS—This article, the second of two de- by means of bridges over the street. 

scribing the plants of the Remington company, The plot of ground on which it stands restricted the 
shows the construction of the drop-forging and width of the building to 42 ft. inside, and the legal re 
barrel-rolling buildings, one of the heat-treating quirements of the State of New York made it necessary 
and annealing buildings, lavatory fixtures, heating to subdivide the floor space into relatively small areas; 
equipment, provisions for power and artificial nevertheless this building is an interesting example ot 
lighting, and the oil-handling appliances for bar- what can be accomplished under adverse conditions. 
rel drilling. There Was ho room on either side for wings in whi h 





to place the stairways, lavatories and elevators. All of 

When the new work at Ilion was started only three this permanent equipment had to be placed inside the 
units were contemplated for the immediate need. It was main walls; consequently, at regular intervals of about 
assumed then that if more space should be required later 224 ft. fireproof sections 32 ft. long are built across the 
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FIG. 12. PARTIAL CROSS-SECTION OF DROP-FORGE SHOP 
it would be possible to remove some of the old build- entire width between side walls. These sections accom- 
ings and replace them with additional units. Long  modate all the permanent service equipment and at the 
before these first three were finished, however, the manu- same time, on account of their length, they serve as more 
facturing demand became such that more space had to be — effective fire stops than a plain fire wall. 
provided without removing any of the old buildings. The cross-section of this building is similar to that of 
The limited amount of ground available made this a the main units, but, owing to the decreased width, only 
rather difficult problem, but it was finally solved by plac- one interior column is used and, in order to maintain 
; ing a four-story building 912 ft. long on the narrow the same physically defined central passage, the interior 
strip between the main street and the Erie Canal, con- columns are set alternately to one side or the other of 
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ithe longitudinal axis of the building. 
columns look odd on paper, but their effect in the build- 
ing is about the same as if they were placed in a double 
row. All operations on walnut stocks and all operations 







These staggered 
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prevent excessive vibration of the roof the trusses are 
made unusually heavy with very stiff lateral bracing. 
The contour of the ground made it necessary to set the 
floor at the level of the third floor of the other buildings. 
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iG. 13 PARTIAL CROSS-SECTION 


on barrels are performed in this build 
ing except rolling the barrel blanks. 
It is particularly suitable for some of 
these operations as the light is unus- 
ually good because one side faces the 
northeast and the building is rela- 
tively narrow. The Ilion drop-ham- 
mer shop is shown in cross-section in 
Fig. 12. It is a one-story steel frame 
building 48 ft. wide with a clear 
height of 19 ft. under the bottom chord 
of the roof trusses. There is a row 
of drop hammers with the necessary 
furnaces and trimming presses along 
each side of the building with a 
passage for material in the middle. In 
order to obtain as much natural ven 
tilation as possible there are sliding 
doors at the floor level along the whole 
length of both side walls and in the 
end walls. Above these is a line of 
“winging sash directly under the eaves 
and a continuous louver extends the 
full length of each side of the monitor. 
The main roof is of cement tile but 
the monitor roof was made flat to fa 


cilitate the escape of the heated air and 
the louvers and, as tile could not be used, the roof is a 


thin reinforced-concrete slab. 


Along each side and hung from the roof trusses is a 
heavy lineshaft to which the hammers are belted, and to 
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ZAT-TREATING AND ANNEALING BUILDING 
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THIRD FLOOR OF ANNEALING BUILDING 


Lavatories, water closets and shower baths are in a con- 
necting wing at one side of the main building. 

One end of the building is designed for barrel-rolling 
and, as the ground slopes downward very rapidly toward 
that end, there is a basement under the barrel-rolling 
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floor in which are installed the sand-blast equipment and 
the blowers that supply air to the heating furnaces. 
The heat-treating and annealing department would 
have been housed in a one-story building about like the 
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FIG. 15. A TYPICAL WASHROOM 


hammer shop had there been sufficient level ground area 
both cases are almost 


available, as the requirements 1 
the same, but, as this could not be done, this depart- 
ment was placed in the third story of the building shown 
This third floor is level with 


in cross-section in Fig. 15. 
and is a continuation of the barrel-rolling floor, the slope 
of the ground allowing another additional story. 

The width of the building (66 ft.) was determined by 
the number of furnaces to be set in a row across the floor. 








FIG. 16 PUMPING STATION FOR 


Owing to the heavy live-loading of the second and third 
floors, the interior columns are spaced equally across the 
building, the arrangement with a double row of columns 
as in the main four-story units being impractical under 
the conditions. 





HIGH-PRESSURE 
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The rround floor Is intended for steel storage and cold 


sawing, and is equipped with a small traveling crane 
The 
manufacturing and partly for storage of machinery and 
The 


manufacturing 


in each bay. second story is intended partly for 


of dies for the drop hammers. floor is of wood, 
laminated like all the other floors, but, 
to take care of the heavy live-loading (400 lb.) the joists 

are 2x10 in. instead of 2x8 in. 
The third floor, which carries the annealing furnaces, 
is a 4-in. concrete slab supported on steel beams and cov- 
To 


as possible, the bricks are 


ered with a wearing surface of very hard brick. 
reduce the dead-load as much 
very thin and are laid flat. 
Above the third-floor level this building is practically 
the same as the hammer shop except that rolling steel 
shutters are provided, instead of horizontally sliding 
doors, for opening the sides near the floor level, and the 
roof trusses are relatively lighter as there is no shafting 
load to be supported. 
14 was taken 


when only a few of the new furnaces had been installed 


The photograph of the interior for Fig. 


and before the department was in operation. 

Placing the drog-forging, barrel-rolling and heat-treat- 
ing departments at the level of the third story tends 
to simplify rather than to complicate the problem of 
transporting material. The bridges 
are at the third-floor level and some at both third- and 
fourth-floor The trucks carrying the 
rough barrels and small drop-forged parts can therefore 


between buildings 


levels, electric 
pass directly to the machining departments in the other 
buildings without having to be lifted by the elevators 
and without having to pass outdoors either through a 
yard or across a street. Indoor transportation is prefer- 
snowstorms that common 

New York Wash 

M rooms and water closets are all placed 
from the 


the 
in central 


able to outdoor with are 


State. 
removed 


in separate rooms 


floor 


manufacturing space. All have 
the same equipment, differing onl) 
in minor arrangements and in ¢a- 


IF 
‘10 


rangement o 


pacity, 15 shows a typical ar 
the 


Long porcelain enameled iron sinks are 


one ol washrooms. 


used with a double row of faucets di 
rectly above them, each faucet having 
This ar- 


rangement enables employees to stand 


a hot- and cold-water valve. 


along each side of a sink and wash with 
clean running water tempered to suit 
the individual taste. Hot water is sup 
plied from a steam heater and storage 
tank in the top story of each building. 
Toilet 


rooms are separately inclosed 


from floor to ceiling, and all have 
windows for daylight and air. They 
are divided into stalls by heavy sheet 
metal partitions, each stall being 


connected at the back to a ventilating 


duct leading to an exhaust fan direct- 


Om lv under the roof. The buildings at 
both works are heated throughout by a direct hot- 
water system. None of the manufacturing processes 


require air conditioning, and the number of em- 


plovees 1n any one inclosure is not great enough to 
require more fresh air in winter than would normally be 
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supplied yy the leakage around the metal window sash 
and by the occasional opening of doors and windows. As 
the buildings are well separated from each other, the 
large window openings and reasonably high stories should 
allow sufficient natural ventilation in summer. For these 
reasons a system of direct radiation seemed to be the 
most satisfactory, and the hot-water system was chosen 
hecause the cost of operation is less than that of a direct 
=team-heating system, except perhaps in very cold weather, 
and because it affords better temperature regulation. 
Most of the radiating surface in the manufacturing 
space consists of pipe coils placed along the walls below 


the windows. ‘To counteract the excessive radiation from 





OIL-STORAGE TANKS—HIGH-PRESSURFE 
OIL SYSTEM 


FIG. 17. 


the roofs in the severe weather that is sometimes expert- 
20 dee. 


coil is 


enced at Ilion, where a temperature as low as 
I. is not at all uncommon, a small additional 
placed overhead in the top storv. In the stairway wells 
and washrooms the coils are placed overhead. 

The ratio of square feet of radiating surfave to cubic 
feet of building volume varies from 1:90 to a little 
less than 1: 100. 

In both the Ilion and Bridgeport works electric motors 
are used to drive the lineshafts from which groups of 
machine tools are operated. In only a few cases are the 
motors attached directly to the tools. 

Kleetric power is supplied to both works at 60 eveles, 
three-phase, 480 volts. , 
140-volt motors had previously been adopted as stand- 
ard in the older plants of the Remington Arms Co. at 
lion and the Union Metallic Cartridge Co. at Bridgeport. 

At the old Tlion works power had been purchased for 
some time from a large nearby central station, and when 


This voltage was chosen because 


the plant was recently extended it was decided to con- 
tinue to purchase rather than to make a large investment 
in generating machinery. The Tlion power plant, there- 
fore, contains only the boilers necessarv for heating and 
one noncondensing steam turbine coupled to an electric 
This 
during the heating season, furnishing power to one of 
the buildings and exhausting into the heating svstem. 
It is intended also for emergeney use for furnishing light 
and a limited power in 
the supply from the central station, 


venerator. turbine can be operated continuously 


amount of case of failure of 
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Current is supplied by the central station at 2,500 volts 
to transformers in three substations at different places 
in the works. For is distributed overhead at 
180 volts to the manufacturing buildings. Inside the 
buildings all cables are carried in metal conduits to the 
middle of the central passage on each manufacturing 
floor, and from this point the power cables are carried 
The open 


power it 


open the full length of each central passage. 
wiring is for the purpose of allowing motor connections 
to be made at any point without having to break into 
conduits. 

Current for lighting is distributed at 240-120 volts, 
three wire, single phase, to the panel boards on each 














HIGH-PRESSURE 


OIL FILTERS 
SYSTEM 





FIG. 18. CENTRIFUGAL 


floor. From these the distribution is by means of 120 
volt two-wire branch circuits to 100-watt lamps spaced 
uniformly over the manufacturing floors. For general 
illumination 1 watt has been allowed per square foot of 
floor area. 

A number of extra outlets are provided for special 
lighting around some of the machines and over benches. 
Passages and stairways are lighted from circuits inde- 
pendent of the main floors. At the Bridgeport works a 
power station was built of sufficient capacity to operate 
the works of the Union Metallic Cartridge Co., as well 
as the new works of the Arms company. 

Electric freight throughout the 
Bridgeport works, but at Ilion, where electric power is 
purchased from a central station and delivered over a 
transmission line, it was deemed advisable to put in 


elevators are used 


steam-hydraulic machines in order to make the opera- 
tion of the elevators independent of conditions affecting 
the power supply. 

The oil-handling system for the barrel- and body-drill- 
ing departments at Ilion is interesting in that the oil 
is supplied to the drilling machines at high pressure from 
a central pumping station. This station has a capacity 
of over 100 gal. of oi] per minute at a pressure of 900 
lb. per sq.in. There horizontal double-acting 
triplex pumps, each geared to a 200-hp. induction motor, 
and a group of smaller vertical single-acting triplex pumps 
helted to induction motors. The piping is so arranged 
that the pumps can be grouped to supply oil to each 
department at a pressure suitable for the work in that 


are two 
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department. The pumping station, Fig. 16, is in the 
first story of the building in which the drilling depart- 
ments are located. 

For the distribution system double extra-heavy pipe is 
used throughout. All pipes 4 in. or more in diameter 
have welded steel flanges with leather gaskets. Oil is 
pumped from one of the three supply tanks shown in 
Fig. 17. Only one tank is used at a time. The return 
oil is discharged by gravity into the same tank through 
strainer trays which remove the chips that are carried 
along with the return oil. 

When the oil in one tank becomes too dirty for fur- 
ther use, which is generally in two or three days, the 
second tank is used, while the oil in the first tank is 
being filtered. The filtered oil is pumped to the overhead 
evlindrical tank shown in Fig. 18. From this overhead 
tank it is fed by gravity in a continuous stream to six 
centrifugal oil filters also shown m Fig. 18. From the 
filters the oil runs to a tank below the floor level and 
from there it is pumped back to the large supply tank 
which, in the meantime, has been cleaned and prepared 
to receive the clean oil. Fig. 18 also shows the centrif- 
ugal machine for separating the oil from the steel chips. 
The reclaimed oil from the separators is also pumped 
to the overhead tank and passes through the oil filters 
back to the supply tank. 

& 
Triple-Groove Miller for 
Shell Noses 


By Joun S. Warts 
The British high-explosive shells are now being made 
with three semicircular, or triangular, grooves in the nose, 
instead of the 14-in. grubscrew formerly used. The fune- 
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FIG. 1. THE MILLER AND THE WORK 


tion of these grooves is to prevent the fuse plug from 


To lock this 


turning after being screwed into the shell. 


fuse plug, it is hammered or otherwise burred up at these 
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erooves so as to force some of the metal of the plug inte 
the grooves and thus positively lock it in position. These 
grooves are at an angle of 60 deg. with the axis of th 
shell, jg in. deep by 4 in. wide and 120 deg. apart. The 
machine shown in detail in the drawing herewith is de 
signed to mill out all three grooves at once and has proved 
successful. 

The shell, after being finish-turned on the outside and 
into the hinged chuck. This chuck is 
it is the same as is used in all 


inside, is put 
not shown in detail, as 


munition works for hand tapping and similar operatiois, 











ARRANGEMENT 


CUTTER 


FIG. 2. PLAN OF 


except for the addition of a boss to take the upright shaft 
carrving the cutter head. 

The shell being in place and the chuck tightened up, 
the cutter head is fed down vertically by revolving thy 
114-in. nut by means of the 5¢x6-in. bar until the stop 
on the cutter head comes down onto the nose of the shell 
This stop is set to give the correct depth to the grooves 

Screwing down the cutter head will stretch the 
helts slightly. but not enough to do any harm, as with 
the travel is very slight. 


on 


the depth of cut only 0.1 in. 
Slackening back on the feed nut 
lift up the cutter head sufficiently to remove the finished 


will allow the belts to 


shell and put in another one. 

The machine is intended to be belted to a shaft ver 
tically over the center of the three pulleys. 
head shaft should have three pulleys, one for each cutter 
shaft. This arrangement will give a straight drive for 
one of the cutter-shaft belts and a quarter turn (or to be 
the other two belts. 


This over 


exact, a 60-deg. turn) for each of 
This shaft overhead may be a lineshaft, as it is not neces 
sary to stop the machine; and therefore a countershaft 
is not essential, if the correct speed can be obtained by a 
direct drive from a lineshaft. 

The upper side of the cutter head is made to form an 
oil reservoir, from which oil is allowed to drip onto the 
cutters through the small holes shown over each cutter. 
This oil is caught on the table on which the chuck is 
to the 


“ge 


fastened and returned reservoir, 


The Proeduction of Coke Pig Iren in the United States for 
the first six months of 1916, according to statistics compiled 


by the American Iron and Steel Institute, was 19,347,935 tons 
as compared with 17,473,500 tons for the preceding six months, 


Including charcoal pig iron, anthracite and mixed anthra- 
cite and coke pig iron, the total production of pig iron for 
the first half of the current vear amounted to 19,610,522 tons 
The larger proportion was basic pig iron, to the amount of 


8.830.085 tons 
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From a Small-Shop Notebook 


By Joun H. VAN DEVENTER 
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Comparative Merits of Small 
Die Holders 
By JAN SPAANDER 
As one of our departments handled copper 
soft metal bars only, we thought it advisable to install 
half a dozen small hand punch presses instead drill 
presses. It was the intention to allow the half-skilled 
help of that division to use the presses at will and to 
let them do their own punch and die setting. Each 
press was provided with a fixed die holder and suitable 
interchangeabie dies and punches. 
The first holder we used, the one supplied by the 
manufacturer, was a cast-iron block, Fig. 1, with a 


iis a 


HY 


ZZ j 


go 


gel 


VARIOUS 


dovetail and two setscrews to hold the die. The die 
blocks contained three holes each and were not the cheap- 
est by any means. These holders, in our specific case, 
proved to be unsatisfactory. On account of faulty set- 
ting, wrong punches, etc., the operators smashed the dies 
and punches incessantly. Burrs on the setscrews made 
changing difficult and much time was lost. 

The second holder, Fig. 2, was more effective and 
cheaper, as the small dies could be cut out of round 
stock. These dies, however, jammed and nothing guar- 
anteed that the punch mated with the die. At Fig. 2 
A is shown a modification of the die. This one could be 
more readily removed, but on account of dirt under the 
shoulder the punches wear on one side, causing inac- 
curate holes. 

Not being satisfied, we produced the: holder shown in 
Fig. 3. It consists of a halved ring, one part A pinned 
to the base plate and part B to swing around a pin in 
part A. The pin, pressed down by the spring into 
a hole in the fixed part, is the means of locking the ring. 
A recess in the bottom of the latter forms, with the base, 
a circular groove, which fits the shoulder on the dies, 
this preventing them from going up. Dies can be 


and other 
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changed rapidly and accurately. The ring can easily be 
kept clean, but as the operators once in a while forgot 
to lock the ring or did not mate the proper punch, smash- 
ups still occurred occasionally. Besides, the outfit is 
expensive. 

The holder shown in Fig. 4 
but entirely trouble-proof, and its interlocking scheme 
is interesting. It consists of a base plate A on which 
two ribs form a slot of the exact width of the small cir- 
cular die. At the back, the ribs are connected by a 
half-inch round rod, pinned in place. The round die 
is provided with a shallow round groove that fits the rod. 
The sliding bolt D fits the same groove and locks the die 
in place. The open design prevents the collection of dirt. 


is not only inexpensive, 
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AND DIES 


The sliding rod D, when in place, is barred from mov- 
ing out by a semicircular flat sheet, riveted to the lever 
of the When this lever is entirely down, the 
thinner part of the sliding rod corresponds with a hole 
in this sheet on the lever, and it can be moved outward 
till its shoulder strikes the sheet. This locks the lever 

place and opens up for the die, but it also locks the 
punch down in the die and therefore the latter can- 
not be removed without taking out the punch, and vice 
versa. The press cannot be operated before the sliding 
bolt is entirely back in the closed position. To prevent 
the removal of the punch while it is up and out of the 
die, the round punch holder B, Fig. 5, flat on one side, 
runs along a fixed projection of the press, which pre- 
vents turning as long as the punch is not down. The 
punches consist of a piece of drill rod with a head, fit- 
ting in a machinery-steel stiffener. 

ot 


The Production of Pig Iron in Canada during the first half 
of 1916 was 507,750 tons, as compared with 366,825 tons in 
the first half of 1915. At the rate of production which pre- 
vailed in the first half of this year it is possible that the out- 
put for the whole year will exceed the high record estab- 
lished in 1913. 


press. 
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An Automatic Notching Die 


By Frank A. STANLEY 





of 0.080 in. There is a flange turned up on each sid 
SYNOPSIS—This is a punch-press deve lopment of the piece, making a curved channelway between. and 
for cutting a series of notches in a sheet-metal part the notches have to be punched in both these flanges 
known as the type-bar comb. The work is carried A special indexing fixture for this work is shown clearly 
onan indexing plate that is advanced step by step, in Figs. 2.5 and 4, the first of these illustrating the work- 


with each stroke of the press, to present a fresh 
surface for the notching punch. 





The illustration shows one of the special devices used by 
the Noiseless Typewriter Co., Middletown, Conn., in con- 
nection with punch-press work. This is an automatic in- 








FIG. 1. DETAILS OF LOWER COMB 


dexing die for notching the parts known as type-bar 
combs. One of these, the lower comb, is shown in Fig. 1 





bent up to form, with the position of the notches therein 
fully indicated. 

This typewriter part is made of phosphor bronze formed 
up to the shape illustrated and notched to form a guide 
for the 28 type bars used on the Noiseless typewriter. 
The sheet metal is 0.032 in. thick, and the outer radius 
of the blank, after bending up, is about 314 in. The 
notches punched are 0.029 in. wide and have a total depth FIG. 4. INDEXING FIXTURE FROM REAR 














FIG. 2. AN INDEXING NOTCHING FIXTURE FOR THE FIG. 3. INDEXING FIXTURE WITH WORK 
PUNCH PRESS REMOVED 
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ine face of the holding fixture in position on its spindle 
and the machine ready for operation. The appearance 
of the comb before and after this punching operation is 
well brought out in Fig. 2, while the principal dimen- 
sions are included in Fig. 1. The details of construction 
of the fixture are shown in Fig. 5. 


upon 


The general method 


of operation will be obvious examination of the 

various illustrations. 
Referring to Fig. 3, 

plate removed, it will be seen that the inner face of this 


plate is provided with a seat in the form of an are, into 


which shows the work-holding 
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the upstroke of the punch. This advances the work one 
space farther ahead for the cutting of the next pair of 
notches, on the next downstroke of the press. The ar- 
rangement of this feed mechanism will be more clearly 
seen in the rear view, Fig. 4. It will be noticed from 
this and from the details in Fig. 5 that the ratchet 
wheel is provided with two sets of teeth on opposite edges. 
The fixture answers for both upper and lower combs by 
changing the ratchet wheel. 

The details of the punches also are shown in this draw- 
ing along with the guide and supporting blocks for the 
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which the work is slipped and in which it is located end- 
wise by suitable stop pins that hold it in place. When 
the work plate A, Fig. 2, is put back in place on the 
spindle, it is held against longitudinal movement by the 
open washer B, This slides into a slot in the circumfer- 
ential groove near the end of the spindle and the project- 
ing flanges of the work, which are to be notched, rest upon 
the curved surfaces at (CD. These are more clearly seen 
in Fig. 3, which shows the work-holding plate removed. 

The punch £ is a cylindrical body with two cutting 
teeth inserted at proper distance, one above the other, to 
operate upon the two flanges simultaneously. This punch 
is illustrated in Fig. 3. At the left of the punch will be 
seen the mechanism to operate the pawl by which the 
ratchet wheel at the rear of the fixture is moved upon 


DETAILS OF 


COMB-SLOTTING DIE, 


curved edge of the work. The details also show the form 
of the spindle for mounting the work and operating fix- 
tures, as well as the various smaller parts that enter inte 
the construction of this conveniently designed device. 

It should be mentioned that the work-holding fixture, 
which is in the form of a quadrant, is made with a long 
hub to pass over the spindle. Although this is easily 
slipped in place, the bearing-is sufficiently long to give 
it a good firm position upon its support. This makes 
the notching process always free from chatter, and during 
the indexing the work is held steady for the punching 
stroke. 

The punch holder is rather novel in construction in 
that it is provided with cross-slots to receive the flange 
attached to the head of the punch and allow the punch 
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to be adjusted as required. Similar means are used for 
mounting the plunger that operates the indexing devices. 
This device is operated at the usual “ate of the punching 
press, and it takes less than a minute’s time to produce 
the complete series of 28 pair of notches. 

Referring now to the punch £, Fig. 2, this will be seen 
to be of novel construction. It has a body which is about 
3% in. in diameter and which slides in a guide of the 
same size. The punch body is fitted with two cutting 
blades, each about 5% in. long, and spaced longitudinally 
2 in. apart so that they strike the outer and inner flanges 
of the work simultaneously. 

These cutting blades are also adapted to form the angu- 
lar portion of the opening at the top of the notch, which 
is formed to 90 deg. so that the cutting portions of the 
punch are similarly made at this angle. As indicated, the 
punch body is provided with a Woodruff key to prevent it 
from twisting in operation. The sleeve of the flanged 
head for securing the punch in the punch holder is 
made to fit over the neck on the punch and is connected 
thereto by a screw, so that it cannot be mislaid. 
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Training Young Mechanics 


By J. S. WILLIAMs 

The training of young mechanics has interested me for 
a long time. For the past ten years, or more, I have been 
with firms well known for the high quality of their work. 
I have seen the arrival of many boys—brought by their 
parents, who, quite naturally, have thought what an excel- 
lent place it would be for their son to learn a trade—and 
yet I have invariably been sorry for the boys, feeling, as I 
still do, that the chances for a boy to develop into a first- 
class mechanic are very small. My reasons for thinking 
so are these: 

The particular factory that I have in mind is, I think, 
fairly representative of the majority of modern manufac- 
tories. It is divided up into various departments, care- 
fully arranged for the production of fairly large quantities 
of accurate component parts. The new boy is set to oper- 
ate one of the machine tools. This generally means taking 
one piece of work from the vise or jig and inserting 
another. The setting up of the machine is in the hands 
of a specialized “setter up.” The result is that the 
boy has little or no opportunity of becoming really pro- 
ficient in the use of the machine, except by the slow 
method of watching the setter. 

In many cases it happens that a boy will 
to remain for a long time on the one type of 
provided always that he is smart, for chargehands dislike 
constantly to be “breaking in” 

The experience that a boy will 
four years under these conditions, even though he may be 
periodically shifted into different departments, is small, 
and not of the kind to make him confident. 

Supposing that after having made the round of the 
machine shops the boy is put to the bench. The condi- 
tions there are almost as bad for the boy. Filing and 
hand work in general are cut out as much as possible, and 
usually the variety of bench work is small. 

Now, I come to a point which I think is of great im- 
portance. It is becoming more and more common to have 
the shops filled entirely with boys—with the exception 
of the chargehands. A boy starting work on the bench 


be obliged 

machine, 
» = 

new DOVS. 

gain during three or 


or elsewhere is probably put alongside another boy who 
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has been on the job a bit longer. As we all more or less 
learn by imitation it is desirable to have the best possibl 
pattern to copy from. It is here that the 
at a disadvantage, having, as is very often the 
to look to for 


willing the chargehand may be 


modern boy is 
case, only 
guidance. However 
has little 


circumstances 


boys of a similar age 
to do so he time 
to act as manual instructor. Under these 
a boy in the kind of workshop that I have under considera- 
tion has not nearly so good an opportunity of acquiring 
experience and skill as one who has served his apprentice- 
ship in the older type of shop, where the work was not 
split up to the same extent and where in all probability 
he had to act as mate t 

It is usually the 


into the toolroom, and in this position I believe he would 


o an experienced mechanic. 


ambition of an apprentice to be put 


have excellent opportunities. Unfortunately, however, 
many firms will not have apprentices in the toolroom. 
They prefer to obtain already qualified tool makers. 

There are of course a few boys who ultimately “make 
good”—usually after a few shifts from one firm to 
another. 

A far greater number would make good mechanics, | 
think, if they were given more opportunity of taking 


responsibility and also of watching good men at work, so 
that there would always be before them a pattern to fol- 


low and a high standard of skill to attain to. 


Clamping Bushing 

By J. W. 

The accompanying illustration shows a driving pulley 

a grinding device. The pulley must run at a very 

high speed, about 3,000 r.p.m., and must be set in different 

positions on the 1-in. shaft driven 
pulley being swiveled to various angles. 

Having 

pulley from wobbling, and thereby 
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CLAMPING BUSHING FOR PULLEY HUB 


and it is working 
splendidly, driving by friction alone, as I did not want 
any kevways in the shaft. The bushing A is tapered 
outside to fit the pulley and is split endwise. The nuts 
C pull it in or out of the pulley. The pin B keeps it 
from turning in the pulley. 


the machine. I tried this scheme 
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Jigs Used im the Machining of 
Motor Parts 


956 





By 





On this and the facing page are 


jlys used when machining elements 
for commercial motors. Phe 
filler hracket employs fired and sliding | -hlocks 


SYNOPSIS 
SHOWM SON 


jig for the radiator 


By this means the hole is 


The slarting-post 


fo locate the part. 

lhe hosse s. 
jig uses an open clamp tightened with a screw to 
The re re qua i -acting 


dum pe r ge ar-bor 


drilled central in 


hold the part securely. 
hook halls On the 
cover, thus facilitating the insertion and removal 
or the the tool. Tn the the 
dum pe 4 late hi fork ad sliding "4 hloe h: IS Ope rated 


] TT for the 


part from jig for 


with a knob through a screw. 





In most shops where automobiles are manufactured 
for commercial purposes the jigs and fixtures are of 
The International Motor Co., 
Penn., the tools shown 


a somewhat crude type. 
Mack Works, Allentown, 
in this article are used, believes in having high-grade 
jigs and fixtures. It that the tools 
fitted with fastening the 
The tools are of modern design and manufacture 


where 


will he observed 


are devices for locating and 
parts. 
and are giving excellent 


believed that a careful perusal of the article will furnish 


results in practice. It 1s 
ideas to many shops using jigs and fixtures. 

The use of bushings with pilot wheel pins to facili 
tate their operation is not so widely known as it should 


he. The knurled surfaces of such bushings form an easy 
and secure grip for the fingers when the resistance to 


turning is not great, but when a part must be forced 


to a seat in a jig the knurled surface is inadequate and 





FIG2 


IN MACHINING 


USED 


DRILLING 


JIGS 


2 AND 2-A 
countersinking 


FIGS 


Operation—Drilling, tapping and radiator 


filler bracket, Fig. 1 The casting is located in a fixed V- 
block at one end and in a sliding V-block at the other. 
An adjustable screw post under the center boss holds the 
piece securely in place during the machining operation \ 
knurled head screw is tightened against the casting to 
prevent side motion and secure additional rigidity while the 
work is under cut 

Holes Machined—Three -in. drilled; one is then counter 
sunk % in. in diameter, one in. in diameter and the third 
tapped with %-in. U. S. S. threads 

FIGS. 4 AND 4-A 

Operation—Drilling steering post support, Fig The 

rough casting is located against an adjustable screw, being 


A clamp tightened 
holds the casting in 


forced against it by a knurled head screw. 
onto the piece with a knob-headed 
position during the machining operation and prevents spring- 


acrew 


ing of the piece 


Holes Machined—Five -¢,-in. drilled and one ~,-in. drilled 


) . 
ROBERT 





FIG4 


MOTOR-TRUCK 


\IAWSON 


other means must be used to obtain the desired power. 
It is in such cases that the pilot wheel pins in the head 
of the bushings serve their purpose. 

While the locating and fastening devices on the drill- 
ing jigs shown are effective, their design has been kept 
simple in order to permit rapid manipulation. In the 
jig for the dumper gear-box cover the work is located by 
two The work is held in place by three hook 
bolts which are operated by quick-acting handles. 

The use of hook bolts in combination with quick-acting 
nuts is not so common as it might be. With this type 
of fastening, a half or even a quarter turn of the nut 
(depending on the lead of the screw) is often sufficient 
to release the hook-bolt head sufficiently from the work 
<0 that the bolt can be turned in the hole in the jig and 
the work removed. The handles pivoted to the nuts are 
also a great convenience and time saver and are always 


hy SSCs, 





where they are wanted. 

From the production times given in each case it will 
he observed that the practice is meeting the commercial! 
requirements of the highly specialized automobile field. 








FIGS 
CLUTCH 


FIGIO 

JIGS FOR FORK AND SPRING CLIP SPACER 
—-. ae 

{42 ac 
exo 
















FIGS 
PARTS, WITH WORK SHOWN IN POSITION 


FIGS. 6 AND 6-A 
Operation—Drilling dumper gear-box cover, Fig. 5. The 
casting, which has been previously bored, is located by two 
bosses that fit into the large bored recesses. Three hook 
bolts operated by quick-acting handles hold the piece in 
place 
Holes Machined—Ten !}-in. drilled and two 0.219-in. drilled. 
FIGS. 8 AND 8-A j 


Drilling and reaming dumper clutch fork, Fig 
against a steel semicircular block, 
being forced against it by a V-fitting around the boss oper- 
ated by a knob-headed screw. A knurled headed screw is then 
tightened against the piece to hold it in position. 


Operation 


7 The forging is located 





Hole Machined—One “"/,-in. drilled, after which it is 
reamed to % in. 
FIGS. 10 AND 10-A 
Operation—Drilling rear spring clip spacer, Fig. 9. The 
casting is located against two button-head screws, the piece 
being forced against them by a pin-headed screw. 
Hole Machined—One ?!-in. drilled 
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Adjustable Blade Die 
By WILLIAM SCHNEIDER 


The adjustable threading die illustrated and described 
herewith was designed for severe usage, as will be seen 
from its construction. It is built along such rigid lines 
that it possesses practically the same strength as a solid 
piece of steel. 

The general design of the mechanism is simple, as may 
be seen by referring to Fig. 1. The die is designed for 
threading brass rings that are cast into cast-iron disks. 


I tried all kinds of dies on this job with varying suc-’ 


cess, until the one shown exactly filled the bill. 

The time- and money-saving feature is the small cost 
of making the chasers as well as keeping them in good 
working order, which results were secured as follows: 
A hob to be used on the miller was made for each dif- 
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FIG. 1. ADJUSTABLE THREADING DIE 


ferent pitch of thread it was desired to cut. These hobs 
were made somewhat different from the ordinary chaser 
hobs, for instead of having a lead, which is required tor 
die hobbing, the pitch only was needed. The hob was 
made about 14 in. longer than the chaser and of suffi- 
cient diameter to insure easy and fast cutting. 

The method of threading, or hobbing, the chaser was 
to place one set of six in an ordinary miller vise, at 
one side of which was fastened a step block, each step 
corresponding to the lead. This arrangement makes 
certain that the chaser is of proper length and even at 
the cutting point, when placed in position, The chasers 
were made in sets and kept in stock in the tool erib, so 
that when one set was dull, it was not necessary for the 
man on the job to wait until it could be ground and put 
into shape. It was only necessary for him to loosen the 
screws 7, Fig. 1, to remove the dull ones and insert sharp 
ones in their places, without disturbing the set-up of the 
machine or die. 

The construction of this die is clearly shown in Fig. 
1. At A is the main body, which should be made of ma- 
At B is 


hinery steel or a material equally as strong. 
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the body ring, which is a light driving fit over the 
body A and is held onto the body by the screw L. 
Two pins £, Fig. 1, which are a driving fit in the body 
A and a sliding fit in the turret head, act as a key to 
keep the die head rigid and also to prevent unnecessary 
strain on the shank F, 

The hardened tool-steel sizing plug J is made of the 
same size as the piece to be threaded. The sizing plug 
pin D is made so that when screwed into and tightened 
against the body A by the use of a spanner wrench at 
G the sizing plug J will be free to revolve without any 
end play. 

The high-speed steel chasers C are held in place by the 
setscrew 7. At K is a hardened screw to keep the 
sizing plug from revolving when inserting the chasers 
and also to prevent it from revolving when the die is in 
use, 

To set the chasers for varying lengths of thread, loosen 
the setscrews J and insert the spanner wrench in the 
sizing plug J at //. As this plug is threaded for the 
lead and pitch of the thread to be cut, it will be readily 
seen that, when turned to the right or left, it will length- 
en or shorten the distance from the end of the chaser and 
the head. As the chasers become dull, they are ground 
off on the face M. This can be done until they are so 


short that they are held with only a single screw J. If, 
as sv often happens, one or two threads break off 
6$ Outside Diam 
5 ; "Inside Dian 






Die Bod 


FIG. 2. DETAILS OF ADJUSTABLE THREADING DIE 


from one chaser, it is not necessary to condemn the 
complete set. Grinding off the broken end and resetting 
the cutting edge in line with the rest are sufficient. If 
a hard spot is struck in the work or if for any other 
reason one or more chasers become too short to be firmly 
held in place, any one of the steel chasers can be in- 
serted in its place after grinding the lead to correspond 
with the balance. 

The details shown in Fig. 2 are for a 4-in. 10-pitch die 
head. The construction can be carried out on 
larger or smaller die heads. 


same 
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ear Cutter 


ol the cutting edge being in the sam plane, approximat 








SY NOPSIS—Details of a machine in = which 
double-helical gears are produced by a shaping 


at right angles to the cutter axis 


For the produ tion of double hel cal gears two ol thes 


Process, The teeth are generated by cutters of cutters are necessary, one working from the right-har 


the pinion type. The machine described is the e other from the left-hand side of the blank. Fach cut 


first of ats type and for renetition work is calcu 





ter reciprocates over half the face of the blank. and th 
lated lo be an extreme ly rapid produce Ve work alte rate ly * that is. w hile one is OF the cutt 
stroke the other is on the return stroke. The burn 
The Power Plant Co., Ltd., West Drayton, Middlesex, metal left by one is removed by the other. the resulta 
Kngland, which has for long specialized on the produc - tooth ele clean cut with a sharp at sat rapex, mmnel 


tion of machine-cut double-helical gvears, has recently and outer. 
undertaken the manufacture of a new machine for this \ special 


machine has been built to grind cutters o 
purpose, designed by W. k. Sykes. It produces double aAnY desired pressure angle o1 spiral at rle. but this 














FIG. 1. SYKES DOUBLE-HELICAL GEAR CUTTER 


helical gears by a shaping process. In the past the firm not et on the market ‘he machine built will) tak 

has cut these gears by the hobbing and end milling blanks up to 27-in. diametet ) 12-in. face width. lt 
processes, was in fact designed for wheels not exceeding 15m. dian 

In the new Svkes machine the teeth are generated by ter by 4 diametral pitch. the dividine wheel being 20 

. cutters of the pinion type. The tooth curves are true in, in diameter. As to minimum diameter, this depends 
involutes without compromise, the cutters being in the on the size of the cutter: with a 5-in. cutter the smallest 


form of single-helical pinions, modified only so as to pro- diameter of blank is 1! 


duce the necessary cutting edges. These cutters are first The standard pressure angle adopted for the cutters is 
milled by a generating process, then hardened and after 20 deg., but cutters of 221%4-deg. pressure angle are also 
ward ground to correct profile also by a generating rovided, The cutter-grinding machine, however, can 
process. roduce cutters of any desired’ pressure angle. 

The cutting ends or faces of the eutter teeth are eround I) mnt and back views of thr Inachine are given in Figs 
concave, and one of the side cutting edges on each tooth is i and 2. The mechanism divides itself into two parts 
arranged to remove all the metal in the blank up to the in cutter operating and work operating. The machine is in 


ner meeting points of the teeth heing cut, the entire protile act made with two separate beds bolted together after 
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completion, and the only operating connection is the feed- 


shaft. The wheel blank is secured, as shown, on an 
irbor mounted in the hollow spindle of the headstock 
which carries the main index wheel and worm. The 


wormshaft is splined and connected through change gears 
to the feedshaft, which forms the connection to the cutter 
mechanism, 

The cutters are reciprocated across the face of the blank 
Fig. 2, the crank disks 


gearing 


by cranks, which will be seen in 


being driven through worm 
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its operation, as the change gears are in the same ratio 
as the number of teeth in the cutters and the number of 
teeth to be cut; the number of teeth in the driver equals 
the number of teeth in the cutters, and the number of 
teeth in the driven equals the number of teeth to be cut. 
In the machine described, cutters with 5-in. pitch diam- 
eter are generally used. As the spirally fluted bars have 
a lead of 74 in. and as the connecting gear wheels have 
a ratio of 2 to 1, the lead of the cutters equals 37 in. 





inclosed in a case. During 
tion the cutters 


imparted by the spirally fluted bars, 


reciproca- 
have a screw motion 
which reciprocate in the nuts formed 
The cut- 


ters therefore represent single-helical 


in the cutter index wheels. 


PimMions ol narrow face reciprocating 
in a helical wheel. In addition, the 
cutters slowly revolve in unison with 


the wheel blank, this being equivalent 
to that of a pinion. 
This the 


tooth profiles, serves as an automatic 


spur wheel and 


motion, besides generating 


feed. It consists of a simple intercon- 
nection between the cutters and the 
wheel blank and is operated by the 


ratchet feed, shown in Fig. 2, driven 
by a small crank disk on the end of 


one of the main crankshafts. A tilt- 














ing motion operated by friction rods 
lifts the cutters from the work on the 


FIG 


2. REAR VIEW OF SYKES GEAR CUTTER 























FIG. 3. THREE TYPES OF DOUBLE-HELICAL GEARS 


return stroke. This tilting motion is obtained by fresh 
adaptation of the ordinary clapper box used on shapers 
and planers. 

The housings carrying the cutter spindles are hinged, 
the axis of the trunnions being in line with the pitch line 
of the gear wheels connecting the cutter spindles and the 
spirally fluted bars; the point of intersection is at one 
end of the teeth, so that on the return stroke the teeth 

This however, has no bad 
the the 


Suitable seatings and abutments 


are in mesh at only one end. 
effect on the teeth, 
stroke is very slight. 
are provided, which insure rigidity on the cutting stroke. 
The blank the hand- 
wheel, Fig. 1, This 
can be done while the generating mechanism is in opera- 


because pressure on return 


is advanced toward the cutters by 
until the desired depth is reached. 
tion. An automatic depth-feed mechanism has been de- 
signed, but has not yet been applied. 

It will be gathered that the arrangement of the ma- 
chine is very simple. No calculations are necessary for 








FIG. 4. A 10-SPEED GEAR BOX WITH SYKES GEARS 


With cutters 5 in. in diameter the spiral angle is 23 


deg. If cutters of 6-in. diameter are used, a spiral angle 
of 27 deg. is obtained. Therefore, to alter the spiral 
angle it is only necessary to use cutters of a suitable 


diameter. Alternatively, the spiral bars can be changed, 
or otherwise the ratio of the driv ing wheels can be altered. 
It is found, however, that all ordinary requirements are 
met by choosing cutters of suitable diameter. 

The machine has up to the present cut about 2,000 gear 
and it is claimed that it cuts about twice as fast 
as the hobbing machine designed for double-helical gears. 
There is no doubt that it produces double-helical gears 
with continuous teeth very much quicker than a machine 
The cutters are ground with profiles 


W heels, 


using end mills. 
of true involute form, and some have cut as many as 50 
steel wheels without any need of resharpening. This is 
explained by the fact that the cutters, being strong, can 
be made harder than the teeth of hobs. The cutting 
times of 4-point steel and cast iron about match. 
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A 27-in. diameter cast-iron wheel, face, 4 diametral 
pitch, was cut in 72 min. The machine was making 90 
strokes a minute, and the feedshaft made one revolution 
in 12 Now 120 revolutions of the feedshaft equals 
one revolution of the blank; therefore, the blank revolved 
once in 24 min. Three cuts were taken with this wheel, 
making the total time 72 min. The times required for 
production are approximately as follows: 


3-in. 


sec. 


Gears Up to 6 Diametral Pitch and 5-In. Face 
Cutting Setting Total 
Diameter, In. Time, Min Time, Min. Time, Min. 
2% 9 5 14 
5 17% 5 22% 
10 35 5 40 
20 70 8 78 
25 85 10 95 
Gears Up to 5 Diametral Pitch and 4-In. Face 
5 23 5 28 
10 40 5 45 
20 80 8 &8 
25 100 ais 110 


The setting time of course refers to gears of same pitch, 


diameter and face, and does not allow for — of ma- 


Cl 


) ucKing 


By 
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SYNOPSIS 
ly 


Methods in successful use for raprd- 
S-in. shells for the 
These methods in- 
clude self-tightening collet chucks, self-tightening 


and securely chucking 


various machining operations, 


expanding mandrels and air-operated expanding 
mandrels. 
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chine for cutting gears that are of different diameters. 


Fig. 3 shows three different types of double-helical 
gears that have been produced on the Sykes machine. Thy 


first the 

example of staggered teeth, while the third has a narrow 

in the the teeth 

the pitch. 
Fig. 

It will be 


is the type with continuous teeth ; second is a 


groove center, being staggered -hal 


OM 


shows a 10-speed vear box with cover removed 


noticed that 


the tumbler gears are of th 
continuous-tooth type cut on the Sykes machine, whil 
one of the bac k gears is of the staggered type; the bevel 
gear at the end is cut by the end-milling process. By a 


simple modification this gear shaper can be arranged to 
cut straight-tooth gears, For repeti- 


tion work the machine should be an extremely rapid pro 


using both cutters. 


ducer. 
first of this 
wees type and has been thoroughly tested. 


The double-helical machine described is the 


S-= —_ Shihells 


Haicut* 


for this work. The principal difficulty with the ordinary 
jaw chuck is that it has no “follow Consequently, 
if the work slips th least bit in the jaws, it wears and 


up.” 


loosens the jaws slightly and foes on slipping hore and 
more. Finally, it becomes necessary to stop and tighten 
the chuck. The next time the operator tightens the 
chuck very hard. The result is that there are some new 






































chuck wrenches to make and jaws and screws or scrolls 
The methods of chucking described below have been to be replaced. 
developed in a plant making the British 8-in. howitzer In presenting a chucking device so that it can b 
shell. There is a large amount of stock to remove from successfully copied in another shop it is essential to give 
_— ~ kiaxs TAL ’ 
>. Spiral # ir 90° or 33 Dian “9 UAbo +) 
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| | ( FIG.2 SELF-TIGHTENING MANDREL 
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F1G.1 DOUBLE-EXPANDING MANDREL 


FIGS. 1 AND 2 


the forgings, and the feeds are heavy, so that it was 
essential to have the shells held very securely. An 
extensive experience in making smaller sizes of shells 


had shown that the ordinary jaw chuck was not suitable 


*Chief engineer, C 
brooke, Quebec 


anadian Ingersoll-Rand Co., Ltd., Sher- 


TWO FORMS OF 


SHELL MANDRELS 


The 


be shown by sectional drawings 


two items of information: general idea, which can 


; and the proportions on 


which the successful holding of the work depends—that 
is to say. the size of air cylinders, angles of jaws, pitch 
of threads, ete. Such details are usually lacking, and I 


take this opportunity to mention this omission, 
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In Fig. 1 is shown a double expanding mandrel 
operated by air. It is used to hold the shells for the 
lirst operations—cutting off the open end and drilling 
snd facing the nose end. This mandrel centers as well 
as holds the shell, so that the nose is drilled central with 


the inside of the forging. It will be noticed that the 
iylinder, acting through a tube, pushes out the jaws 


nearest the headstock, while the piston, pulling on the 


NO78 STEEL (Harden & Grind, 
CARBON STEEL ra . ind) 
(Harden & Grind) <. 9" A 
cy 










Cut 
KE in 







Formed Cutter 
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in diameter as it 
then cast iron is 


should be; and if it is made as large 
ought to be for stiffness and weight, 
plenty good enough. 

In Fig. 2 is shown a self-tightening mandrel used for 
rough-turning shells. The cam surfaces were laid out 
to a spiral of 3 in. in 90 deg., or about 9 deg., and 
then an are was found that fitted this spiral very closely. 
Details of this mandrel are shown in Fig. 3, while Fig. 

shows the concave cutter. This mandrel holds abso- 
lutely, and I believe the pitch of the spiral could be 
made greater if desired. The greater the pitch of the 
spiral the greater the range of expansion and the easier 
it is to loosen the work. 

In Fig. 5 is shown another style of self-tightening 
mandrel used on the finish-turning lathes. These were 
purchased machines, and to put on a_ self-tightening 
mandrel like Fig. 2 would give too much overhang. This 





aa har 
per Inch 






MANDREL 


SELF-TIGHTENING 


FIG. 5. 





























+ 8.020" Grind in Place- - >| ext . mandrel, with the proportions shown, grips very tight. 
STEEL CASTING (Harden & Grind Bore) STEEL WIRE It is loosened by turning the rod that passes through 
Jaw Sleeve FIG3 Spring the lathe spindle. It was difficult to loosen this with a 
IGS. 2 AND 4. DETAILS OF SELF-TIGHTENING MANDREL /0ng wrench, but we afterward put on a momentum 
AND CONCAVE CUTTER wheel, as shown, and have had no further trouble. | 
piston rod, expands the jaws farthest aia y ‘ 
from the headstock. The jaws have Z X- Taper % per Inch _¢ 
teeth cut in them running lengthwise of . WN M YA q 
the shell, as shown in the cross-section r } To 108 Air Wy c , 
view. A taper of 5 in. per in. (prac- Cylinder .. ZZZ Cidata> 


tically 1 in 10) is used for the jaws, and 
they are operated by an 8-in. air cylin- 





_ a 





TT PPP 








der. A taper of jg in. per in. was tried 
first on these jaws, “sb it was so slight 
that the jaws stuck on the expanders 
when releasing. They released with a 


bang that loosened the whole mandrel aoa 








in the headstock. Nothing less than xl \ Fae B 
1 in 10 should be used, and it might (nen 
be better to use a taper of 1 in 8 

and enlarge the air cylinder a little. 

A word of explanation in reference 

to the headstock itself may not be 

out of place. It will be observed that 

the spindle is of cast iron, with the 

main gear cast integral. This, we 

have found, makes a very satisfactory 
construction for a lathe spindle. I be- 


lieve that the of high-carbon FIGS. 6 
steel for lathe spindles is a fundamental 

A lathe is not an automobile, 
strength combined with lightness, but on the 
it requires weight combined with stiffness, both of which 
ire needed to absorb shocks and vibrations. The ordinary 


only about half the diameter that it 


use 


requiring 
contrary 


defect in design. 


Is 


lathe spindle 


AND 7 
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FIG.7 SELF-TIGHTENING CHUCK 
AND SELF-TIGHTENING 


EXPANDING MANDREL CHUCK 
think it would be better, however, in making up a chuck 
of this stvle to use about a two-pitch or even a one-pitch 
thread in place of the four-pitch thread. 

In Fig. 6 is shown still another style of expanding 
holding the shell when cutting the waved 


mandrel for 
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ribs for the copper bands. With either Fig. 2 or Fig. 5 
self-tightening mandrels, the very self-tightening feature 
implies that the work may turn slightly under the pres- 
sure of the cut and thus tighten up; but if the work 
turned slightly when cutting the waved ribs, it would 
throw them out of register and cut them entirely off. 
For this reason the single expanding mandrel operated 
by air is better for this work. An 8-in. cylinder was 
found too small to hold the work securely, but a 1014-in. 
air cylinder gives satisfactory results. 

In Fig. 7 is illustrated the self-tightening chuck for 
holding the shells for all operations on the inside and 
on the base. The shell is shown in position in the head- 
stock of the thread miller, but it is held in the same 
way for boring, reaming, counterboring and facing the 
base after the base plug is screwed in. In Fig. 8 are 
shown the details of the collet ring. It will be noticed 
that the ring is cut in six pieces, which are held apart 
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FIGS. 8 TO 10. SELF-TIGHTENING CHUCK AND DETAILS 


by small spiral springs. The ring has a keyway that 
engages a key in the nut of the chuck, and this makes it 
self-tightening. The chuck is tightened or loosened by 
a momentum wheel that revolves loosely on the chuck 
nut and has two pawls that engage in notches in the 
chuck nut. By backing the wheel up and then bringing 
it forward with a bang, it strikes a blow the nut 
that tightens or loosens it very effectively. 

In reference to the headstock, a point that requires 
explanation is the feed for the thread milling. This 
machine is a double-spindle thread miller, one spindle 
carrying standard milling cutters for truing up the 
counterbore and cutting the clearance at the end of the 
thread, the other spindle carrying a thread-milling hob. 
The spindle extension is threaded the same pitch as the 
thread to be cut and is always in engagement witli its 
nut. The nut also carries an arm with two pawls. When 
one of these pawls is engaged, the nut revolves with its 
When the other 
pawl is engaged, the nut is prevented from revolving: 
the screw then feeds through the the thread 
can be cut. Before the spindle has been fed far enough 
to come to the end of its travel and break anything, it 
strikes a bell that calls the operator’s attention. 

In Fig. 9 is illustrated a self-tightening chuck similar 
in principle to the one in Fig. 7, but designed for hold- 
Details of the chuck ring are shown 
The teeth of this ring are cut the other 


on 


screw and the counterbore can be milled. 


nut, and 


ing the base plug. 


in Fig. 10. 
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way, as the pressure of the cut has a tendency to pull 
the work out of the chuck. 
In Fig. 11 is shown a simple cone chuck or cup centet 


for driving the shell when turning the copper band. This 
is not altogether satisfactory for two reasons: It takes 
a little time to enter the driving pin in the hole in 


the adapter; as band turning is a comparatively short 


operation, this makes a proportionately large waste of 


Stee! Casting 


| ef Sof 
Ke 








FIGI2 DRAW-IN COLLET CHUCK 


FIG.1!| CONE CHUCK 


FIGS. 11 AND 12. TWO FORMS OF CHUCK 


time. The other difficulty is that the shell is centered 


by the rounded corner: if this corner is not turned con 


centric with the body, the band will not be turned 


concentric with the body. An air-operated collet chuck, 
Fig. 12. is being made up to take the place of this cone 


chuck. On account of the space taken up by the block 


that holds the band-turning tools, the collet chuck could 
not be made any larger in diameter than the cone chuck, 
and this fact accounts for the rather close design of the 
collet chuck. This design has not yet been tried, but 
all the others are in successful use. 

Visiting--A Visitor’s View 


By W. 
In a busy world each man cannot investigate everything 
If he tried to, he would 
This leads to stvles 


OSBORNE 


with which he comes in contact. 
not have time for anything else. 
and it is only 


in thought, as well as in practice- 


when something gives us a jar that we stop and, if not 


Ves, 


in too big a hurry, do a little analyzing. 

I got a little jar lately. It this: Finding it 
necessary to be in a large manufacturing city in the 
Middle West for some length of time on business not in 
any way connected with the buying of equipment ot 


Wis 


supplies, but having a bit of spare time now and then, I 
thought that, as I had opportunity, I would visit some 
of the manufacturing plants that were somewhat in my 
That the foundries and the 
machine shops. 

Everybody knows that the sty/e at present in such busi 
ness is “Visitors Welcome.” 


own line. would take in 


For a time things progressed 


smoothly enough. Then came the jar that has set me 
thinking. 
To save time, which in my case was available in 


limited quantities at intervals only, I got a letter from a 
friend to a manager of a plant that I wished to visit. 
This plant was a foundry and was not at all likely to 
be getting any business, at least directly, from our part 
of the country, which is several hundred miles away. 
THE ME 
The city is a large one, and the plant is in tli 
suburbs. If there is a sign on the outside of the build 
ings or in the office that gives the name of the compan) 


EXPERIENCE THaTtT Set THINKING 
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or tells the nature of its business, I did not see it. The 
space to which a caller is limited is small, but gives a 
view of the office and of another office across the room. 

After looking me over carefully, a man opened a window 
and asked me the nature of my business. I asked if the 
manager was in. Being informed that he was, I told this 
man that I had a letter to the manager, which would 
explain what I wanted. At the same time I produced 
the letter. He did not take the letter, but walked across 
the room and came back and asked me to be seated, saying 
that the manager was busy at that moment, but would 
see me soon. This manager was sitting in his office in 
plain view, smoking a large pipe and talking to someone 
and facing toward me. While IT was there, several men 
passed in and out to him; and he came out twice and 
walked leisurely around near his office door, still smoking. 
I sat on that bench for an hour, and from all appear- 
ances might have been allowed to sit there another hour; 
hut my time was running out, so I informed the man 
at the window that evidently people who called except 
hy special invitation were intruders and that I would 
not trespass any further. I came away. 

[ could not think that there was anything personal 
in my treatment. I was a stranger. I had my Sunday 
clothes on. I acted courteously to the man at the window, 
and he acted courteously to me. Evidently, here was a 
system that I was not in line with and a place that 
did not desire to encourage callers. 


Has Suop Visttina A REASONABLE FOUNDATION ? 


That was the jar. I have thought the matter over 
and have wondered if our ideas on visitors and visiting 
have been following the style and have not been founded 
on a reasonable foundation. 

A machine shop and a foundry being part of the corn- 
sheller business, I am interested in them. Each one has 
some individuality of its own. By visiting, I may see 
the difference in practice and hear the difference in theory 
on which they are run and so improve my own practice. 
Incidentally I may meet some men in the same business 
whom it is a pleasure to know. I may be able to see 
in operation systems or methods or machinery or devices 
that have been written about. Seeing them, I am able 
to judge whether or not they would fit in my place along 
with my present practice; or if not, how much change 
would be necessary to make them fit. I may be better 
able to judge whether my own practice is above or below 
the average. There are numbers of other good reasons 
why I should like to visit other shops. 

You will please observe that all these reasons show 
that in some way I might be benefited by my visiting. 
As an admission fee is not charged to visitors, the places 
visited should have some way of getting a return. If 
I, being owner, superintendent, foreman or machinist of 
a corn-sheller works, should go to a machine-tool builder 
and ask to see his shops, I can see why he should be 
willing to spend some time with me. It is advertising 
expense. Even if I am a farmer or someone else not at 
all directly interested in the use of his machinery, it is 
still a good bet that, being interested enough to visit, 
I will be interested enough to talk about it and so help 
Valuable suggestions or criti- 
Present or 


his publicity campaign. 
cisms may come from some of the visitors. 
future orders may be lurking about the person of some 
of these visitors and not be revealed until after the visit. 
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There are numbers of shops that can, at a profit to 
themselves, encourage visitors. Has it been the views 
of such shops that have set the style of thinking, as a 
general proposition, that visitors should be welcomed ? 
Why should the foundry referred to allow me to visit 
it? What benefit could its owners reasonably expect to 
receive that would pay them for the cost of my visit? 

I do not know that the efficiency engineers have as yet 
isolated, tabulated and laid out curves showing the cost 
of visitors in any plant under their charge; but that 
there is a cost, there can be no doubt. I cannot think 
of anything to set off against the cost to that foundry. 
Even if its work should come to me, it has lost its 
identity before I get it. As yet the machine-tool builder 
does not state that his machines are better because made 
in a certain foundry. Two lathes received from him at 
the same time may have been made in different foundries, 
for all I know. The foundry I tried to visit cannot sell 
castings as castings in my part of the country. Freight 
rates prevent it. If on going to such a place I should 
he confronted with a sign something like this, “Visitors 
not received except by special arrangements made _ be- 
forehand through the office,’ I could see a good reason 
for it from their standpoint. 

In engineering we have made progress to the point 
of doing things for good engineering reasons more than 
for mechanical style. Why should we not do the same 
thing in such matters as these—not try to do it by in- 
direction? If we believe that visitors are unprofitable, 
let it be so known. It will not leave as bad a taste as 
it does to make it so tedious that attempted visitors are 
discouraged and give up the attempt. I would sav that 
[ am not alone in my opinions on this subject. 

Visirors, Ir ALLOWED, SHOULD RECEIVE ATTENTION 

There is one other point. If visitors are allowed, they 
should receive attention enough to make it a visit. Many 
men of some mechanical importance—but without orders 
in their pockets at the time—have been walked through 
plants in charge of a guide who was mechanically 
entirely ignorant of the plant and its work. His only 
qualification was that he was possessed of a pair of good 
legs and a bored look. Such treatment seems a trifle 
like a very strong hint not to intrude again. 

If we are to have a change of style in such matters, 
somebody must start the ball. My idea is that visitors 
have no right to expect a welcome from any plant unless, 
from some angle, that visitor has a chance of being 
profitable to the visited. My claim is that visitors gen- 
erally do not look at it that way, nor do the visited. 

& 


Overtime Fatigue 


As the result of some interesting investigations carried 
on under the direction of the Home Office, London, Eng- 
land, a report published in the form of a Home Office Blue 
Book draws the conclusion, based on a long study of 
industrial fatigue, that as a permanent factor in assisting 
output, excessively long hours absolutely defeat the end in 
view. The instance of a man working a 1614 per cent. 
shorter day and producing 5 per cent. greater output is 
given to demonstrate that overtime is a double evil, for 
not only during the hours of overtime is the worker’s 
output less than normal, but this reacting upon his general 
health has been proved to affect detrimentally also his 
daily output during normal hours. 











November 30, 1916 AMERICAN MACHINIST 945 








United States Munitions | 


The Springfield Model 1903 Service Rifle : 


SLUUUULLANAAAO THOU S000 Anes 





vauunnauvnnnntnt 
Operations on the ReceivereelV difficult machining operations which have preceded them. 
And it is a fact that while these minor operations appear 


SYNOPSIS—This is the concluding article de- in themselves to be unblmportant im the average shop they 
often the ones that are found to delay most every 





scribing the manufacturing operations on the ure 
receiver—the most complicated part of the rifle, thing else. It is a case of little difficulties becoming big 
from the standpoint of number and complexity of 


operations performed. Milling, shaving, burring 


obstacles. 
The progressive shop manager, especially in such plants 


and profiling operations are in the majority, and as are concentrating their energies on mass production 
many useful ideas regarding jigs, fixtures and of one article, has an opportunity to make extensive say 
equipment may be had by studying the devices ings in cost by eliminating the delays which necessaril) 


used at Springfield. arise with a succession of these minor operations. One of 





the most potent Ways to save money on a sequence of 
On an article which is as complicated as the Springfield such operations is to as far as possible eliminate the 

rifle receiver, speaking relatively to the number and se- —handwork. 

quence of operations, there must always be a large num- No matter how highly skilled hand labor becomes, it 

ber of minor cleaning up, burring, filing, and polishing can never approach the efficiency of a mechanical device 
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Operation 53 
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FIG. 450 

Operation 52 FIG. 453 
OPERATION 52. SHAVING SAFETY-LUG SLOT OPERATION 53. SHAVING FRONT LOCKING-LUG SLOT 
Transformation—Fig. 448. Machine Machine mads Transformation—Fig. 451 Machine Used—Machine made 
at Hill shops, Fig. 449. Number of Operators per Machine- at Hill shops Number of Operators per Machine—One 
» One. Work-Holding Devices—Held in vise jaws Tool- Work-Holding Devices—Held in vise jaws, Fig. 452. Tool- 
Holding Devices—In barrel. Cutting Tools—Radius cutters Holding Devices—Same as Fig. 371 Cutting Tools—Similar 
Cut Data—30 strokes per min.; 0.005-in. feed. Coolant—Cut- to Fig. 371 Cut Data—50 strokes per min.;: hand feed 
ting oil, %-in. stream. Average Life of Tool Between Grind- Coolant—Cutting oil, %-in. stream Average Life of Tool 
ings—150 pieces. Gages—Fig. 450; A, width; B, depth, curved Between Grindings—150 pieces Gages—Fig. 453, depth of 
to fit between plug and bridge over safety-lug slot. Produc- slot, goes between plug and wall Production—50 pieces per 

tion—50 pieces per hr. Note—Located by bottom and side hr Note—Locating points, bottom and side 


operations which are really as essential to the correct properly designed to perform the same work. This is 
finishing of the piece as are the more pretentious and almost a self-evident statement. and it is borne out bv a 


- 


*Copyright, 1916, Hill Publishing Co. multitude of cases commen to the experience of any shop 
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OPERATION 54. 


AMERICAN 


SHAVING EJECTOR SLOT 























Transformation—Fig. 454. Machine Used—Machine made Transformation—Fig. 457. Machine Used—Pratt & Whit- 
at Hill shops, same as Fig. 370 Number of Operators per ney No. profiler; machining diagram, Fig. 457-A Num- 
Machine—One. Work-Holding Devices—Held in vise jaws, ber of Operators per Machine—One. Work-Holding Devices— 
Fig. 455. Tool-Holding Devices—Same as Fig. 370. Cutting Held in stud and vise jaws, Fig. 458. Tool-Holding Devices 
Tools—Similar to Fig. 371 Cut Data—Speed, 50 strokes per Taper shank. Cutting Tools—End mill, Fig. 459. Number 
minute; 0.005-in. feed. Coolant—Cutting oil, %-in. stream. Cuts—One. Cut Data—Speed. 1,200 r.p.m.; hand feed. Coolant 
Average Life of Tool Between Grindings—120 pieces. Gages— Compound, \-in. stream. Average Life of Tool Between 
Fig. 456: A. width: B, centering with lug slot. Production—60 Grindings—350 pieces. Gages—Fig. 460, shape and distance 
pieces per hr. Note—Locating points, bottom and side; observe from front end. Production—75 pieces per hr. Note—Lo- 
that this is a hand-operated device. cating points, hole and bottom. 
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OPERATION 56. MILLING END OF TANG OPERATION 57. HAND MILLING SAFETY-LUG 

Transformation—Fig. 461. Machine Used—Pratt & Whit- Transformation—Fig. 465. Machine Used—Whitney Man- 
ney No. 2 Lincoln miller. Number of Operators per Machine ufacturing Co. No. 6 hand miller. Number of Operators per 

One. Work-Holding Devices—Work held in stud and vise Machine—One. Work-Holding Devices—Held on stud and 
jaws, Fig. 462, with locking latch over tang. Tool-Holding finger clamp, Fig. 466; work is set at proper angle for milling 
Devices—Taper shank. Cutting Tools—Form cutter, Fig. eam. Tool-Holding Devices—Taper shank. Cutting Tools 
463. Number of Cuts—One. Cut Data—Speed, 120 r.p.m.; %- End mill, Fig. 467. Number of Cuts—One. Cut Data—600 
in. feed. Coolant—Compound, \%-in. stream Average Life r.p.m.; hand feed Coolant—Cutting oil put on with brush. 
of Tool Between Grindings—1,000 pieces. Gages—Fig. 464, Average Life of Tool Between Grindings—2,000 pieces. Gages 
total length of receiver. Production—65 pieces per hr. Note Fig. 468, position of cam from front end of receiver; 
—Locating points, hole and bottom point of tang; notice that straight-edge used at front end. Production—175 pieces pei 


the receiver is held vertically during this operation. 
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man. Possibly one of the reasons for the existence of its manual execution. It may almost be said that for 


his fact is due to the slight but inevitable period of time very simple repetitive operations which do not require a 
hich must elapse between the conception of an idea and high degree of intelligence, that the presence of intelli- 
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FIG480 OPERATION 69 
OPERATION 7F 
OPERATION 58. HAND MILLING EXTRACTOR CAM Grindings—2,000 pieces. Gages—Fig. 480, contour and dist- 
Transformation—Fig. 469 Machine Used—Standard No. ance of lug from front end. Production—50 pieces per hr 
1% hand milling machine. Number of Operators per Ma- Note—-Locating points, hole and _ sides. 


chine—One. Work-Holding Devices—Held in rotating fixture, OPERATION 69. PROFILING FRONT END OF RECOIL LUG 
Fig. 470. Tool-Holding Devices—Taper shank Cutting Tools Transformation—Fig. 481. Machine Used—Pratt & Whit- 


End mill, Fig. 471. Number of Cuts—One, Cut Data—Speed, ney No. 2 profiler; machining diagram, Fig. 482. Number of 
800 r.p.m.; hand feed. Coolant—Cutting oil, jy-in. stream Operators per Machine—One. Work-Holding Devices—Held 
Average Life of Tool Between Grindings—4,000 pieces. Gages on stud and vise jaws, Fig $83. Tool-Holding Devices 

Fig. 472, radius of recess behind cam and distance of cam Taper shank. Cutting Tools—End mill, Fig. 484. Number of 
from front of receiver; edge A shows through cutoff opening GCyts—Two. Cut Data—1,200 r.p.m.; hand feed. Coolant— 
when distance is correct. Production—175 pieces per hr. Compound, two %-in. streams. Average Life of Tool Be- 
Note—Locating points are hole and bottom tween Grindings—400 pieces Gages—Fig. 485, form gage 

OPERATION KK. REMOVING BURRS LEFT BY that fits over lug. Production—s0 pieces per hr. Note 
OPERATIONS 48, 49 AND 56 Locating points, hole and side. 

Number of Operators—One. Description of Operation—Re- | OPERATION 60. MILLING THROUGH MAGAZINE REAR 
moving burrs thrown up by operations 48, 49 and 56 Appa- END (BREAKING THROUGH) 
ratus and Equipment Used—File and reamer. Production— Transformation—Fig. 486. Machine Used—Pratt & Whit- 
o0 pieces per hr. ney No. 2 Lincoln miller. Number of Machines per Operator 

OPERATION 59. SHAVING SEAR-NOSE SLOT —Two. Work-Holding Devices—Held on stud and vise jaws, 

Transformation Fig. 473. Machine Used—Bement Miles Fig. 487, on a rising and falling fixture to sink cutter into 
‘), slotting machine. Number of Operators per Machine— Work, Tool-Holding Devices—Cutter arbor, Fig. 488. | Cut- 
One ww ork-Holding Devices—Held on a stud in vise jaws, ting Tools—Side-milling cutter, Fig. 489. Number of Cuts 
ig 74 Tool-Holding Devices—Cutter screwed to holder, One. Cut Data—Speed, 130 r.p.m > Je ~ inl. feed. Coolant—C om- 
hf et to Fig. 369. Cutting Tools—Slotting cutter, Fig. 475. pound, | 4-in. stream. Average Life of Tool Between Grind- 
‘ut Data—60 strokes per minute; hand feed. Coolant—Cut- ings—2,000 pieces. Gages—Fig. 490; A, width; B, location 
‘ing oil put on with brush. Average Life of Tool Between from sides. Production—210 pieces per hr. Note—Locating 
Girindings—300 pieces. Gages—Fig. 476: A, size of slot; B, points, hole and sides. 
position from front end of receiver. Production—75 pieces OPERATION 61 MILLING THROUGH MAGAZ NE 


per hi Note—Locating points, hole and bottom. 


*RONT END 
OPERATION 71. MILLING Pac gp END OF MAGAZINE TO ty . an 


aaatanian ‘ 2A » sanes aae Transformation—Fig. 491 Machine Used—Garvin No. 2 

LENGTH AND REAR OF RECOIL LUG Lincoln miller. Number of Machines per Operator—Two. 
Transformation—Fig = Machine Used—Pratt & Whit- Work-Holding Devices—Same as Fig. 487. Tool- Holding De- 
ney No. 2 Lincoln miller. Number of Machines per Operator vices—Same as Fig. 488, except to fit Garvin miller. Cutting 
Two. Work-Holding Devices—Held on mandrel and vise jaws, Tools—Form cutters, Fig. 492. Number of Cuts—One. Cut 
Fig. 478. Tool-Holding Devices—Cutter arbor. Cutting Tools Data—Speed, 120 r.p.m.; %-in. feed. Coolant—Compound, \4- 
—Facing mill and form cutter, Fig. 479 Number of Cuts— in. stream. Average Life of Tool Between Grindings—2,000 
ne. Cut Data—Speed, 80 r.p.m.; %-in. feed Coolant—Com- pieces. Gages—See Fig. 490. Production—40 pieces per 


pound, two %-in. streams. Average Life of Tool Between hr. 
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Vee, OPERATION 62. MILLING THROUGH MAGAZINE FROM 
REAR TO FRONT 
Transformation Fig 493 Machine Used Garvin miller 
Lincoln type. Number of Machines per Operator Two. Wor 
Holding Devices—Same as Fig. 45% Tool-Holding Devices 
Same as Fig. 488, except fitted to n ichine. Cutting Tools 
Milling cutter, Fig. 494. Number of Cuts—One Cut Data 
Speed, 120 r.p.m.; %-In. fee 1 Coolant—Compound, \% -il 
stream Average Life of Tool Between Grindings—2,000 
FIG.496 . 
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Bg | OPERATION 63 


sree. (Harden, except Handle) 

















—— a, 
oe: i pieces Gages—Fig. 495, length of slot from front end: the 
FIG.493 portion A gages width of slot and centers it with slide 
” ' Production 40 pieces per hi 
>~J35~« xt £ ~ 
—_—__—___—— —- . i OPERATION LL. REMOVING BURRS LEFT BY 
OPERATION 71 

Number of Operators—Une Description of Operation 

Filing burrs left by operation 71 Apparatus and Equipment 
Used—File and scrape! Production—250 pieces per hi 
OPERATION 63. PROFILING MOUTH OF MAGAZINE, 
ROUGH 

Transformation—Fig. 496 Machine Used Pratt & Whit 
ney No. 2 profiler; machining diagran Fig 497 Number of 
- Operators per! Machine One Work-Holding Devices ela 
: | by studs in front end and by _ vise Jaws at sides, Fig. 498 
Tool-Holding Devices—Taper shank Cutting Tools—Milline 
f cutter, Fig 199 Number of Cut Two Cut Data 1,200 
STEEL (Haraen) rp.m hand feed Coolant Compound two \4-In streams 

FIG495 Average Life of Tool Between (jrindings—150 pieces Gag 

‘ig. 500, width of magazine opening Production 20 pices 


OPERATION 62 per hr 
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Circumference, Cut 7 Flute 206: 5 Diam Half Round: 
Le# -hand Spiral, | Turn in 66 
F1IG.505 
OPERATION 64 
OPERATION 64. PROFILING MAGAZINE TU FINISH 
Transformation—Fig. 501 Machine Used—Pratt & Whit- 
ney No. 2 profiler; machining diagram, Fig. 502. Number of 
Operators per Machine—One. Work-Holding Devices—Same 
as Fig. 498. Tool-Holding Devices—Taper shank. Cutting 
Tools—Milling cutters, Fig. 503. Number of Cuts—Two. Cut 
Data—1,200 r.p.m.; hand feed. Coolant—Compound, two \%-in. 


streams. Average Life of Tool Between Grindings—150 pieces. 


Gages—Fig. 504, size, position and shape Production—20 
pieces per hi 
OPERATION MM. REMOVING BURRS LEFT BY 
OPERATION 63 (REAMER) 


Description of Operation 
operation 64. Apparatus and 
Fig. 505. Gages—None. 


Number of Operators—One 
Removing burrs thrown up by 
Equipment Used—File and reamer, 
Production—250 pieces per hr. 


OPERATIONS 64% AND 65. PROFILING BEVEL FRONT-END 


WALL OF MAGAZINE; PROFILING REAR CORNERS 


OF MAGAZINE 

Transformation—Fig. 506. Machine Used—Pratt & Whit- 
ney No. 2 profiler; machining diagram, Fig. 507. Number of 
Operators per Machine—One Work-Holding Devices—Held 
by front-end stud and vise jaws, Fig. 508. Tool-Holding De- 
vices—Taper shank. Cutting Tools—Bevel cutter and end 
mill, Fig. 509; A, bevel for front walls; B, for round corn- 
ers in rear Number of Cuts—Two. Cut Data—1,200 r.p.m 





hand feed. Coolant—Compound, two \-in. streams. Average 


Life of Tool Between Grindings—200 pieces Gages—Fieg. 
510; A, angle of front end; B, shape of rear; C, rear corners. 
Production—45 pieces per hr 
OPERATION 66. PROFILING LOWER RAMP 
Transformation—Fig. 511. Machine Used—Pratt & Whitney 


No. 2 profiler. Number of Operators per Machine—One. Work- 
Holding Devices—Held on stud and finger clamp, Fig. 512, 
operated by lever; tang is supported by clamp and thumb- 
screw. Tool-Holding Devices—Taper shank. Cutting Tools 
—End mill, Fig. 513. Number of Cuts—Two. Cut Data- 
Speed, 1,200 r.p.m.; hand feed. Coolant—Compound, two \- 


gence in the operator is a handicap. A machine does not 
think, neither does it lose time by stopping to think. 
Advantage has been taken of these simple but im- 


portant facts in the arrangement of minor operations at 
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in. streams. Average Life of Tool Between Grindings—200 
pieces. Gages—Fig. 514, rests on bottom with tongue through 


front end; locates position of slot by straight-edge across 
front end. Production—45 pieces per hr. 
OPERATION NN. REMOVING BURRS LEFT BY 
OPERATIONS 64% AND 65 


Operators—One. Description of Operation-— 
temoving burrs thrown up by operations 64% and 65. Ap- 
paratus and Equipment Used—File and reamer, same as Fiz 
505. Gages—None. Production—250 pieces per hr. 
OPERATION 68. COUNTERBORING FOR EJECTOR PIN ANI) 

REAR GUARD SCREW AND MILLING FOR FRONT 
END OF GUARD 


Number of 


Transformation—Fig. 515. Machine Used—Pratt & Whit- 
ney 14-in. vertical four-spindle drilling machine. Numbe: 


of Operators per Machine—One. Work-Holding Devices—Drill 
jig, Fig. 516: held on mandrel and clamped down by finge: 
clamp; located by hole and right side. Tool-Holding De- 
vices—Drill chucks. Cutting Tools—Reamer a, two counter- 
bores b and c and one hollow mill d with pilot, Fig. 517; a. 
reamer for ejector pin; b, counterbore for pin; c, counterbore 


for rear guard screw: ad, hollow mill with pilot for front 
guard screw on recoil lug. Number of Cuts—One each. Cut 
Data—600 r.p.m.; hand _ feed. Coolant—Cutting oil, %-in 


stream. Average Life of Tool Between Grindings—200 pieces 
Gages—Fig. )18; a, depth of ejector-pin counterbore; b, diam- 
eter of both ejector-pin holes; c, height of recoil lug from 
bottom of receiver; d (back end of same gage), diameter of 
boss; e, gages height of counterbore in tang with bottom of 
receiver. Production—40 pieces per hr. 
OPERATION 67. PROFILING UPPER RAMP 

Transformation—Fig. 519. Machine Used—Ames Manufac- 
turing Co. single-spindle profiler. Number of Operators per 
Machine—One. Work-Holding Devices—Held against bottom 
by finger clamp, Fig. 520, operated by cam A; located by uppe: 
stop B; supported by a screw. Tool-Holding Devices—Taper 
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the Springfield armory. It is evidenced for instance in 


this article in the large number of shaving operations for 


which special machinery has been designed. As a rule an 


operation of this kind replaces what would ordinarily be 
handwork and does it efficiently as to cost. 


SHAVING REAR END OF MAGAZINE 

Transformation—Fig. 523. Machine Used—Bement Miles 
slotting machine, 28-in. table. Number of Operators per 
Machine—One. Work-Holding Devices—Held on studs at each 
end and by cam-operated vise jaws, Fig. 524; forced against 
fixed stud A by thumb-screw B; clamped by cam C._ Tool- 
Holding Devices—-Cutter screwed to holder, same as operation 
38. Cutting Tools—Slotting cutter, Fig. 525. Cut Data— 


OPERATION 70. 


Speed, 60 strokes; hand feed Coolant—Cutting oil put on 
with brush. Average Life of Tool Between Grindings— 
250 pieces. Gages—Fig. 526; goes on bottom and is meas- 
ured from front end by straight-edge. Production—S80 pieces 
per hr 


REMOVING BURRS LEFT BY OPERATION 
70 (REAMER) 

Number of Operators—One Description of Operation—Re- 
moving burrs thrown up by operation 70. Apparatus and 
Equipment Used—Reamer, same as Fig. 505. Production- 
250 pieces per hr 
OPERATION 73. MILLING RIGHT SIDE OF REAR LOCKING- 
LUG SEAT TO FINISH 


Fig. 527 Machine Used 


OPERATION OO, 


& Whit- 
Machine 


Transformation Pratt 


ney No. 2 Lincoln miller Number of Operators per 

—One. Work-Holding Devices—Held in double vise, same as 
operation 74, Fig. 530. Tool-Holding Devices—Standard arbor. 
Cutting Tools—Forming cutters, Fig. 528. Number of Cuts- 
One. Cut Data—Speed, 60 r.p.m.; feed, % in. per min. Coolant 
—Compound, two \%-in. streams. Average Life of Tool Be- 
tween Grindings—-2,500 pieces Gages—Similar to Fig. 532 
Production—30 pieces per hr Note—Using bottom and hole 


as working points. 


OPERATION 74 FRONT 


MILLING RIGHT SIDE OF 
LOCKING LUG TO FINISH 
Transformation—Fig. 529. Machine Used—Pratt & Whit- 
ney No. 2 Lincoln miller. Number of Operators per Machine- 
i Held in double vise on man- 


One. Work-Holding Devices 

drel, Fig. 530. Tool-Holding Devices—Standard arbor. Cut- 

ting Tools—Forming cutters, Fig. 531. Number of Cuts—One. 

Cut Data—Speed, 60 r.p.m.; %-in. feed. Coolant—Compound, 

two \4-in. streams. Average Life of Tool Between Grindings— 

3,000 pieces. Gages—Fig. 532. Production—30 pieces per 

hr. Note—Locating points, bottom and hole. 

OPERATIONS 75 AND 76. PROFILING BOLT-STOP CAVITY 
(FIRST AND SECOND CUT) 


Transformation—Fig. 533. Machine Used—Pratt & Whit- 
ney No. 2 profiler; machining diagram, Fig. 534. Number of 
Operators per Machine—One. Work-Holding Devices—Held on 


Tool-Holding Devices—Taper 


stud and in vise jaws, Fig. 535 
first 


shank. Cutting Tools—Slotting cutters, Fig. 536: A, 
cut; B, second cut. Number of Cuts—Two. Cut Data— 
1,200 r.p.m.; hand feed. Coolant—Compound, \-in. stream. 


Grindings—450 pieces. Gages 
thickness of narrow 
location from 


Production- 


Between 
thickness of wide slot; B, 
bottom 
from 


Average Life of Tool 
—Fig. 537; A, 
slot; C, depth from 
bottom; E, location 
60 pieces per hr. 


front end; D, 
end and side. 


and 
front 
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OPERATION 75 & 76 


The ideal manufacturing process is one in which hand- 
work does not enter. Whether this is a possibility in as 
far as the manufacture of a certain piece is concerned, 
must be determined from the standpoint of financial de- 
sirabilitv. Owing to the flexibility of the human anatomy, 


the replacement of some simple hand operations may In- 
volve complicated and expensive mac hinges. Llowever, it 
must be said that in so far as it has been advisable to 


de so, this principle has been carried out at the Spring- 
field armory, and at a comparatively low cost. 
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OPERATIONS 77 AND 81. DRILLING AND COUNTERBORING . etiam = 
FOR BOLT-STOP PIN oo a. 
Transformation—F ig. 5358. Machine Used—Woodward & t Ps 
Rogers three-spindle vertical 14-in. drilling machine. Number oe saci inane epson aetna ot 
of Operators per Machine—One Work-Holding Devices— . . . pee - a 
Drill jig, Fig. 539. Tool-Holding Devices Drill chuck. Cut- NEE { 4 
ting Tools—Fig. 540; A, combined drill and reamer; B, count- FIG. 538 rax, 
erbore. Number of Cuts—Two, Cut Data—900 r.p.m.; hand : rs 
feed. Coolant Cutting oil, ;4-in. stream. Average Life of [o Pm | 
Tool Between Grindings—300 pieces Gages—Fig. 541; A, \ f S) : S;] 
depth; B, location and size of reamed hole Production—70 eae” ? 
pieces per hour. Note—Locating points, hole and right side I .- me . = ee 
OPERATION PP. REMOVING BURRS LEFT BY f to 4 
OPERATIONS 73, 74 AND 77 ah i 0099 > * 
, , : » . fey mes | ' 
Number of Operators—One. Description of Operation Re- Sel a ee ae a cE 
moving burrs thrown up by operations 73, 74, 77. Apparatus { \ if DD es yY ii 
and Equipment Used—File and reamer, Fig. 505. Gages } ) | Mes ee sce \ N938 Wire > © 
None Production—70 pieces per hr P— 2 tN | (— es ow lg if 
OPERATION 78. HAND MILLING CUTOFF-SPRING . —r |} | J “34 rh \d FIG. 540A 
SPINDLE NOTCH — ; ne — S ‘] + 
Transformation—Fig. 542. Machine Used—Whitney Manu- : ‘ LJ _w 2S 0s 
facturing Co. No. 6 hand. miller Number of Operators per FIG.539 rFutesS Y "ARK, 
Machine—One. Work-Holding Devices—Held by mandrel and Turn sd a - Kx 
clamp, Fig. 543. Tool-Holding Devices—Taper-shank collet RH. * 1875 068 * Bx 
Cutting Tools—Milling cutter, Fig. 544. Number of Cuts 4a" FIG. 540B gy" KS 
One. Cut Data—1,200 r.p.m., hand feed Coolant—Cutting oil ; 6 5 2665 >i ner)" 
put on with brush. Average Life of Tool Between Grindings— “ Ss t/t toy lempiate 4 — (0. 


2,000 pieces. Gages—Fig. 545. Production—175 pieces per hi 
Note—Locating points, hole and side. 

OPERATION 82. REAMING SEAR-PIN HOLi® AND SEATING 
FRONT END 

Transformation—Fig 546. Machine Used—Prentice speed 





02> 1/25" 


lathe, 12 in Number of Operators per machine—One Work 
Holding Devices—Held against stop and steadyrest on pilot — 
of reamer, Fig. 547 Tool-Holding Devices—Held by tape 





shank Cutting Tools—Fig. 549; A, facing counterbore with 
collar stop for end; B, reamer for sear-pin hole. Number of 
Cuts—One Cut Data—125 r.p.m.; hand feed by lever A, Fig. 
547 Coolant—Cutting oil. Average Life of Tool Between 
Grindings—2,000 pieces. Gages—Depth, Fig. 550 Production 

60 pieces per hr FIG. 541B 
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OPERATION 78 
OPERATION 82R. REAMING SEAR HOLE Between Grindings—200 pieces. Gages—Plain plug gage for 
diameter only. Production—Same as operation 82. 
Transformation—Fig. 546 Machine Used—Bench lathe, OPERATION 82%. DRILLING THREE HOLES FOR 
6ame as in Operation 82. Number of Operators per Machine 4 ceils dee iar means celia oe “ neat 
One. Work-Holding Devices—Held by hand on pilot of TELESCOPE-SIGHT BRACKET 
reamer, Fig 548 Tool-Holding Devices—Reamer held in Note—These holes are drilled on sharpshooters’ rifles only; 
drill chuck Cutting Tools—Reamer with pilot, Fig. 549-B the same machine and the same drill jig are used asin operation 
Number of Cuts—-One. Cut Data—Speed, $00 r.p.m.: hand feed 28; a block with three bushing holes is screwed to the side 


Coolant—Cutting oil put on with brush. Average Life of Tool of the drill jig, drilling three holes on the left side. 
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AND 95%. SHAVING FOR EXT. CAM 
-Figs. 551 and 552. Machine Used—Double- 


OPERATIONS 95 
Transformation 


ended machine made at Hill shops, Fig. 553; bar rocked by 
connecting-rod A; moved back and forth by cam cut in B, 
working on stud C. Number'‘of Operators per Machine—One. 
Work-Holding Devices—Held on stud at front and by vise. 
Tool-Holding Devices—Oscillating bar. Cutting Tools—Shav- 
ing cutter, Fig. 554; A, for extractor cam; B, for front lock- 
ing cams. Cut Data—Speed, 75 strokes per minute; feed, 


0.005 per min.; ratchet feed mechanism shown at D, Fig. 553 
Coolant—Cutting oil put on with brush Average Life of 
Tool Between Grindings—250 pieces. Gages—Fig. 555-A; plug 
gxoes in hole, arm A rests against right side and B fits against 
cam, while a straight-edge measures across front end; Figs. 


»55-B and 555-C, front-cam gages used in same way. Produc- 


tion—45 pieces per hr. Note—Locating points, hole and bot- 
tom. : 
OPERATION 95%. REMOVING BURRS 
Number of Operators—One. Description of Operation—Re- 


moving burrs thrown up by operations 95 and 95%. Apparatus 
and Equipment Used—Scraper Production—250 per hr 
OPERATION 83. POLISHING CIRCLE, FRONT END 
Number of Operators—One Description of Operation 
Polishing front end for stamping Apparatus and Equipment 
Used—Polishing jack and wheel. Production—80 pieces per hi 
OPERATION 84. REAMING AND COUNTERSINKING CUT- 
OFF SPINDLE, JOINT-PIN, EJECTOR-PIN AND GAS HOLES 
Machine Used—Prentice speed lathe, 14 in. Number of 
Operators per Machine—One Work-Holding Devices—Held 
in hands. Tool-Holding Devices—Drill chuck Cutting Tools 
Countersink and reamer, Figs. 556-A and 556-B. Number of 
Cuts—One Cut Data—Speed, 900 r.p.m.; hand feed, Coolant 
Cutting oil put on with brush Average Life of Tool Be- 
tween Grindings—2,000 pieces Gages—None. Production 
80 pieces per hr. Note—Practically a burring job. 
OPERATION 85. STAMPING 
Number of Operators—One. Description of 
Stamping “U. S. Springfield Armory, Model 1903"; work rotated 
by handle A, Fig. 557. Apparatus and Equipment Used—Roll 
stamping machine, made at Hill shop, Fig. 557; supporting 
fixtures as shown; stamping roll controlled by spring B 
against arm C. Production—120 per hr. 
OPERATION 93. TAPPING GUARD-SCREW 
Number of Operators—One. Description of 
Tapping screw holes for guard Apparatus and Equipment 
Tsed—Vise? holding fixture and hand brace; taps, Fig. 555, 
three in set. Gages—558-A. Production—40 receivers per hr 
OPERATION 86. ROTARY FILING CUTOFF-SPRING GROOVE 
Transformation—Samegeas Fig.428. Number ofeOperators 
One. Description of Operation—Filing out groove. Appa- 
ratus and Equipment Used—Prentice speed lathe, 12 in.; ro- 
tary file to round shape of groove, Fig. 559. Production—85 
per hr 


Operation— 


HOLES 
Operation— 
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ROTARY FILING UNDER SIDE OF TANG 
Number of Operators—One. Description of Operation 
Rotary filing; blending side cuts together and filing unde 
side of tane and filing groove on under side of tang. Appa- 
ratus and Equipment Used—Rotary file with taper shank; 
files are hand cut, made at Hill shops, Fig. 560; A, under side 
of tang; B, thumb cut; C, rear of front circle. Production 

20 per hi 
OPERATION 96. 
Number of Operators 

Filing and blending cuts 

paratus and Equipment Used 

in Fig. 561. Gages—Fig. 562; 

bolt with hardened lugs and 

7 per hr. 


OPERATION 88. 


OPERATION 87. 





FILING TOP OF RIGHT WALL, ETC. 
One. Description of Operation— 
together and filing corners, Ap- 
Rotary and flat files; 
this is practically a_ finished 
distance pieces. Production 


STAMPING SERIAL NUMBER 
Number of Operators—One. Description of Operation 
Stamping serial number Apparatus and Equipment Used 
Hand stamp and hammer with work-holding fixture, Fig. 563; 
receiver A is held by finger clamp B; stamp C fits in guide 
in slide D; this is moved by handle E; there is a ratchet be- 
neath slide, and there are guide lines at F. Production—120 
per hr. 
OPERATION 89. POLISHING 
Number of Operators—One. Description of Operation— 
Polishing all top surfaces that show. Apparatus and Equip- 
ment Used—Polishing jack and wheel. Production—10 pieces 
per hr 
OPERATION 90. 


ALL OUTER SURFACES 


FILING AND GENERAL CORNERING 
Number of Operators—One. Description of Operation 
General filing and cornering. Apparatus and Equipment Used 

Hand file. Production—6 pieces per hr. 
OPERATION 91. CASEHARDENING 
Description of Operation—Packed in new, 
heated to 750 deg. C. (1,382 deg. F.) and heated for 2% to 3 
hr. Apparatus and Equipment Used—Brown & Sharpe fur- 
naces for crude oil, 10 to 14 Ib. air pressure; firebox 30x48 in. 
cast-steel boxes hold 42 receivers; quenched in oil 
OPERATION 91-A. SAND BLASTING 
Only used when scale forms in 
° i Apparatus 


whole bone, 


Description of Operation 
casehardening or when work comes in for repair. 
and Equipment Used—Sand-blast house. 

OPERATION 94%. POLISHING WELL 

Description of Operation—Hold receiver in hand and 
push well over a special lap. Apparatus and Equipment Used 

Bench lathe or polishing head. Gages—Fig. 564. Produc- 
tion—S80 per hr. 

OPERATION $2. ASSEMBLING WITH BOLT STOP 

Number of Operators—One. Description of Operation—As- 
sembling bolt stop to receiver. Apparatus and Equipment 
Used—Handwork. Production—400 per hr 
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Letters from Practical Men | 








Drafting-Room Kink 


The illustration shows how a compass and T-square 
blade may be made to take the place of a beam compass. 
The compass is spread as shown. The screw heads and 





DRAFTING-ROOM KINK 


the joint clamp catch against the edges of the blade and 

are “rapped” into place. This arrangement is of advan- 

tage when a proper instrument is not at hand. 
Chicago, Ill. Joun E. Trrvs. 


“sg 


A Locating Jig 


The drawing illustrates a little device that helped me 
a great deal. The casting A had to have teeth cut on 
the front, as shown. This casting was finished on the 
front and in the hole only, and could be held only on 
the dividing head on the expansion arbor B. The diffi- 


- ait. 





¢ 
r—* 


THE LOCATING JIG 


culty in this case was that there was no way of setting 
the job so that the teeth would come out uniformly deep 
with relation to the finished front face. To assure this 
[ made up the jig shown. The clamping blocks C which 
carry the screws D are held to the main bar £ by the 


fillister head screws F. A small projection G on £ fits 


into the hole in the casting. This jig is secured to 


the casting by means of the screws D. The casting is 
put on the expansion arbor B, and the projection G acts 
as a stop against the end of the chuck. The chuck is 
now expanded, the screws D loosened and the jig taken 
off. In this manner all the castings were put on the 
chuck in the same position with relation to the finished 
face, and the teeth were then cut uniformly deep. 
Brooklyn, N. Y. Epwarp HELLER. 
R 


Crane Inspection and Operation 


Perhaps other shopmen may be interested in the accom- 
panving instructions to crane operators. These instruc 
tions cover the transmission of orders from the crane 
hitcher to the crane operator, by the use of manual 
and audible signals. It is common shop practice to 
permit the crane hitcher and the crane operator to 
formulate their own methods; or where better supervision 
of hoisting machinery is enforced, manual- and audible 
signal instructions are formulated for the employees, who, 
however, are seldom suffi iently drilled in this matter. 
The result is misinterpretation and confusion of signals, 


CRANE-INSPECTION REPORT 


Make and capacity of crane Mach. No Date 

Instructions to Inspector Any dangerous condition shall be indicated by 
underscoring the report in red, and inspector will definitely state whether he 
considers it necessary to shut down crane immediately or whether it be permitted 
to operate. He shall follow all repairs vigorously until the machine is right 


Commutator or 
Electrical Equipment: Collector Rings Air Gap Brushes Grounds 


Main hoisting motor 
Auxiliary hoisting motor 
Trolley travel motor 
Bridge travel motor 


Resistance Grids Contacts Lost Motion 


Main hoisting controller 
Auxiliary hoisting controller 
Trolley travel controller 
Bridge travel controller 


Lubrication and Mechanical Condition 


Motor bearings, Main Auxiliary Trolley Bridge 
Drum bearings, Main Auxiliary 

Gearing Hooks 

Hoisting cable or chain, Main Auxiliary 

Safety Appliances 

Automatic stop, Main Auxiliary 

Drum brake, Main Auxiliary 

Solenoid brake, Main Auxiliary 


Trolley travel brake Bridge travel brake 


Runway stops 


Suggestions 


(Signed) 

Inspector 
with consequent impairment of crane service and man) 
avoidable accidents, both of which reduce shop efficiency 
to a frequently unsuspected extent. 

A 10-min. signal drill each week will greatly improve 
the mutua! understanding of crane operators and hitchers 
and avoid much friction. The illustrated instructions 
shown have been developed to assist the cranemen to 
memorize the signals. Each crane hitcher and operator 
is provided with a copy, and additional copies are posted 
in the crane cage or cab and at appropriate places about 
the works. It will be noticed that all manual signals 
are made with the right hand, permitting full use of 
the left hand for balancing or landing the load. It will 
also be observed that the signals apply with equal facility 


«peye 
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to jib, bracket or traveling and locomotive cranes. I 


practice it is frequently possible and always desirable t 


use both manual and audible signals, as sometimes the 
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1 will help reduce accidents to men and machinery to a 
) minimum and promote more nearly continuous crane 


service. The crane inspection should be made by a com- 















































Jue 3, i916. 
INSTRUCTIONS TO CRAIB OPERATORS 
: eS “a venent of the right hani with tmmb pointing in the direction of 
2 short and 1 lame blasts of whistle. | 
} 
/ — worent of the right hari with thumb pointing In the directia of 
trave., or 
2 long and 1 short blasts of whistic. 
3 TO GLUE COLDTILVS % 2 RIG OF WO MOVES TROLLEY 70 NIGH. 
: A movenent of the 
right hand with thumb pointing in the directiam of travel, or 
1 short =nd 1 lame blast of whistle. 
4 DO SLUB LOQUMUIT V2 Ce SO Be? OF DU LVS 2HULey TC eee 
A movement of the 
richt hand with thumb poiuting in the direction of travei, or 
1 la ind 1 short blast of whistle. 
TO LOWER THE CONDTIVE OGRAXNE 
OR OWS, ods Ee SALL HOLS? y a Sa UES 
A uovanent of the 
richt hond with thumb pointin vith hand closed, or 
1 long blast 
) 2 RAIS LOAD @ s OGOMD UI VE 
OR 90 BAlsy /12Ui THs TLL HOLS? OF abl. ; 
A movement of the 
right hand with tlausb pointing uprard and with hemd closed, or 
1 short blast of whistle. 
20 LOWER BOOM vi THE LOCOLUTIVE OR WB 
A movement of the 
right hand with thwsb pointing downrard and hand open, or 
2 lom blasts of whistle. 
8 
. movermmt of the 
right hand with thas pointing upward ond hand open, oF 
2 short blasts of whistie. 
, SS ee 
Raise arn and move vertioally in a circle, or e 
1 very Jone blast of whistle. 
10 GO SIGWAL "ALL RIGHT’ 
Wege arm horizontally, or 
3 short blasts of whistle. 
5 we 
3 
ILLUSTRATED INSTRUCTIONS TO CRANE OPERATORS 


sense of sight responds more quickly than the sense of 


hearing and vice versa. 
As a further precaution stress is laid upon the proper 


inspection and maintenance of cranes and other hoisting 


machinery. 


tively few accidents due to defective equipment. However, 


the weekly crane-inspection report, page 957, has merit and 





An analysis of accidents discloses compara- 


petent maintenance man or jointly by the shop electrician 
and the master mechanic. A signed crane report brings 
a to obligation to 
exercise care and diligence to maintain the cranes in a 
safe and satisfactory condition at all times during their 


man a realization of his moral 


service. 


Holyoke, Mass. 


Ropert E. NEwcoms. 
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How Would You Produce 
This Casting? 


It seems strange that so simple a pattern as that shown 
on page 318 should puzzle a pattern maker, but the 
simple ones sometimes give us more worry in the foundry 
than would one for a four- or a six-cylinder motor. 

In using the ram-up core shown in Fig. 1 one takes 


chances of not getting the bosses right. The core would 











Fig. 1 
TWO METHODS OF MAKING THE CASTING 


also leave a fin or mark on the casting as far as the core 
strikes. 
ing, for even if the fit is almost perfect there will be 
a mark. This method does not require a highly skilled 
molder. 

The other way to make the castings is as shown in 
Fig. 2. Simply have a split pattern, ram up the drag 
half of the pattern first, then place the other half of 
the pattern on top of the one in the drag and ram the 
cope. When the ramming is done, remove the cope, in 
which half of the pattern will remain, and set it aside. 
Touch up the mold of the bottom half, then draw the 
pattern as shown, the boss forming a pivot for the pattern 


This fin would have to be ground off each cast- 


to swing on. 

After removing the half-pattern from the cope and 
drag, close up the mold, and it will be ready for pouring. 
To get a perfect casting I should prefer the method 
illustrated in Fig. 2, for it will be as clean as the mold 
and must come right if the pattern is made right and a 
skilled molder is employed. Epwarpb J. HANSEN. 

Kenosha, Wis. 


c.4 
Fatigue as an Important Cause 
of Occupational Disease 


I read with. deep interest the editorial on page 609, 
on fatigue as a cause of occupational disease. I do not 
believe that an occupation ever existed that did not en- 
tail more or less fatigue, and have studied several indi- 
vidual cases only to find it invariably comes from mo- 
notony. It is practically impossible for the manufacturer 
to make the work less monotonous, or enough so to suit 
the individual. 

Shop conditions are not exclusively to be blamed for 
fatigue among the employees. From my own experience 
I gather there is something else that plays an important 
part. 

A few years ago I had the whole corner of a shop 
to myself, with a large window that commanded a fine 
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Discussion of Previous Question 


MT 


HALEN 
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view down a river. Plenty of people passed over a bridge 
right in front of my window, and there were no rules 
against speaking to some of them occasionally, if I chose. 
‘There was a large door just behind me, and all the day- 
light Nature could furnish. What 
ployer give? I had to get out the work as the cireum 
stances demanded. But with air, light and heat of the 
best, the monotony was there; and in spite of all T could 
do I was tired out by the noon hour. 

I put my case before a physical director and was 
“put next” to the trouble. The first thing he did was 
to explain to me that there were several of my muscles 


more could the em 


action. My occupation 


Following his instructions, 


that were never brought into 
made no demand on them. 
after I got home in the evening, 


I was, I busied myself with the indian clubs and dumb 


regardless of how tired 


bells and in that way soon rebuilt the degenerated mus 
cles. The results were almost unbelievable. The practice 
of getting up in the morning, eating a light breakfast, 
grabbing a dinner pail, hustling to work, coming home 
at night, eating an evening dinner and sitting around a 
short time before retiring, repeated day in and day out, 
year in and year out, plays a most important part in 
causing fatigue. 

The only thing left to do for each individual is to 
dismiss the shop entirely from his mind as soon as he 
leaves it at night. Take up work around the house that 
will bring unused muscles into play. 
he will soon get satisfactory 

J. A. Ravewr. 


Let each one treat 
his own case as he sees fit 
results. 

Janesville, Wis, 


Adjustable Limit Gage for 
Munitions Parts 


On page 339 of the American Machinist T noticed a 


description of a so-called “bridge-gage” that brought to 





ANOTHER BRIDGE-GAGE 


mind the gage shown in the accompanying illustration, 
which might be classed as a bridge-gage. 

This gage is used for testing the straightness of small 
size twist drills. The base A is a cast-iron block with 
the top planed at a slight angle. The piece B is tool 


steel, hardened and ground. Two spacing blocks C vary 
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in thickness with the different sizes of drills to be tested. 
In use a drill is tested by rolling it down the incline. 
If within the limits of straightness, it will roll 
the bridge piece B; but if too crooked, it will not roll 
under and will stick. By pressing on the plunger D, 
the arm F swings around and pushes the crooked drill 
out from under the bridge, so the operator may straighten 
and again test it. H. M. Darina. 
Greenfield, Mass. 


™»* 


“3 


Drawbacks of a Compulsory 
Metric System 


I have read with interest the article by W. Osborne 
on page 560, but can see no vital point in what he has 
written. Why should we make the meter of such length 
that we could easily figure a more even ratio between 
an inch and a meter? 

The only way out of our chaotic English system would 
be to disregard it utterly and use the ratio between milli- 
meters and thousandths of an inch to simplify the trans- 
Suppose 
gy in. 
bear to it? How would this assist us in comparing the 
foot, the yard, the rod, the mile, ete. ? 

Why not begin now to make the change, and while 
undergoing the change use a computed table so that the 


position between metric and English standards. 
the meter were 40 in. long, what relation would 


workmen using English seales can refer to it, while those 
desiring to simplify their work could purchase metric 
devices? If all scales, micrometers, etc., sold in the past 
10 years had been metric, how many of our workmen 
today would be using the old, awkward English system ? 
Perhaps Mr. Osborne has not thought of the question in 
this light. 

The present time is the time to do things; therefore, 
why delay? H. G. FiscHer. 


Chicago, II. 


A Metric Question 


As there has been considerable discussion in the Amer- 
ican Machinist lately on the merits of the metric system, 
will one of the readers who favor the metric system please 
answer the following question. It is not a catch question, 
but one in which IT am interested. In graduating a circle 
is it divided into 360 degrees or a multiple of 100? 

We propose to make the lead screw of the lathe 6 mm. 
lead. The following are metric leads given in a well- 
known reference book: 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 
2.5. 6, Be 4, 45, 5. 65, & 6S F ve. 8. 3... 2 2a. oe 
What form of dial can be used to pick up all these leads 
without a backing belt? If they cannot all be picked 
up which leads mentioned are not used in actual prac- 
tice ? 

In dividing a crossfeed screw, into what part of a 
millimeter is it usual to divide the graduated collar? 

Galt, Canada. Ceci H. Smiru. 


. 
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A Query on Cross Knurling 


Walter Gribben on page 693 asks why, in ordinary 
cross knurling, one knurl will sometimes cut more nicks 
in the work than the other. 

In my opinion, this action is due to two causes: First, 
a difference in the pressure exerted upon the two knurls, 


under 
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and second, to the fact that the lower knurl must track 
over the work already marked by the upper one. 

Considering the knurl and the work as a pair of gears, 
the number of teeth in the former is, of course, fixed, 
while that in the latter will depend upon the distance 
between the centers of the two during the first revolu- 
tion; or, in other words, upon the pressure exerted on 
the knurl in starting. If, owing to the height at which 
the double knurling tool is set, the pressure is unequal 
upon the two knurls during the first revolution, the one 
exerting the less pressure will cut a larger number of 
nicks. 

It is a well-known fact that the diameter of a piece of 
work is increased by knurling. In starting the knurls, 
the upper one acts upon the smooth stock, while the 
stock acted upon by the lower knurl has already been 
marked by the upper one, thus increasing its diameter. 
This produces a tendency for the lower knurl to cut a 
larger number of nicks than the upper one. 

Waterbury, Conn. J. R. Putnam. 
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From a Small-Shop Notebook 


It is a cinch to improve on the other fellows’ job unless 
he has made it perfect, which he and we seldom do. So 
here goes for an improvement on the improvement shown 
on page 563. 

The head of the screw has a very poor bearing on the 
two semicircular projections from the body of the clamp. 
So we improve this bearing by putting in a little washer 
/T, as shown in the illustration. The upper part of this 
washer is flat to form a full bearing for the head J 
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DETAILS OF IMPROVED CLAMP 

of the clamping screw, and the under part is concave 
to fit the semicircular projections J from the body of 
the clamp. 

When work is held, the rear screw of the clamp is 
in compression while the front one is in tension. This 
gives us an excuse for further improvement in the clamp. 
The screws should therefore be made to withstand both 
these conditions and to have the added advantage of not 
becoming dislocated when the clamp is not in use. 

The screw A shows a design that will be satisfactory. 
The part C is threaded. The shoulder D takes the 
thrust if the screw is used (as a compression screw) at 
the back end of the clamp. The part Z passes through 
the swivel G and the washer 7. The part F is a snug 
fit for the knurled head, which seats on the shoulder K 
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next to E. The head J is pinned on after assembling, 
and the end of F may be riveted over to take the pull 
when the screw is located at the front of the clamp and 
is under tension. It would be quite possible to go on 
improving this clamp, but what is the use? No one 
would make a pair. E. A. Dixie. 
New York City. 
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The Shop Suggestion Box as a 
Psychological Problem 


Why does the alert and resourceful American mechanic 
of average intelligence, employed by manufacturing cor- 
porations, view the suggestion box or suggestion system 
with distrust, disdain or open hostility? Why is this 
attitude of suspicion or antagonism less apparent in some 
shops than in others? How can helpful codperation be 
engendered within a manufacturing organization, so that 
the accumulated knowledge and experience as well as the 
intelligence of its employees may contribute to the suc- 
cess of the company and the welfare of all who are con- 
nected with it? These and similar questions are being 
asked and discussed by many manufacturers who have 
instituted the suggestion system and have failed to realize 
the expected results.» The problem involved in this sit- 
uation is evidently psychological. 

For purposes of illustration let us suppose that a man 
is driving through a region in which he is unknown and 
is so unfortunate as to break a wheel or some other vital 
part of his vehicle. Very soon he will be surrounded by 
sympathetic strangers, each anxious to help him out of 
his difficulty, although they have no selfish interest 
in the matter and no previous knowledge of his affairs. 
Suggestions are freely offered and discussed, without any 
thought of personal reward or profit, and the best plan for 
action is determined. Then these men, at considerable 
personal inconvenience, will assist in putting into exe- 
cution the plan adopted and will be amply repaid by the 
satisfaction of seeing the stranger again started on his 
journey. Such helpful codperation arises from the al- 
most universal desire to be of service to any fellow human 
being who needs aid. 

How very different may be the attitude of these same 
intelligent and resourceful men toward the corporation 
by which they are employed. On account of their close 
association with the actual operations performed in the 
shop they naturally see opportunities for improvements 
or ways and means for overcoming known difficulties that 
may be entirely overlooked by those whose attention is 
largely occupied by matters of administration and super- 
vision. One might suppose that those who were so ready 
to help the stranger would be not only willing but anxious 
to impart useful suggestions to their employers. In this 
case their natural desire to be helpful would be augmented 
by their interest in the welfare of the corporation, the 
desire for advancement and increased wage, as well as the 
greater prosperity of the community that should always 
follow an increased earning capacity of its manufacturing 
organizations. 

The reason for this difference in attitude is not dif- 
ficult to find. The man with the broken wheel was an 
individual, and his need for help was recognized as an 
individual need. The likeness between a corporation and 


an individual usually is recognized only as an abstract 
truth of merely legal interest, if indeed it is recognized 
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at all. 
tion for which he works is a mysterious gigantic thing, 


Unfortunately, to many an employee the corpora 


without actual personality, whose interests are wholly 
antagonistic to his own. An oft-repeated and misleading 
statement is to the effect that a corporation has no soul. 
The real “soul” of a corporation is a composite to which 
all within the organization contribute a greater or less 
portion, depending on the influence they exert on its 
affairs. , 

Let us, for a moment, consider the case of the small 
shop owned and operated by one man. Here the employer 
is an individual, and his needs are recognized as the needs 
of an individual. He comes into personal touch with 
his men, each of whom feels a personal interest in the 
owner's success. If the personality of the employer is such 
as to merit the esteem of the men, they will be eager to 
give him the benefit of any knowledge they may have that 
will be to his profit. 
esteem of the employer and, under proper management, 


In so doing they will win the 


will benefit financially as the increased success of the busi 
ness enables the individual employer to meet better th 
needs of the individual employee. In such cases direct 
payment or reward for a helpful suggestion is seldom 
made or expected. The “old man” is relied upon to do 
the fair thing. 

In the case of a corporation, not recognizing the at- 
tributes of an individual in his employer, how is the 
workman to experience the same desire to help that he 
felt toward the stranger with the broken wheel or toward 
An appeal to his selfish in- 
terest by a system of fixed prizes for suggestion does not 


the individual shop owner? 


usually excite the cupidity of the average intelligent 
American workman. In an article in the American Ma- 
chinist a few months ago an instance was cited in which 
a certain suggestion, backed by the enterprise, capital, 
knowledge and facilities of a certain corporation, resulted 
in a net profit of $6,700 in a year. The company pre- 
sented the suggester with a handsome gold watch, and it 
is probable that the resulting prestige and advancement 
on account of his demonstrated ability have been of far 
greater profit to him than the mere gift of appreciation. 
It is probable that he feels much satisfaction in having 
made this suggestion to the company. However, it ap- 
pears from much published comment on this instance that 
many men believe that it would have been better if he 
had not made this suggestion and that the action of the 
company in presenting the gold watch was niggardly in 
the extreme. The writer believes that if the gift had 
come from some individual friend to whom a helpful 
suggestion had been made, it would have been consid- 
ered as an unusually appreciative and friendly action. 

Most suggestions that are of value to a manufacturer 
apply only to specific cases and are of no interest to 
others. For instance, a slight change in the spacing of 
machines or in the sequence of operations may result 
in saving a large percentage of the manufacturing cost of 
a given article, but such changes would be of no interest 
to the general public and could be of no possible value 
to the suggester unless imparted to his employer. Why, 
then, should the workman decline to make such sugges- 
tions ? 

Many workmen, apparently, are unwilling to come for- 
ward with suggestions on account of fear that they may 
“vet in wrong” with their foreman. This fear is reflected 
to some extent in the anonymous suggestion, although the 
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unsigned suggestion is usually a criticism that the author 
apparently thinks the management might resent. Occa- 
sionally, we meet a foreman who thinks he should have 
i monopoly on brain power in his department, but for- 
tunately, such cases are exceptions. The foreman by con- 
siderate treatment and friendly action can do much to 
encourage helpful suggestions from his men. 

The writer believes that, when the suggestion system 
fails, it usually shows a lack of close personal relations 
hetween employer and employee, a lack of mutual con- 
fidence between man and man, or a lack or repression of 
that most altruistic human desire to be of service to one’s 
fellowmen, whether those men are operating individually 
or are joined together for a common purpose under a cor- 
porate charter. Frep B. Corey. 
Barberton, Ohio. 
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Applying on a Printed Form 
for a Position 


In the opinion of many the letter quoted by Mr. Hola- 
day on page 604 was not answered because the first im- 
pression a reader would gather, before flinging it in the 
waste-basket, is that the dispatcher is a jack of all trades 
and master of none. 

A more observing reader also will doubt many of the 
statements, as one may expect a writer of worth-while 
articles to be able to state his thoughts properly, to use 
correct English and abstain from unnecessary repetitions. 
A letter of application should at least be polite; its state- 
ments should be definite and to the point, unmarred by 
commonplace remarks. There should be a punch to such 
a letter. 

The letter of the all-round excellent mechanic-inventor- 
author lacks every one of the essential requirements. 

Its “Mr. Manufacturer” sounds like “Say, Bill,” of 
the passing butcher boy on a bicycle, asking the road. 
The profuse use of the hateful capital “I” reminds one 
of the youth just graduated from a manual-training 
course, who through lack of worldly wisdom, thinks his 
achievements unique. Proclaiming oneself a first class 
mechanical executive is ridiculous, 

The allusion to patents should be contained in one 
short sentence, not two, and there is a doubling-up on the 
statement concerning magazine writing and minor points. 
Moreover, who contributes “labor-saving devices” to me- 
chanical magazines ? 

What surprises me most is that three, out of two hun- 
dred people addressed, answered this peculiar communica- 
tion. It gives me occasion to revise my views on 
American manufacturers; they are polite, after all. 

Brooklyn, N. Y. JAN SPAANDER. 
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Design of Crossfeed Screws 
for Lathes 


M. H. Ferguson suggests on page 646 that the threads 
on crossfeed screws for lathes be turned down to the root 
of the thread on the end next the operator for a distance 
equal to the length of the nut, in order that breakage of 
parts may not occur in case the feed is allowed to remain 
in too long, the idea being that the nut will run off the 
threaded portion of the screws before the nut jams against 
the carriage. 
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The suggestion will probably not be favored by many 
lathe builders or users, for the reason that it is bad prac- 
tice to run a nut and screw apart under load. A section 
of the thread on either nut er screw will be injured each 
time it is done, and in a short time the threads on both 
screw and nut would be ruined. 

There probably is no more need for such provision than 
there is for safeguarding against the operator neglecting 
his feeds in all other directions, any of which may result 
in injury to work or machine if thrown in and allowed 
to run to their limit of action. H. R. GriiiaM. 

Zanesville, Ohio. 

xs 


What's the Matter with Our 
Methods of Threading? 


Referring to Mr. Smart’s article on threading speeds, 
Vol. 44, page 915, allow me to point out the impractica- 
bility of his theory. I made a formula for determining 
what I thought would make an ideal threading-speed 
table, on a basis of the removal of 0.5 cu.in. of stock per 
minute. However, after calculating such examples as 
iin. X 40 U.S. and 2% in. & 4 U.S., I obtained the 
following results: 1g-in. was running at 237 ft. per min., 
and the 21%-in. at 2 ft. per min. There is not a die in 
the world that could be operated at such a speed as 7,283 
r.p.m. on \-in. diameter. On the other hand, we find 
that the larger pitches and diameters are entirely too slow. 

The consequence is that it would be necessary to make 
a change in the amount of stock removed per minute 
according to pitch and diameter, thereby making it impos- 
sible to establish any form of practical table from this 
basis. Ceci, K. Perkins. 

Beaver Falls, Penn. 


Cutting U.S.S. Threads 


One method of cutting a very good, everyday U.S.S. 
thread, which I have not as yet seen described, is as 
follows. Turn the piece to size, plus one-eighth of the 
pitch. ‘Take cut after cut until the tops of the threads 
are just sharp, like a V-thread. Then, if the thread is 
a short one and the pitch 14 in. or less, the sharp edges 
can be easily filed down to size or, better, a good thou- 
sandth under size. A long thread or one of coarser pitch 
can be more profitably turned to size. 

The advantage of cutting a thread in this way is that 
the thread itself is the depth gage, and all threads may 
be cut fairly true for root diameter. This idea is of 
more value in the jobbing than in the modern manu- 
facturing shop, where thread “mikes” are available and 
the lathe screws are equipped with the usual form of grad- 
uated dials. J. B. Murpny. 
Plainfield, N. J. 


Eo 


Questions of Lathe Design 


teplying to J. H. Davis’ query on page 692: A man 
always uses his right hand in testing work in the lathe— 
and also traverses by hand while making a test with 
calipers or gages. For these reasons the handwheel is 
placed at the left. W. R. Hamner. 
Connellsville, Penn. 
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Editorials 
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Cure for a Machine-Tool 
Building. Disease 


Amid the ups and downs of the business of building 
machine tools may be traced a condition that is not in- 
aptly described as “malnutrition.” At no time has the 
industry as a whole possessed a sufficient amount of 
capital to permit carrying it along in the best way pos- 
sible. As a business policy, every builder will agree 
upon the advisability of stocking up heavily with machine 
tools during periods of slackness in demand. But very 
few have ever followed this course. There are some 
striking exceptions, where success has clearly demon- 
strated the wisdom of building for stock. The great 
reason why it has not been done generally is a lack of 
money. 

But this condition of malnutrition due to a lack of 
capital seems about to be cured. American machine- 
tool builders have made money during the past two years. 
There is reason to believe that they will continue to do 
so for some considerable time to come. Thus, when the 
next spell of hard times spreads over this country, they 
should be in the happy condition of having available 
funds to be put into machinery for stock. The experi- 
ence of the past shows that machine tools are as stable 
in value as any of our great staples of commerce. There 
is a place for every type and grade of machine tool built, 
and the possibility of revolutionary discoveries in ma- 
chine-shop practice is exceedingly remote. Not only does 
the policy of stocking: promise rich profit returns, but 
it also has the strong advantage of holding together a 
manufacturing organization in readiness for the boom 
times that must finally follow every period of business 
depression. 

The prospects for permanent improvement in the ma- 
chine-tool building industry as regards this feature of 
capital are exceedingly bright. But there is one great 
responsibility, the conserving of the present income and 
so administering it that it will be available for use un- 
der other business conditions. Now is the time to build 
up a surplus—not to pay extraordinary dividends. 


Report of Machine-Gun Board 


Twenty-six days after the Secretary of War appointed a 
mixed board to consider the subject of the character and 
quantity of machine guns to be supplied for our military 
service the board submitted its findings to the War De- 
partment. Congratulations are in order for, diligence and 
speed. 

The recommendations are intended to guide the ex- 
penditure of about $10,000,000 appropriated by Con- 
gress for the purchase of machine guns (or machine rifles) 
during the present fiscal year. The board also recom- 
mends that it be continued so that it can conduct further 
tests. These are scheduled to begin on May 1, 1917, at 
the arsenal, Springfield, Mass. The investigation will 
include ballistic, endurance and airplane tests. All in- 
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ventors and manufacturers of automatic machine rifles 
are to be invited to enter their guns in competition. 

With respect to the needs of the army, the board re 
ported as follows: “That a total of 8,015 heavy-type and 
9,268 light-type machine rifles will be required for the 
army and National Guard, authorized under the National 
Defense Act approved June 3, 1916, and recommends 
that the appropriation for the required supply of ma 
chine rifles be obtained in four years, in order that the 
rifles be available when the yearly increments are raised.” 
Immediate needs are to be met by the procurement of 
1,600 Vickers machine rifles. 

General interest in these important findings is over 
shadowed by curiosity as to which type of gun has been 
approved. On this point the board makes a_ specific 
recommendation based upon a careful study of tests made 
by army officers. At the outset, machine guns (or ma 
chine rifles) are classified into two types: Light type 
comparatively light weight, highly portable, without tri 
pod mount, air cooled, fed from a magazine ; heavy type 
relatively heavy, with substantial tripod mount, suffi- 
ciently cooled for continuous fire, fed from a belt. 

The report enumerates the special advantages and pecu 
liar functions of each type of rifle and then briefly defines 
the respective spheres of usefulness as: 

“There is known to the board at the present time no 
rifle, other than that cooled by water, which answers the 
requirements of the heavy type. The greater weight and 
strength and the reduction of heat with water give to the 
heavy type of machine rifles a reliability of functions and 
endurance which probably could never be attained by the 
lighter air-cooled type. 

“On the other hand, the light rifles enable us to effect 
a greater economy of infantry in the attack. A captured 
position can be quickly consolidated and can be held by a 
comparatively small number of men armed with light 
machine rifles. After a successful assault the bulk of 
the infantry can be quickly withdrawn to escape the de- 
structive effect of the enemy’s artillery fire with measured 
ranges.” 

The findings then go on to express the opinion that 
the equipment of the troops of the mobile army should 
include machine rifles in the proportion of two of the 
light to one of the heavy type. The report then says: 

“The board finds that the tests heretofore made show 
that the Vickers machine rifle fulfills in a high degree the 
requirements of the military service for a machine rifle 
of the heavy type. The board is not able at this time to 
recommend a machine rifle that will fulfill the require- 
ments of the military service for a machine rifle of the 
light type, but expects the results of the tests, hereafter 
recommended to be conducted by it, will enable such 
recommendations to be made.” 

That is, the board definitely places its stamp of ap- 
proval upon the Vickers machine gun as the heavy-type 
arm for the United States Army and recommends that 
several thousand be purchased. With regard to the light 
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type, it is unable to make a definite recommendation. 
ut if a limited number are wanted immediately and 
must be taken from those makes that do not use United 
States caliber 0.30 ammunition, the board recommends 
the procurement of such guns from some one of the three 
following—Lewis, Vickers, Colt. If there is no advant- 
age in time of delivery, preference shall be given in the 
order named. This places the Lewis gun in a preferen- 
tial position for the light type of arm to meet emergency 
requirements. 

The report seems to dispose of the so-called machine- 
gun controversy. 
definite recommendation is made in the heavy-type class, 
and the way is opened for further and probably final tests 
of the light types. Meanwhile, all other things being 
equal, the Lewis machine gun, around which the discus- 
sion has centered, is recommended as the preferred light 


The guns are classified into types, a 


type in case a limited number of guns are wanted in a 
hurry. 

In the last analysis the American people are interested 
in getting the best guns for their needs. The findings of 
the board indicate that it has worked earnestly for this 
result. 


oI 


Complexity of Manufacturing 


It is being said that “the way of a manufacturer is 
hard,” and indeed, if it is not hard, it is complex. Truly, 
the simple days have gone, never to return. The vanish- 
ing of apprenticeship and of the relationship between 
master and learner is but one proof of the change. 

Not so many years ago the machine builder who looked 
after his order-book, his payroll and his bank balance did 
about all that was necessary as regards keeping track of 
written Today he has all of these and many 
more, and the additions are far more complicated than the 


records. 


originals. 

Not only does he now have his order-book, but he has 
i maze of other records connected with sales. There are 
the list of customers, the file of possible buyers, the rec- 
ords of dealers and agents, the accumulation of catalogs, 
circulars and form letters, and indeed all the parapher- 
nalia that goes with an uptodate, highly organized sales 
force. 

The former payroll, which was figured on either a 
daywork or a straight piecework basis, still remains, but 
with so modifications and additions that in its 
simple form it would hardly be recognized. Many a shop 
now has a premium or bonus system, which may be 
worked out in any one of many ways and applied in any 
one of numberless fashions. And behind the premium or 
bonus rates are the time-study and rate-setting depart- 
ments with numerous employees and a vast accumulation 
of statistics. Truly, the making up of the payroll is a 
complex operation today ! 

In the old days overhead expense was unknown. This 
ignorance was truly bliss compared with the discussions 
and differences of opinion that have divided men into 
various camps on the questions of how to determine and 
how to apportion shop burden. If the manufacturer of 
twenty-five years ago added anything to his costs to cover 


many 


his indirect expenses, it was probably done by the simple 
expedient of an hourly rate added for every hour of direct 
This was usually some rather trifling amount, as 
How differ- 


labor. 
a charge of fifteen or twenty cents per hour. 
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ent this is from the method of apportioning by machine- 
hour rates! 

Another group of complexities hinge around the obey- 
ing of state laws in regard to factory conditions, safe- 
guarding machines and accident compensation. These 
laws are the product of only the last few years. How 
much the earlier manufacturer escaped in this direction ! 

Hand in hand with this multiplication of duties and 
responsibilities has gone a complication of product. Ma- 
chines of today are vastly more complex than they were 
even ten years ago. The drift has been toward greater 
automaticity, and this in turn has meant more machine 
functions, more mechanism to care for them and a higher 
degree of human skill to develop, build and operate them 
with success. 

A bit of looking backward shows us this increase in the 
complexity of manufacturing as an almost staggering 
total. Yet no one, if he could, would return to the old 
conditions. Each worth-while thing accomplished has 
heen a step forward in the subduing of natural forces 
and the application of natural resources to the good of 
mankind. The highly developed machine-made product 
that brings comfort or well-being to us all would never 
have been produced except for the overcoming of difficul- 
ties on the part of the machinery builder. These he has 
met and mastered, even although it has been at the ex- 
pense of introducing complexity after complexity into his 
own business. So the reward for the increased difficulties 
of manufacture comes through a better product and 
finally the better service of mankind. 


“3 


The Machine-Tool Platform 


A platform is something upon which somebody or some- 
thing stands. It is supposed to be firm, steady and endur- 
ing. In kinds, platforms range from those of our politi- 
cal parties to the gun decks of our battleships. And 
“machine-tool platform,” when used in the sense intended 
hy the title of these comments, is none other than the 
shop floor, or machine deck, of the shop building. 

But how often is the shop floor really considered from 
the viewpoint that it is primarily intended as a support 
for machines? The architect looks upon it as a part of 
the structure he is designing, and figures that it must 
hold up so many pounds per square foot; the equipment 
engineer looks it over to see how much difficulty he is 
going to have in attaching machines; someone, perhaps, 
wonders if it is in and whether it will keep in a sanitary 
condition; while the production superintendent asks, “Is 
this floor suitable for supporting high-speed machines 
when run to capacity ?” 

The importance of this question is shown by a receni 
experience in a machine-tool building shop. A new 
building had been erected. A group of gear cutters was 
moved from an older mill-construction building to a new 
one which had heavy concrete floors. The production 
from the machines 20 per cent. A 
little investigation showed that they were running faster 
than before, and this factor alone had brought up the 
This increase in speed was made possible by the 


increased some 


output. 
rigidity of the new concrete floor. 

If such an increase in production from machines is made 
possible simply by a change in the type of floor, it is 
clearly necessary to study shop floors from the standpoint 
of their use as a machine platform. 
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Automatic Surface Grinder 

The type of automatic grinder shown was designed to 
he especially adapted for grinding and finishing dies, 
punches, gages and work of a similar nature. The ma- 
chine is a late product of the American Machine Tool 
Co., Hackettstown, N. J. 

The box construction incloses all belts. All slides and 
working surfaces are provided with covers to protect 
them from dirt and grit. 

The wheel adjustment is by means of a screw located 
between the housings and actuated by a handwheel grad- 

















AUTOMATIC SURFACE GRINDER 

Capacity, with T-in. wheel, 18 in. long, 6 in 
high; table, 46 in. long, 8 in. wide; countershaft tight and loose 
pulleys, 8-in. diameter, 34%-in. face; drive pulley, 16-in. diam- 
eter, 2\4-in. face; speed, 450 r.p.m.; floor space at right angles 
to spindle, 65 in.; parallel to spindle, 30 in.; weight, 1,490 Ib 


wide, 9% in. 


uated to 0.00025 in. 
of spiral gears designed to give a smooth and easy move- 


The screw is operated by a pair 


ment. Both serew and gears are protected from dust 
and dirt. 

The spindle housing is locked in position by a lever- 
actuated cam that is positive and rapid. The spindle is 
hardened, ground and lapped and runs in tapered split- 
tvpe phosphor-bronze bearings provided with adjustments 
for taking up lost motion in any direction. The spindle 
has a tapered end to receive wheel flanges. 

The belting arrangement to the spindle is simple, work- 
ing on the double-loop principle, providing more belt 
lap to the pulley, the length ef belt always remaining 
the same. The mechanism 
holted to the main frame and can be easily removed 
and on this the 
feeds is located. All 


box, cast in one piece, is 


for repairs and adjustments. In box 


mtire mechanism for the various 


} 


running shafts in this box have phosphor-bronze bear- 


ings, lubricated from the outside. Spur gears only are 
used. 
The travel of the table is automatic and 


by adjustable dogs operating against a reversing lever. 


is controlled 


This lever can be turned down and the table moved be 


yond the reversing point without changing dogs. The 
traverse movement of the saddle is automatic, feeding at 
each reversal of the platen and in either direction. An 


adjustable automatic stop is provided which throws out 
this feed at The 
from 0 to %g in. at each reversal of the platen. 


any desired point. traverse feed is 

By throwing out the automatic traverse-feed mechan 
ism, work requiring side grinding can be ground to 0.001 
The clutch 


actuating device in the gear box is always thrown regard 


in. by means of a graduated handwheel. 


less of speed momentum, working on the break-back 
principle. 
w 


Adjustable Drilling Brace 
The drilling 


called an “old man,” manufactured by the Adjusta- 
ble Drill Brace Co., 100 High St., Mass. The 
is secured to the base by an angle plate which per- 


illustration shows a brace, commonly 
Boston, 
post 
mits the post to be adjusted to any angle. Teeth are 
provided on the angle plate and the post clamp to pre 
vent the adjustment when once set being changed by the 




















ADJUSTABLE DRILLING BRACE 
Dimensions of post on No. 1, 1% in. in diameter, 24 In 
long; No. 2, 1% in. in diameter, 24 in. long; No. 3, 2% in. in 


diameter, 28 in. long; weights, 22, 35 and 55 Ib 


drilling pressure. The arm is clamped to the post in a 
similar manner and can also be swung through a large 
are and securely fastened when set to the desired angle. 

This drilling brace is three Binder 
handles are provided at all clamping points, thus dispens- 
The posts are of steel tub- 


SIZCS. 


built in 
ing with the use of wrenches. 
ing with a wall thickness of 144 in. The device is readily 
dismantled and can be packed in a small space. 
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Vertical Tapping Grinder 


In the design of the machine shown the aim was to 
provide a cutting speed that could be varied without af- 
fecting the time per operation; that is, have the reverse 
compensate for the slow cutting speed. By a direct 
connection between the motor and spindle and by the use 
of ball bearings it is possible to run the machine on a 
lighting-service wire without undue disturbances. 

The spindle is made from high-carbon steel, turned 


and ground, and is mounted in ball bearings. The in- 




















VERTICAL TAPPING MACHINE 
Capacity, standard tap in cast iron, ,, to ™% in.; in steel, 
* to » in.; depth, up to 1% in.; distance from spindle center 


to slide, 4 in.; diameter of spindle, % in.; size of table, 7 in.; 


vertical adjustment of table, 3 in.; motor, § hp., 1,750 r.p.m.; 
net weight, 115 Ib. 


ner ball race, in which the spindle moves endwise, has 
heen increased in length by forcing into it a sleeve 1144 
in. long. This sleeve is made from high-carbon steel. 
Owing to the spherically faced disk on which the spindle 
frictions operate, the slipping tendency is reduced. 

The face of the friction driving disk is spherical and 
is mounted direct on the armature shaft of the motor, 
thus eliminating intermediary transmission de ‘ices. 

A spring, at the upper end, can be adjusted so as to 
balance the weight of the spindle. This spring is in- 
closed. The motor bracket has two brackets fitting any 
of the standard motors. 

The work table has a movement on two way rods. An 
adjustment of 3 in. is provided for the way rods and 
table, giving ample space between chuck and table, where 
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fixture and lugs are employed. A spring, under the ta- 
ble, can be adjusted so as to balance out the weight, 
making the movement to and from the tap sensitive for 
the use of small taps. A foot treadle is provided for 
operating the table. 

The column or body, which supports the table proper, 
is hollow and of large diameter. This chamber can be 
filled with oil, so that when tapping work where the tap 
can go through, it will dip into the oil. As the cham- 
ber becomes filled with chips, the oil level is maintained 
until exhausted or displaced by chips. These can be re- 
moved by taking out a plug at the bottom of the chamber. 

The motor is pivoted in the frame of the machine on 
the center of the spherical face of the friction disk 
mounted on the armature shaft. By tilting. the motor 
various cutting and return speeds can be secured. It 
is evident that if the speed is reduced in either direc- 
tion, it will be increased in the opposite. Unless other- 
wise ordered, the machine is equipped with a two-jaw 
positive-drive type chuck. 

This machine is a recent product of the Anderson Die 
Machine Co., Bridgeport, Conn. 


a) 


Hand Screw Machine 


The illustration shows a hand turret screw machine re- 
cently developed by the D. & W. Machine Co., Inc., 149 
Broadway, New York City. 

~ The head and bed are cast integral. The back gears, 

which are completely covered, are operated by friction 
clutches. A geared-friction head provides two instan- 
taneous speed changes for any one of the cone. 

The automatic and wire feed are controlled by the same 
lever. The cross-slide is actuated by a handwheel and 
screw. The hand longitudinal feed provided is calcu- 




















HAND TURRET SCREW MACHINE 
Automatic chuck capacity, 1% in.; diameter of hole in 
spindle, 123 in.; thread on spindle, 3 in.; diameter of holes in 


turret, 1% in.: center of holes to top of slide, 2}§ in.; diameter 


across flats, 8% in.; swing over bed, 16 in.; swing over cross- 
slide, 7 in.; length that can be turned, 8 in.; greatest distance, 
end of spindle to turret, 21 in.; largest diameter of driving 
cone, 11 in.: width of belt, 3 in.; horsepower required, approx- 
imately, 2; floor space of machine, 7 ft. 8 in. by 2 ft. 7 in.; 
weight, 2,150 Ib. 

lated to be especially useful for certain operations in 
moving the cross-slide along the bed. The turret is hex- 
agonal, having six tool holes. The turret revolves auto- 
matically by the backward movement of the slide. The 
vertical locking bolt is at the front end of the slide, 
directly under the cutting tool. Independent stops oper- 
ate automatically for each hole of the turret. The turret 
saddle has a taper base, so that the tool holes in the tur- 


ret can be brought to exact center. 
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Return Mechanism clutch is balanced. Engaging mechanism is such that 
' there is no tendency to grab or drag when the clutch is 
The illustration shows a mechanism that is employed released 
to operate the return for the knockout of a die. The 


a The clutch is made in loose-pulley and cutoff coupling 
Ta) ‘ is | ’ = 4 Ss i “4 | . } . © 
use of this device is not limited to thi pplication. | lt tvpes. It is available in sizes from 5 to 25 in. in diameter 
) consists of a helical spring arranged in a manner sim of bronze disks. Each size has from one to six disks. 





according to the capacity desired. The smallest size can 
be run up to 5,000 r.p.m., and the largest size up to 750 
r.p.m. Powers transmitted are up to 630 hp. In sizes 
from 5 to 13 in. the clutches can be fitted directly on an 
extended hub of the pulley, gear or other member 

These clutches are intended for use with alternating 
current motors when required to start under load, also for 
croup drives to high-speed machinery and individual 
drives to woodworking and other heavy high-speed 
machines. They are made by the Moore & White Co.. 
Philadelphia, Penn. 


# 
Lining Up Widely Separated 
Line and Counter Shafts? 











By GrorGe B. FatrMan 





RETURN MECHANISM The illustration shows how I lined up a countershaft 
for a planer. The room was L-shaped, and it was neces 
ilar to that shown in the illustration. Thus applied the sary to use the long, narrow part. The countershaft was 
spring is always in plain view of the operator, can be — to be 35 ft. away from the lineshaft. Using a plumb 
bob I drew a line A on the floor in line with the line 
this purpose and is therefore less liable to be overstressed shaft. I first laid off 6 ft. at BD. Then with a stick 
and broken. 


made much longer than the springs generally used for 




















The device is manufactured by B. Menkin, 2141 Honey- Z ae 
well Ave., New York. 
st | 0’ 
| 4 
High-Speed Friction Clutch Y/ 
The clutch here shown was especially designed for high 
speeds. It is of the metal-to-metal type, having bronze 
c 
: > \ 0’ 
a \ ; 
B 6 OD 











HOW THE SHAFTS WERE LINED UP 


that had two nails in it 8 ft. apart I struck a circle 
BC. With the center ) and a similar tram, but 10 ft. 
long, I then struck the circle DC. Connecting BC gav 
me a line square with the line A. I then ran a chalk 
line over BC clear to the other end of the room. Re- 
peating the squaring operation, I got the line / squar 
with BC and parallel to BD. It was an easy matter to 
plumb from this to the ceiling and set the hangers for 
the countershaft. 














HIGH-SPEED FRICTION CLUTCH Where it is desirable to level two or more elements, 
the work can he accurat ly done with a garden hose and 

d disks alternating with cast iron. The disks are lubricated, two 
but do not run in an oil bath. They are fully inclosed. 


and all important parts are machined all over, so that the 


vage-glasses. The gage-glasses are stuck in the ends 
of the hose, and the hose is fitled with water so that the 
gage-glasses are about half full. 
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Socket Wrench with Flexible 
Joint 


By J. V. Hunter 


On numerous occasions there come into the shop as- 
sembling jobs that involve the use of large quantities 
of fair-sized bolts, say 34 or % in. The driving of nuts 
on these bolts is a somewhat wearisome job when it be- 
comes necessary to pull up an inch or more of tight 
thread on several hundred bolts a day. 

To take care of this problem a powerful air motor 
(drill) has often been used by providing it with a socket 
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THE SOCKET WRENCH 

wrench on the butt end of which a heavy drill shank 
has been welded to insure the necessary fit to the cor- 
responding drill socket in the air motor. 

Usually such motors are quite heavy and require the 
services of two men to handle them readily, unless they 
can be counterweighted from some ceiling support. Even 
then two men are often advisable, because the pull on 
the handles of a big motor puts a heavy strain on one 
man, 

However, with two men operating, the motor will more 
than double the output of the same men working with 
hand socket wrenches. The motor can likewise be made 
to pull the nuts tighter than by hand, for when the 
motor has exhausted its own power it will still hold the 
nut as in a ratchet wrench. The operators, throwing 
their weight against the long handles of the motor, as 
though using a powerful T-head socket ratchet wrench, 
can give the final twist to the nut. 





Drill Brace Co., 100 
Catalog; pp. 16; 5x7 


“Little David” 


Personals 











Mosher Adjustable Drill Brace. 
High St., 


Pneumatic Riveting Hammers. 


MACHINIST Vol. 45, Ne. 22 

Recently we had occasion to drive a large number of 
bolts in a frame where certain flanges threw an ordi- 
nary power socket wrench enough out of line with the 
bolt to cause the socket to bind on the nut, so that it 
was impossible to turn it even when the socket was 
slightly enlarged. 

To meet this condition a socket wrench was devised 
similar to the one shown. This was provided with a 
small universal joint (such as one will find on almost any 
automobile drive shaft). 

Using a piece of good alloy steel, or even a good grade 
of mild steel, small jaws can be forged that will be light 
in weight and still more than sufficiently strong for the 
purpose. 

For trunnion pins, as shown on the center block Y, 
a good grade of steel should be used that may be hard- 
ened and tempered or else given a good depth of case- 
hardening. Case-hardening can also be applied to the 
bearing holes in the jaws. The two hardened surfaces, 
kept well oiled at the start, will polish together in nice 
shape, without cutting, and the joint will then run for 
almost an indefinite length of time without developing 
an annoying amount of vibration or rattle. 

This wrench was designed and built with only one 
particular job in view, consequently it will fit only one 
size of nut. It has since occurred to me that it should 
be made interchangeable in order that the same flexible 
joint may serve several sizes of sockets for different nuts. 
This could readily be accomplished by providing either 
a threaded or a square stub end to the jaw, with the 
insertion of a lock pin or setscrew to prevent it from 
turning or slipping off. Any number of socket sizes 
could then be made up to fit the stub end, and the use- 
fulness of the tool would thus be correspondingly multi- 
plied. 

R 


Hiram Maxim 
Sir Hiram Maxim, inventor of the automatic system of 
firearms, and world-wide authority on explosives, died at 
his home in London, on November 23. Mr. Maxim was 
born in Sangerville, Maine, in 1840. He took up resi- 
dence in England in 1883 and became a British subject in 
1889. 
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The Adjustable 
Boston, Mass. 
; illustrated. 


Boston Branch National Metal Trades Associa 
tion. Monthly meeting on first Wednesday of 
each month, Young’s Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 


‘ , Ingersoll-Rand Co., 11 Broadway, New York. Providence Association of Mechanical Engi- 

Harry S. Graves, formerly connected with the Porm No. 8311 : pp. 16; 6x9 in. ; illustrated. neers. Monthly meeting, fourth Wednesday of 

General Motors Co., has been appointed sales a ? : each month. J. A. Brooks, secretary, Brown Uni- 
engineer of the Russel Motor Axle Co., Detroit, Scientific Lubrication of Cutting Tools. The versity, Providence, R. L 


Mich. 

Frederick Fisher, formerly associated with the 
Bucyrus Company, has joined the recently in- 
corporated R. E. Ellis Engineering Co., Chicago, 
Ill., with which organization he will act as vice- 
president and treasurer. 

Louis Ruthenberg, for some time past chief 
inspector of the Dayton Engineering Laboratories 
Co, Dayton, Ohio, has been appointed general 
superintendent, succeeding W. P. Anderson, who 
has resigned tc establish himself in business. 


Pamphlet; pp. 16; 


pump. 


Co., Pittsburgh, Penn. 
of same 


Facts About Gears. 
Co., Cleveland, Ohio. 





Cincinnati Lubricant Pump Co., Cincinnati, Ohio. 
4%x7 
describes and shows application of the ‘Fulflo’”’ 


Vasco Vanadium Steel. 
Folder describing various 
types of this steel and containing information as 
tu the study of alloy steels in general and uses 


The 
Booklet; pp. 40; 5x7% in.; 


New England Foundrymen’s Association. Reg 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 

Rochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr., secretary, 857 Genesee St., Rochester, N. Y. 


in.; illustrated. This 


Vanadium-Alloys Steel 


Van Dorn & Dutton 





illustrated. This ought to be of use to users of 4 . ‘ 
: gears as it contains tabulated data on gearing 1 ~ er og a an a Paulie 
= terms, drawings ¢ specifics s. etc and. Monthly meeting, Sa ay. rilip 
: Trade Catalogs ae, CHS GAS epee, Se. Frankel, secretary, 310 New England Building, 
: Cleveland, Ohio. 
. Western Society of Engineers, Chicago, Ill. 








“Cushman” Chucks. The Cushman Chuck Co., 


Forthcoming Meetings 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder 








Hartford, Conn. 1917 Catalog and Price List. 
Pp. 40; 4x7 in.; Llustrated American Society of 
“Ingersoll-Rogler” Air Compressors. Ingersoll- Annual meeting, Dec. 


Rand Co., 11 Broadway, New York. Form No New 


3130; pp. 24; 6x9 in.; illustrated. 


York City. 


Hydraulic Valves and Fittings. The Watson- American Society 
Stillman Co., 42 Church St., New York. Catalog Monthly meeting, first Tuesday. 


No. 94; pp. 96; 


6x9 in. ; illustrated. secretary 





5-8, Engineering Building, 
Calvin 
West 39th St., New York City. 

of Mechanical 


29 West 39th St., New York City. 


secretary, 1785 Monadnock Block, Chicago, II. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 

Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8. Teale, 
secretary, 35 Broadway, New York City 


Mechanical Engineers. 


W. Rice, secretary, 29 


Engineers. 
Calvin W. Rice, 























December 7, 1916 AMERICAN 


MACHINIST 969 


Special Lathes for 8-In. Shells 


By H. V. Haicut* 





SYNOPSIS—Owing to the difficulty of obtaining 
machine tools, manufacturers of munitions were in 
many cases compelled to design and build them. 
The following article covers the essentials of a 
line of machine tools designed and built for the 
manufacture of S-in. shells. 





In undertaking a large contract for 8-in. shells, we 
decided to build most of the machinery ourselves. This 
has involved building over 160 lathes (including thread 
milling machines), besides two band presses, twelve shot 
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Section C-D 





Section A-B 


FIG. 1 


hlast machines, varnishing, painting and washing ma- 
chines, air hoists, trolleys, ete. 

There are a number of advantages in building special- 
lathes, and the illustrations show several of the lathes 
and thread millers. 

There are a number of advantages in building special 


purpose lathes for shell making, rather than buying 











BED 


FIG. 2. SECTION OF 


standard machines in the open market and adapting them 


to the purpose. Some of these advantages are as 
follows: 
1. The machines are better suited to the special 


operations for which they are designed than any genera! 
machine can be. This is well illustrated by the lathes 
which perform the first operation—cut off and drill. 
Ordinarily, this would require two machines, a cutting- 
off machine and a drill The drill would 
require high-speed twist drills costing over $40 each, 


press. press 





Ingersoll-Rand Co., Sherbrooke, 


*Chief engineer, Canadian 
Quebec. 








THE CUTTING-OFF SLIDE 


while the lathe takes inserted cutters, made in our own 


toolroom and costing about $2 each. The two operations 
are also performed at one setting, and can even go on 
simultaneously, thus making a great saving in time. Thi 
cutting-off device shown in Fig. 1 is designed with large 
feed 


and has given less trouble than any cutting-off machines 


wearing surfaces for both slides and mechanism, 
with which we have had experience. 

2. Another advantage of special machines is the saving 
By chucking the shells inside the spindle 
for all operations on the inside and base, a saving of 
three feet 


In floor space. 


is made in the length of each of these 


about 


2s Pitch, Acme b 
54 Le# Hand / 

' an, 
“ 


















AND TOOLS 


lathes. With seventy lathes on these operations, this one 
feature represents a floor Then 
all the lathes have the shortest length of bed which will 


large saving in space, 
| 


do for the work. Taken altogether, it would probably 
rYPICAL SINGLE-PURPOSE LATHES FOR 8IN. SHELLS 
Cut Off Rough Adapter 
and Drill Turn Bore Lathes 
Length of bed B8ft.6in. 7 ft. Oin. Bft.6in. 5 ft. Bin 
Width and depth of bed at center. 22x16 in. 22x16 in 22x16 in 22x16 in 
Height from floor to center 52 in 52 in 52 in 52 in 
Swing over be« 24 in 24 in 24 in 24 in 
Swing over cross-slide 10) in 12 in 8 in 
Front spindle bearing, diameter x 
length 8ix10 8ixl0 12)x7) 6} x8 
Rear spindle bearing, diameter x 
length 8ix10 8ix10 12)x7} 4x6 
Intermediate shaft bearing, diam- 
eter x length 24 x5 2%&x5 Ax4) 
Back-gear shaft bearing, diameter 
x length 2x5 2x5 2x4 2x4) 
“ié “16 ié 24 x4 
T & L pulleys (on headstock) cone 16x6 14x5 10x5 
Diameter and face of spindle gear 20x4} 20x4} 20x4] 15x4 
Diametral pitch of spindle gear 6 6 6 6 
Total back-gear ratio Sto l 22i to | 10 to I 5to l 
Hole in spindle 4) 4) 8} 2 
Tailstock spindle, diameter and 
travel None sixt2 None None 
Tailstock center, Morse taper None No. 5 None None 
Saddle bearing on V's 32 in 32 in 32 in 32 in 
Saddle, width of bridge 18 in 10 in 18 in 10 in 
Rack, width and length 4x36 1ix30 4x48 13x30 
Rack, diametral pitch + 7 4 7 
Rack, material Cast iron Steel Steel Steel 
Rack pinion, number of teeth 14 12 14 12 
Feed reduction, pinion to feed rod 240 to | 80 to | 240 to I B80 to | 
Longitudinal feeds 0 009 0 050and O O26and 0 067 
0 089 0 037 
Croasfeed 0 015 Hand None 0 063 
Thrust bearing Ball Fiber Ball Fiber 
Weight (with cast-iron chip pan) 6,900 6,700 6,750 4,150 


Main headstock spindle of cast iron with driving gear cast integral 

T & L pulleys on headstock, no overhead countershaft 

Double plate apron Power croasfeed on back, indepe ndent of apron 

Drop worm feeds. Cast-iron worm gear, steel worm 

Belt feed drive, main spindle to feed rod. Commercial split pulleys on feeds 
Central r-ck for drilling and boring. Air quick traverse for boring 


have required an extra $50,000 for shop extension to 
house purchased lathes. 

3. The elimination of 
greatly simplified the location and erection of machines, 


overhead countershafts has 
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is well as removing a constant source of trouble and 


making a big saving in belts, pulleys, timber stringers, ete. 
L. The lathes are, of course, mu h simpler than engine 


lathes, are simpler in some respects than even 
lathes, 


features. 


and they 


purchased single-purpose shell as they do not 


require to have any “selling” Shell work wears 
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6. Building one’s own machines makes the question of 
increase of capacity much simpler. The production on 
some operations will be found lower than on the rest, 
and it order to 
bring up the net capacity of the whole plant. With 
purchased machines, it may be impossible to get good 


becomes necessary to increase these in 

















LATHES 


FIGS. 3 TO 8 
out almost every part of a machine, and the fewer parts 
the will be the trouble and 
shutdowns. For example, no lathe manufacturer, so far 


as I know, uses plain belt feed drive, with commercial 


split ulleys to provide for feed changes, and vet the 
} I . 


there are less chances of 


gear feed drive is a common source of trouble. 

5. Another advantage of building rather than buying 
shell-making machines the facility of making 
repairs. A good many spare parts are required, aud 
when the machines are being built it is easy to provide 
extra parts. On the other hand, in purchasing 
lathes, the question of delivery makes it necessary to buy 
many different kinds, and this complicates the matter 


lies in 


some 


of repair parts. 








FOR 





& 


VARIOUS OPERATIONS 
delivery on more machines of the same kind, while to 
cet a different kind will cause delay. 

In reference to the special features of: the lathes 
themselves, the general design embodies a comparatively 
light but powerful .driving, feeding and 
holding devices. The bed. as will be seen by the section, 
Fig. 2, is comparatively light, and the body of the head- 
stock, the saddle, apron, etc., are not very heavy. The 
main spindle is, however, exceptionally large, the back 
gear ratio high, and the belt power large. The tailstock 
spindle, which is a particularly weak point in most lathes, 
is made much larger than ordinary. The feed is power- 
ful, especially with the central rack, used on the Jathes 
for drilling and boring, Figs. 3 and 4. 


framework, 
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As to the special features of design the most radical 
is the cast-iron main spindle, with driving gear cast 
integral. This is strong, stiff, simple and cheap and 
has proved entirely satisfactory. | the 
hammered high-carbon steel for lathe spindles is really 


believe use of 


an unconscious attempt to cover up an error In design. 
If lathe spindles were made as large as they should be 








FIG. 9. ROUGH TURNING 
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CHASING ATTACHMENT 





™ FIG. 11. THE 


for stiffness, they could be made of low-carbon 
cast iron with entire satisfaction. 

The belt drive to the feed is simple, and as the driving 
pulleys are commercial split pulleys, it is possible to get 
the feed that is found best suited for each 
operation. This is impossible with an ordinary lathe. 
A single-purpose lathe with gear drive to the feed might 
provide feeds of Ya, ly and 5 in., but if the desired 
feed were 5 in., it would be impossible to obtain it. 
Some of our lathes have two feeds, with a jaw clutch 
The parts of the clutch cast iron, with 

This is shown in Fig, 4. 


exact 


between. are 


cast teeth. 


A special form of feed stop is provided on the boring 


lathes, Fig. 4. When the pinion gets to the end of 





steel or 
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cam and 


the rack, the feed is taken up by a 

which feeds about ,y in. more and then dies out. This 
not only makes a positive stop to the feed, but gives 
the feed time to die out. The depth of feed is changed 


by adjusting the rack. 
The lathe, Fig. 5, has the 


on the front reutting tools on the back. 


waving wave-forming tool 


and the two und 
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an 
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FIG. 10. FINISH AND THREAD ADAPTERS és 
The waving slide is actuated by a 
crank on the intermediate shaft, which 
is geared 8 to 1 to the main spindle 
and thus gives the eight waves per 

— revolution. This crank, acting through 
a link, rocks the feedscrew of the 
waving slide. The feedscrew is 1 in. 


lead, cut quadruple, and is rocked 


one-eighth of a revolution, giving %& 








in. of wave to the ribs. The feedscrew 
has two nuts, one of which can be 
tightened to take up slack in the 
thread. The thread miller, Figs. 6 
and %, is included with the lathes, 
as it uses some of the same dce- 
tails of headstock, chuck, bed, pan, 


ete. It is a two-spindle machine, one 


spindle carrying regular milling cut- 
ters for finishing the counterbore, and 
the other spindle carrying a thread 
milling cutter for milling the thread 
+<{— | | for the adapter or base plug. The 
' feed mechanism is different from the 
usual type used on thread = millers. 
The feedscrew forms i =6extension 
of the main spindle, and is always 
in engagement with the feed nut For circular milling 
the nut is locked to the screw and turns with it, while 
for thread milling the nut is locked to the thrust bracket 


feeds through it. 


and remains stationary while the screw 
This result is attained by having an arm attached to 
the feed nut and carrving two pawls, which can _ be 


engaged either with a stationary ratchet o1 th a ratchet 
attached to the (see Fig. 7). 


The lathe for facing and rough turning adapters (the 


feeds rew 


official name of the base plug) has a crossfeed, as shown 
in Fig. 8. The 
crossfeed is entirely independent of the longitudinal feed, 


This is a drop wormfeed on the back. 


either can be adjusted as desired by changing the 


The body turning lathe is shown in Fig. %. 


and 
pulleys. 
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The lathe for finish turning and chasing the thread 
on adapters is shown in Fig. 10. The chasing attachment 
is shown also in Fig. 11. The principle is similar to that 
of a chasing bar. A half nut is thrown into engagement 
with the lead screw, and the same movement brings the 
chasing cutter against the work. It has advantages over 
he chasing bar, as the whole mechanism is well sup- 
ported and guided hy a dovetail slide, and the tool does 
not require to be held into the cut. The circular cutter 
is also an economical design permitting regrinding until 
the circumference is entirely ground away. This attach- 
ment will rough a thread to within a few thousandths 
of finished size at one cut. 

The “unit assembly” method was followed in designing 
and building these lathes. Various styles of headstocks, 
tailstocks, aprons and special fixtures for cutting off, 
waving, thread milling, etc., were made up in lots, also 
beds of different lengths. The special lathes for the 
various operations were then made by assembling the 
proper combination of these units. 


Three Departments in a 
Typewriter Factory 


By Frank A. STANLEY 

Much of the work handled in the Noiseless Typewriter 
factory at Middletown, Conn., and a large number of 
tools used in this plant have been illustrated in previous 
articles, and it is believed that the arrangement and organ- 
ization of some of the principal departments in the plant 
may be of interest to readers. 

Without counting up the columns along the central aisle 
one would hardly have a definite idea of the length of this 
factory. Some idea may be gathered, however, from the 
fact that the lineshaft passing over the center of the aisle 
is 900 ft. in length over all, one length of this, 600 ft. in 
all, being driven by the motor near the center, while the 
other length of 300 ft. is operated by a motor at the far 
end of the shop. 

The broad central aisle is kept clear and is used solely 
for a passageway and for handling material up and down 
the shop. _ At the rear of this main building there is a 
series of wings, in one of which the press department is 
installed, while another is utilized for the enameling 
department. 

Fig. 1 is a view in the tool department, showing the 
foreman’s headquarters and the temporary tool storage 
nearby. There are in this department some 30 or more 
Pratt & Whitney 10-in. tool makers’ lathes, a number of 
high-grade shapers, millers, and so on. Like the other 
departments in the building, this floor is open from one 
end to the other, so that a clear view is had from the fore- 
man’s desk to all parts of the department. 

The benches in this section are provided with large-sized 
accurate surface plates, and some of the most interesting 
operations here conducted have to do with the laving out 
and testing of jigs and fixtures, and other tools of a 
similar nature. There are a large number of snap gages 
and height gages of various kinds, as well as micrometer 
and flush pin gages used in testing parts of the typewriter 
at different stages of manufacture. Practically all these 
gages are made in this department. 

Fig. 1 shows the cabinet used for tools which are under- 
going inspection or which are being examined and modi- 


fied in some respect or other. In this section a large 
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number of big jigs and milling and profiling fixtures are 
stored prior to being inspected and sent back to the tool 
stores. In connection with this temporary storage space 
trucks, like the one shown at the right of the view, are 
found very convenient. This truck, like some which are 
used in the press department, is mounted upon substantial 
casters, it has upon its top a large surface plate which 
may be wheeled about to any point in the toolroom where 
it is necessary to make some special test of a jig or fixture, 
or for laying out new work. In the view shown a drill jig 
is seen in place on the surface plate, while immediately 
hack of it are a number of other jigs ready for service. 
This equipment enables the tool makers to handle their 
work with facility, and it is always possible when a man 
wishes to lay out a job of toolwork to get access to a 
surface plate which can be moved readily with the truck 
to any convenient place as regards lighting conditions or 
machine tool or other equipment which he wishes to have 
nearby during the operation. 

A great deal of material in the way of sheet stock cut to 
various widths, as well as bar stock of all sizes, is con- 
stantly passing through the plant and being worked up 
into typewriter parts. This material, prior to being 
issued to the shop departments, is taken care of in a 
general storeroom, illustrated in Fig. 2. Here a number 
of substantial stock racks have installed. These 
consist of heavy cast-iron brackets in the form of double 
arms, cast on a central hub which slips over 2-in. pipe 
secured in a substantial base which is fastened to the floor. 
By merely extending the length of the pipe and increasing 
the number of cast arms the racks may be made to any 
height and with any number of supports for different sizes 


been 


of material. 

Of course a number of grades of steel are carried for 
different parts that have to be manufactured from this 
material, and in addition to flat stock carried in numerous 
widths a large supply of seamless drawn steel tubing is 
kept always on hand, as this is used for the interior of the 
rubber platens, or paper feed rolls, one of which is 
required for each typewriter. 

The view, Fig. 3, is a general illustration of the japan- 
ning department, where such parts as the typewriter 
frame, covers for the mechanism, the center tie for the 
platen carriage, and numerous other parts are finished 
prior to assembling. 

Before the work comes to this department the castings 
are ground off and polished smoothly on all faces that are 
exposed, this being done in the polishing room. Then 
they are sandpapered in the japanning department and 
dipped in rubber enamel. This constitutes the first coat, 
which is baked at 380 deg. F. for 31%4 hr., with the work 
suspended in metal trucks which are run on tracks into 
ovens shown in the background of Fig. 3. These ovens, or 
furnaces, are fired by fuel oil, and the temperature is 
closely regulated at what has been found to be the proper 
heat for obtaining the desired results. 

After a period of 314 hr. at the temperature specified, 
the work is removed from the furnaces, sandpapered again, 
dipped into a second coat of what is known as finish 
enamel, then baked again for 3% hr. at a temperature of 
100 deg. F. A similar process is followed for the third 
coat. Following this the work is removed, sandpapered 
and rubbed over with French emery paper or with 120 D. 
carborundum paper. There are in all four dipped coats 
of enamel, and before the final coat is applied the work 
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to stripe and varnish the pieces, so 
that a total of about six days is re 
quired to put a certain casting through 
the department. The character of the 
ovens in which the work is suspended 
is clearly shown in the _ illustration, 
and certain features of some of the 
drving racks are also visible. Phere 
are, however, a number of interest 





ing designs of racks not seen in this 
view, most of which have been devel- 
oped to suspend some one particu- 
lar piece in large quantities, and to 
hang these parts so compactly that 
although they do not touch one an- 
other, a great number may be carried 
in a small space. This is essential 
when passing through so much mate- 
rial at a given time, and every facil- 
ity must be adopted to put the work 
through in its regular routine without 
confusion and without the possibility 
of individual parts marring or injur 
ing one another throuch possible con 
tact in the moving of the racks about 
the room. In handling parts in and 
out of the room, to and from other 


departments, a number of interest 





ing forms of boxes and racks are used, 


FIG. 1. STORAGE RACKS IN TOOL DEPARTMENT these hemg made on the premises i 
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FIG. 2. THE STOCKROOM FIG. 3. THE JAPANNING DEPARTMENT 
is rubbed down with pumice powder and water. Then the as large quantities as are required at the time. They ar 
transfer—that is, the name of the company and other’ usually of skeleton form, to make them light in weight 


decorations—is put on, alter which a coat of white copal and convenient to joie k up and stack They are piled up 
varnish is applied and the work again baked, this time at with the convenience of sectional furniture, and then 
180 deg. F., for a period of 4 hr. This coat of varnish, interior is such that work of all kinds may be closel) 
by the way, is baked on by steam and not in the oil-fired packed therein and still be sufficiently far apart to prevent 
. . contact between facing surfaces. Several of these skeleton 


oven. 
It is customary with this work to put it through at the boxes or trays will be seen behind the bench in the middle 
rate of two coats a day, and two more days are required of the japanning department. 
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Tools Used in the Machining of 
Motor Parts 


By RoBeErt 





SY NOPSIS—In this article are shown some of the 
tools used in the machining of elements for auto- 
mobile motors. The jig for the accelerator pedal- 
shaft bracket is fitted with a sliding V-block as the 
locating medium. Two screws over which are ar- 
ranged tension springs return the V-block when 
pressure is released by means of the knurled head 
screw. On the jig used for machining the emer- 
gency-brake latch the part is located by a tongue. 





On page 936 some of the jigs employed by the Inter- 


national Motor Co., Mack Works, Allentown, Penn., in 





DRILLING JIGS USED IN MACHINING MOTOR 


FIGS. 2 AND 2-A 

Operation—Drilling accelerator pedal-shaft bracket, Fig. 1 
The rough casting is located in a sliding V-block, which is 
forced against the piece by a knurled head screw. After the 
piece has been forced into position the knurled head screw is 
tightened, so as to hold the work. Two setscrews, over 
which are fitted tension springs, force back the locating block 
when the knurled head screw is drawn back. 

Holes Machined—Two %-in. drilled, four 7,-in. drilled, one 


,-in. drilled and one \-in. drilled. The last hole is then 
tapped with ;,-in. 20 U.S.S. threads. 
FIGS. 4 AND 4-A 
Operation—Drilling and tapping jackshaft brake-support 


bracket, Fig. 3. After the base has been disk-ground, the 
casting is slid into the jig, being forced against a stop at the 
The upper and lower ends of the 


knob- 


base by a swinging clamp 
held adjustable 
headed screws and a latch screw. 
Holes Machined—Three }j-in. drilled 
tapped with 0.498-in. 20 U.S.S 
FIGS. 6 AND 6-A 
Operation—Drilling hood catch bracket, Fig. 5. The rough 
casting is forced into a fixed V-block by a sliding V-block 
The later V-block is operated by a pin-headed screw After 
the casting has been correctly located a knob-headed screw 
is tightened against it from the underside of the jig, thus 


piece are against stops by means of 


The hole in the arm 


is then threads. 


holding the piece securely 
Holes Machined—Six No. 11 drilled, one *-in 
}i-in. drilled, 


drilled, one 


di-in. drilled and two 








PARTS, 


MAWSON 


the manufacture of parts for commercial-vehicle motors 
were shown. In this article are illustrated a few of the 
other tools used at the same factory in securing rapid 
production. 

The locating devices are designed to be both effective 
and rapid in operation on the general class of castings 
described. 

These small tool jigs are of modern design and con- 
struction. They have been given sufficient usage to prove 
their value both as regards the quality and quantity of 
production obtainable from them. Special efforts have 
been made to reduce the fastening devices to the smallest 
possible quantity, and these are of the quick-acting type. 








FIG. 
POSITION 


FIGS 


WITH WORK SHOWN IN 
FIGS. 8 AND 8-A 
Operation—Drilling dumper-body end 
rough casting is located in a V-block 
central boss. After the casting has been 
underside of the upper wall of the jig by the V-block, 
knurled head screws hold it in position. 


The 
that fits around the 
forced against the 
two 
Another knurled 
head screw fitting in the swinging strap that comes against 
the lower part of the casting also assists in holding the piece 


hinge, Fig. 7. 


and forcing it back against the adjustable stops. The V- 
block is fitted with screws and a tension spring, to force it 
away from the casting when the pressure is released on the 
V-block. 

Holes Machined—Eight ™ -in. drilled. 

FIGS. ¢ AND 9-A 

Operation—Drilling and reaming dumper-body end hinge, 
Fig. 7. The method followed to locate and hold the casting 
in this jig is the same as that described in Fig. 8. 

Hole Machined—One 1',-in. spot-drilled, afterward 
reamed to 1% in. 


being 


FIGS. 11 AND 11-A 
Operation—Drilling and tapping brake-latch 
box, Fig. 10. The milled casting is forced against a finished 
surface with knob-headed screws and fits inside a machined 
tongue of the jig. The front latch is then swung up. A pin- 
headed screw tightened against the piece holds it securely in 

position. 
Holes Machined—Four 
and one j,-in. drilled. The 
4% U.S.S. threads. 


emergency 


drilled, 
hole is 


e-in. drilled 
tapped with 


one 17 
then 


e-in. 
iy 7in. 
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Making Counterbores on the 
Drilling Machine 


By M. J. ZIMMER 
Small counterbores can be made on a drilling machine 
a great deal faster than on a miller, and without the 


use of special appliances. I have made counterbores as 


small as y%; in. in diameter with a pilot for a No. 60 
drilled hole. This was for work that required accurate 
drilling. It was first laid out, prick punched and then 
No. 60 drill. I then used the counterbore 


with No. 60 pilot, afterward 


drilled with a 


0.120 in. im diameter 
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FIXTURE 


THE WORK AND THE 


reaming with a Ig-in. reamer. The correct size of 
counterbore with a i-in. pilot was then employed. This 
vives excellent results without swinging the work on the 
lathe faceplate and indicating each prick punch mark. 

drilling thin metal 


would he used 


Counterbores are a necessity in 
and much other work, and they 


than they are if it were not for the time and trouble 


more 


required to make them. 

The block of steel or cast 
B about ®¢ in. deep. At C 
of which is governed by the diameter of the pilot on the 
eounterbore D to The distance from ( to the 
center of B is governed by the diameter of the counter- 
This makes it possible to employ any counter- 


iron A has a 45-deg. groove 
is a pilot hole the diameter 


he used. 


hore used. 
hore that may be in stock, 
use 


the 


To make counterbores from 44 in. to ts in. I 


a %4-in. counterbore with a '4y-in. pilot, and for 


smaller sizes T use a '4-in. counterbore with a Yg-in. 
pilot. This means a smaller be placed 
in the block alongside the other one and about 1@ in. 
number 


groove should 
deep, and another pilot hole drilled to suit. A 
of holes should be drilled and tapped parallel to the 
eroove and close together in order to accommodate the 
lamp # required to hold the work. 

The blanks are turned in the bench lathe to the re- 
A line is then sertbed with a centerhead 


quired sizes, 
The blank is then placed 


across the end of the shank. 
in the groove. and the line located parallel with the sur- 
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face of the block, care being taken to have the blank 
correctly located with relation to the pilot hole in the 
block A. The blank is then clamped with £, D is run 
down till its face is level with the center of the blank, 
and the blank is then turned halfway around. Line up 
again with the line on the end of the shank and 
again bore down to the same depth. The proper clearance 
is then filed where needed, and the counterbore is ready 
for hardening. 

When making counterbores in this way 
speed should not be used, and the lost motion in the 
drill press should be taken wp. 


“3 


oe 


Bronze-Faced Crosshead Gibs 


By Frank R. CALKINS 


too great 


Many engine builders still use solid bronze or com- 
position crosshead gibs on their machines, and this fea- 
ture alone proves a costly item. 

Just as good results, at a great reduction in cost, may 
be obtained by using bronze-faced cast-iron gibs. The 
method of casting bronze to iron is a simple one. 

The gib pattern is made in the usual manner, except 


tn) 
that a reduction in thickness is made, to correspond to 





THE GIBS 


PATTERN, COREBOX AND MOLD FOR 


the facing of bronze to be added. Five core prints are 
fitted to the guide face of this pattern. These prints, 
three curved to fit the cross-surface of the gib and two 
straight, or lateral, ones, are tapered. 

The cores, tapered to the same angle as the prints, 
extend nearly a half-inch into the iron casting, and their 
wedge-like form provides for a solid anchorage of the 
bronze to the iron. 

The form, or mold, used to face the gib is made of cast 
iron. It rests upon the edges of the gib face and ex- 
tends under the bottom. Extra finish on the 
the iron gib is allowed for this. 

The gib and mold are placed alongside the metal pots 
in the furnace until hot enough to prevent a “blow out” 
of the molten bronze, and the mold is then firmlysclamped 


sides of 


into position on the gib. 

When poured and “sety’? the bronze face is 
adhere as closely to the iron casting as if both were one 
piece. This method of lining will also apply to cast- 
iron top and bottom main-bearing boxes. 


found to 








aA 


1916 AMERICAN MACHINIST 977 


December 7%, 


Unusual Flue Work and Tools in a 
Railroad Shop 


SPECIAL CORRESPONDENCE 


the piston, as indicated. The lower end of the piston 





SY NOPSIS—Operations on superheater flues con- rod is reduced to a diameter of 244 in., to carry a 

stitute an interesting feature of railroad shop follower for the upper die. Thus it acts as a ram for 

work. The practice described includes a number the swaging process. 

of unusual features. The swaging machine de- The pipe and valve connections for the evlinder are 
pipe from the air supply leads 


scribed is pneumatic and is of the home-made shown in Fig. 1. A 1-in. 


variety that meets special conditions often bhe- downward directly into the top of the foot valve at the 


yond the scope of standard tools. The machine bottom of the machine, and a short section of 84-in. pipe 
consists of a vertical frame made up of 10-in, leads from the side of the valve to a 1-in. pipe passing 
channels and suitable angles carrying an S8-in. upward to the top of the evlinder. A little more than 
freight-car air cylinder at the lop. halfway up this 1-in. pipe there is a three-way cock 


carrying a two-arm tappet. This tappet is acted upon 





Some interesting operations on superheater flues, as to operate the valve by an arm pivoted at the side 


handled in the Minneapolis shops of the Minneapolis, 


St. Paul & Sault Ste. Marie Ry., are illustrated by the as the latter rises and 
rocked slightly in the Opposite direction to operate the 


three-way cock. The points of contact between the ends of 
the arm and the tappet jaws consist of button-head spring 
plungers, one of which is mounted in the end of each jaw 


of the press and connected with the upper die, so that 
falls the outer end of the arm is 


accompanying photographs and diagrams. 

Fig. 4 represents a pneumatic swaging machine for 
flue ends, this consisting of a vertical frame made up of 
10-in. channels and suitable angles, carrying an 8-in. 
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Fig 1 Fig. 2 Fig. 3 
FIGS. 1 TO 3. DETAILS OF SUPERHEATER FLUE SWAGE 
Fig. 1—Operating device for swage Fig. 2—Foot valve for swage Fig. 3—Flue-swaging dies 


freight-car air cylinder at the top and having along its The valve at the bottom of the press, which is manipu- 
inner faces vertical guides for the swaging dies. 2. 
This machine was built in the shop, and details of It consists as there 
its construction are shown in Figs. 1 and 2, the dies tapped at the top for a 1-in. pipe leading into a chamber 


lated by a foot lever, is constructed as shown in Fig, 
illustrated of an hexagonal body 


being illustrated in Fig. 3. with a conical seat at the bottom to receive the head of 
D \; the valve, which carries at the bottom end of its stem 

2" > THE S HNG Mac .E jose 
BTAILS OF THE SWAGINC ‘ACHINE a leather-faced disk. This disk, and the valve as a whole, 


vertical movement of about 4% in., and in its 


The air cylinder is fitted with a piston whose stem, has a 
2% in. in diameter, passes downward through the lower 
head of the cylinder, while around the stem there is a it closes the series of eighteen Yg-in. holes drilled through 


heavy compression spring acting upon the lower face of 
; } 


extreme upward position with the valve open at the top 


the bottom oft the body. At the side of the hocdy ther 
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Is a tapped hole for a %4-in. pipe. Pressure of the foot 
upon the lever opens the valve at the top and admits 
the air pressure as required through the three-way cock 
and upon the top of the piston, the pressure and speed of 
operation thus being conveniently controlled by the 
operator. 

The die details in Fig. 3 show the form of opening 
for the swaging of the flue, the semicircular die faces 
flaring out slightly as they approach the open faces of 
the dies. This drawing also shows the arrangement of 
the four springs seated in the corner of the dies to throw 
them open when the pressure is released. Both dies, it 
will be noticed, are planed out along the sides to fit the 
vertical guides secured to the inside of the machine 
uprights. 

A Five TESTER 

Fig. 5 illustrates another important device made in 
this shop for testing flues under pressure after the ends 
have been welded. 

The apparatus consists of a long section of very heavy 
hydraulic pipe with caps at the ends, which are closed 
against the tube ends to hold it securely during the test. 
The work is inserted from the end nearest the observer, 
the cap at this end being held tightly in place against 
its gasket by a powerful lever, fork-shaped and set up 
snugly by a handwheel and screw at the lower end. Water 
pressure is applied to the pipe connection shown near 
the middle of the length of the device, the pressure gage 
heing clearly seen immediately at the rear of the illus- 
tration. 

This apparatus allows the tubes to be quickly inserted 
and removed, and if there is any weakness at any point 
in the weld or elsewhere in the work, it is revealed at 
once upon simple and ready inspection of the tested tube. 


i 





FIG. 5. A 
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A Book on the Looks and Details 
of Machines--!] 


By JoHN 





SY NOPSIS—This is the first part of a short book 
that at the time of Professor Sweet’s death was 
left in manuscript form. In stating h is purpose 
in preparing it, Professor Sweet wrote, ~ — 
so my readers will find that what is new in this 
work, if anything, will relate to the looks, dura- 
bility and fundamental principles involved in the 
construction of machinery.” 





A mechanical engineer of an observing mind once 
made the remark that if the problem of designing a 
new machine tool be given to the principal designers 
in the country they would all bring out the work in about 
the same way. Admitting this to be true—and it likely 
then one of the we reach 





two conclusions must is 


Is 


EK. 


SWEET 


That is an idle remark, as those who do the selling full 
well know. 

If the fundamental laws governing machine design are 
known and followed and the day of useful improvement 
is at an end, then were it possible to construct machines 
to last a hundred years, they might as well be so made. 
Some claim that there is no use in making machines to 
last over twenty years, for machines have so improved 
in twenty years that it is best all that 
old and put in new, as the new will pay for themselves 
in a short time; moreover, that it 
years from now—that is, that machines and engines will 
that build will then be 


to destroy are 


will be the same ten 
have so advanced these we 
out of date. 

If we are to judge from the past that such is to be 
the case in the future, then would it not be best to step 
ahead ten fifteen and build 
now the machines ten or twenty years 


how 


or years 








PLA NING MACHINE TABLE 





ahead of our time? The businessman 


























will say no, because we cannot sell 
nare 3 them: and to a certain extent this 
may be true. It cannot, however, 


be wholly true, for all new departures 
have found enterprising purchasers 
to form entering wedge 
that has brought the majority up to 
a higher level. It to 


enough an 


is easy say— 


. and to prove sometimes—that things 

a [47 are made well enough or too well, but 
= the history of engines and machine 
== He Yj tools proves that, while there are ex- 
ti: J /, )/. MV ceptions in the long run, those who 

Comme have made the best work have made 

ad IMPROVED the most money and have lived to see 

2 those handling cheap machines fail. 

. 3 It is plain, too, to any observer that 

FIGS. 1 TO 3. THREE ELEMENTARY DESIGNING CONSIDERATIONS all successful firms are doing better 
Fig. 1—Spring of cast-iron straight-edge clamped at ends. Fig. 2—Detail of work than formerly and striving for 
pow ety I ray TO Aces in contact Fig 3—Common hetter still. It is possible n fact. 
even probable—that the steam en- 


that well-known laws and truths in machine design have 
been established and that the majority of machine de- 
signers know what these laws are and follow them, or 
that there is such a thing as fashion in machine design 
and that machine designers, like architects, follow the 
fashion. It is the belief of the writer that this latter 
is the true explanation, not only as regards the appear- 
ance of the finished product, but also as regards much 
of the working mechanism. 

So much has been done by the most able men in the 
profession in regard to the theory and mathematics of 
machine design that the following will not in any way 
treat of the subject on those lines, so my readers will 
find that what is new in this work, if anything, will re- 
late to the looks, durability and fundamental principles 
involved in the construction of machinery. Many will 


say, What do the people who buy and use machinery care 
about the looks so long as the machine does its work? 


gine may not be wanted a hundred years from now. 
Hence, extra expense to gain a hundred years’ endurance 
would be a waste of money; but in the case of machine 
tools no end to their use can be anticipated, so if they 
can be made right, no objection can be made to their 
lasting too long. 


RuLes ReGarpiInG Looks 


Ruskin, in his works on art and architecture, points 
out many facts in regard to why things look right and 
why wrong, and gives what may be called ,ules by which 
one may tell whether work is good or bad. May not a 
proper study of the art in designing machinery develop 
rules by which the designer can tell whether his work 
is right and looks right? 

For instance, a post or a column should not have a 
capital unless it is tapered or has a substantial base 
that is, not only a substantial foundation, but an en- 
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larged foot. So, too, a single-column machine never has 
been, nor ever can be, made to look right with the body 
of the same size at the top as at the bottom. The orig- 
inal Bement shaper and the Brown & Sharpe toolroom 
miller, in respect to looks, can no more be improved 
upon than a Tuscan column, to which nothing can be 
added and from which nothing can be taken away, to 
make it look better. 

In a measure the same rules that hold good in archi- 
tecture hold good in machinery. In the case of foun- 
dations, and superstructures also, the center of the foun- 
dation should be central under the center of pressure. 
So, too, in a machine where the structure is heavy, each 
support should rest central over its base: and when for 
utility that is not necessary, to look right it should so 
appear. 

Again, when a column is set over another or over a 
short pedestal, the lower must be exactly central under 
the upper and must also be the larger of the two. So, 
too, with the posts of a marine-exgine frame the diverg- 
ing lines of the sloping posts, if continued, should never 


fall outside of the base casting below. 


THe MIXING OF STYLES 


In architecture the mixing of styles is never as hap- 
pv in its results as a pure design in a single style. The 
same thing holds good in machinery. Though a ma- 
chine need not be Greek or Gothic. it is not good de- 
signing to make some parts round, others square and 
others I-beam sections when the requirements are similar. 

What looks correct in architectural designing is some- 
times used as an argument to show that a similar 
arrangement must be right in a machine, but that is 
not true. The conditions cannot be alike, and the right 
process of reasoning in each case would at once show 
that different treatment is necessary. Examples that rep- 
resent the proposition are a lathe mounted on two column- 
shaped closets and a two-column portico of a dwelling. 

The columns of the portico rest upon a base that ex- 
tends from one to the other, whereas the bases of the 
closets have no connection whatever. Besides, the por- 
tico is stayed to the building, whereas the lathe is a 
structure by itself. The lathe bed supported in that way 
appears wrong and is wrong, because the loads at the two 
ends are unequal and call for unequal supports. The 
end is not the proper place for the footstock end sup- 
port, because the footstock is a moving load. The whole 
structure does not look right, as that kind of support 
implies a flexible bed. If the bases rest upon an uneven 
or changeable foundation or floor, the whole tendency is 
to spring or twist it out of truth: and a flexible bed is 
lathe bed either in fact or 


not what is wanted in a 


appearance. 


BALANCE IN BASE AND CORNICE 


In architecture a building with a prominent cornice 
and no visible base, or with a visible base and no cornice, 
does not look right. A column with a capital and no 
base or plinth or taper does not look well. 

The Doric column with a cap and taper would not 
look well if set upon the ground. There is alwavs a 
plinth, or the floor of the portico, to justify the cap- 
ital. Windows and chimneys with ornamental preten- 


tious caps and no visible base are bad examples of 
architecture. 


Machines do not want to be like columns, 


Vol. 
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windows or chimneys, but the principles that demand 
proper bases for these things are the same principles 
that govern the design in machines, and the principle is 
expressed in the one word “consistency.” 

To be consistent, innumerable conditions have to be 
considered, sometimes conflicting, and there is a ques- 
tion of judgment as to which it is most desirable to 
conform to. Assume that some machine is in the main 
like a square box and, so far as the mechanism or use 
is concerned, it could come down straight and square on 
the floor or foundation. If it is to be swept around, it 
would soon look bad, from the fact that the sweeping 
would soil it to an indefinite height, whereas if it had 
at the bottom a simple band for an inch or two in height, 
that would limit the disfigurement. This is a very lit- 
tle thing, but reason enough of itself for the band; 
though however elegant or plain the machine may be, it 
simply will not do credit to the designer without some 
show of a foot where it rests on the floor. 


PROPORTION OF FOUNDATIONS 


The center of a foundation should be not only di- 
rectly under the center of pressure, but the size of the 
different foundations should be in proportion to their 
load. 

The proposition is easy to understand, and the reason 
comprehensive when one realizes that nothing is abso- 
lutely rigid. The earth will settle beneath a founda- 
tion; masonwork is compressible, and cast iron will com- 
press and spring. If the foundations are in proportion 
to the loads, all will go down uniformly. 

The principle laid down by Eastlake, “The hole and 
not the material surrounding the hole should be the orna- 
ment,” applies with as much force to machine framing 
as to architectural decoration. Examples of the two 
forms may be seen in a Sellers planer and those where 
other shaped openings have been adopted. No form of 
hole will weaken a member less than a round one, nor 
look better in a machine, though others do in archi- 
tecture, 

Machine tools that would never wear out, were such 
a thing possible, would be tools that never would wear 
out of truth, and it is in this branch of the subject— 
endurance—that it is hoped to make this work the most 
valuable. It is no new thing to consider whether there 
is or is not ample wearing surface. That is not the 
point to be emphasized, but the proper relative propor- 
tions of the wearing surfaces. 


PROPERTIES OF MATERIAL 


All of the material we use in machine construction, 
except lead, possesses the quality of tempered steel— 
spring to a certain extent—and all the material, but 
hardened steel, the plastic quality of lead. 

To illustrate these two facts in a way that will for- 
cibly impress the designer, first let us go into the road, 
where, after a rain, the mud has thicknened, and level 
off a spot ten or a dozen feet long and lay a board flat 
upon it, then place upon each end of the board a heavy 
weight. The result will be that the board will go down 
at the ends and spring up entirely away from the mud 
in the middle. Put cast iron in the place of the mud 
and the board will do exactly the same thing. Take 
a cast-iron straight-edge and put it on a true planer table 
and see that they fit perfectly; strap down each end 
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as is usual in fastening things in such cases, and the 
piece will spring up at the center to a surprising de- 
gree (see Fig. 1). 

This occurs in practice where joints are made to resist 
fluid pressure. If elastic packing is used, it yields to 
compensate for the springing of the metal: but when 
joints are made metal to metal—that is, without pack- 
ing—the plates must be fairly rigid, the bolts not too 
far apart and the surfaces in contact a very narrow band 
not much exceeding, if any, 14 in. in width (see Fig. 2). 

Assume another condition—a flat place in the muddy 
road, as before, with two blocks, one 3 in. square and 
used as a stepping stone. If one steps squarely upon 
the center, it will take him safely over. Take the other 
block a foot square; if one steps an inch and a half from 
the edge, the chances are that he will go into the mud. 

This is nothing but an exaggerated example of what 
occurs with pieces of metal, and it is the keynote of all 
foundation building. Further, it is one of the factors 
entering into the problem of properly proportioning slid- 
ing surfaces. A sliding block resting on cil and the 
board on the mud behave similarly. 


GeaR TEETH 


Cast iron and the other metals used in machines and 
tools possess the property of elasticity, which, while un- 
desirable in a general way, is not always so. In a ma- 
chine framing where the results vary in value according 
to their truth, then the nearer absolutely unyielding 
the frame is, the better. The tooth of a cast-iron 
wheel, on the other hand, is a cast-iron spring: and that 
shape that would be the strength of a steel 
spring would be the best form, so far as strength goes, 
for a gear tooth, except for the difference in relative 


rear 


best for 


lengths. Nearly all gears as now made would be greatly 
improved in strength by the simple application of this 
principle. In the wood handle of a nail hammer and 


in the case of axles of railway carriages this principle 
has been used so long that no one thinks of it or knows 
It is neglected in hun- 
De- 


the courage 


hardly how it came to be used. 
dreds of cases where it would be equally valuable. 
signers never think of it, or else have not 
to apply it. 

Some parts of machines may be best, strong and flex 
ible: others, and 
sessing weight for no other purpose except that of simply 


rigid weak: and others hest for pos 


weight. Every spring or beam, however rigid or heavy. 
has a certain rate of vibration—a rate that it 
tain if it vibrates at all: and it cannot be 


will main 
made to vibrate 
at any other rate without changing some condition or 
element. This principle comes in in the use rather than 
in the construction of a that in the 
construction the more the liability to vibrate is avoided 
the better. 

Added weight reduces the rate of 


machine, except 


but 
cessive impulses, however slight, if in harmony with the 
natural will set up a tremor 
and chatter in a tool that in the case of frail framing 
hecome objectionable. 


vibration, 


suc- 


vibration of a machine 


THE 

The force of a blow is in proportion to the weight 
and velocity of the element that delivers it; its effect 
depends entirely upon the density of the element that 


HamMeErR BiLow 
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delivers it and inversely as the distance the anvil moves 
while it is being brought to rest. 

The usual measure of a blow is the weight multiplied 
by the square of the velocity; that is, the 
blow given by a 10-lb. weight falling 10 ft. a second 
will figure the same as a 40-lb. falling 5 ft. a 
second, but the result when applied to doing work proves 
to be vastly different. A quick blow from a small ham- 
mer will only rivet over the end of a rivet, whereas the 
slow blow from a heavy hammer will upset it for its 
whole length. Forgings may be injured and even ruined 
by using too light a hammer, by drawing the outside sur- 
apart. Castings 
broken by using too heavy a hammer, by up- 
setting a rivet too much in a hole. 


force of a 


weight 


face of a bar and pulling the middl 
may be 


BREAKING PIECES 


The ease or difficulty with which a piece can be broken 
depends upon whether the bending force is concentrated 
on one point or diffused through a wide distance. A 
har of metal 114 in. in diameter nicked with a chisel or 
V-tool to 11, in. 
if turned down to 114 in. in size for a considerablé length, 
it is difficult to break. This is another view of the fact 
presented by the hammer-handle illustration mentioned 


in diameter will break easily, whereas 


above, 
One of the 
amount of metal to carry a load is that of an I-beam, 


strongest forms to adopt for a given 
so as to buckle: 
assumption that all the 


this relates to 


if the beam is not too long or narrow 
but the theory is based on the 
metal is of uniform quality. So far as 


castings it is not a safe assumption. 


LENS Suape, HoLtow Secrions Posts 


In large little strength. 
and in the ease of thin edges of lens shaped pulley arnis 


AND 


castings the center has very 


and sections of like character the thin edges are much 
stronger than the body of the work. when not cracked 
things that inter 


In casting. This is one of the many 


fere with the absolute reliability of mathematical deter- 
minations of the strength of machine parts. 

A rectangular hollow 
| heam of the 


times 


fully as 


same weight and form, and 


section is nearly if not 
trong as an 
12 to 16 stronger to resist torsion than the ordi 
harv form of framing consisting of two side plates and 
CTOsSSgZirts, 


fail 
buckle, it is a 


Posts or parts subject To either by 


compression 
short to 
whatever the 


crushing or buckling, If too 
little moment 
section: but if 


matter of form of the ecross- 


long, a hollow evlinder is best because 


all parts are braced against buckling, whereas in a rect- 


angle the center of the webs buckles easily. This is also 
true of channel or angle sections. 
In machine framing, the circular section does not lend 
itself readily to the 
The angle and channel sections are costly for patterns 
and finish, and the 


their places. 


fastening of boxes and brackets. 


rectangular hollow box has taken 


eos 
E53 


A Rust-Preventing Grease, said by a 
be readily 


German exchange to 


soluble in benzine even after many months’ stand- 


ing, can be prepared by emulsifying an aqueous solution of 
chromic acid or chromates with hydrocarbons, saponifiable 
fats and oils or the like The fatty constituents serve as 


an adhesive, while the chromic solution prevents rusting, it is 
claimed. Equal parts of fat and a 5 per cent. solution of so 


dium bichromate are triturated in a mortar 
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Milling Camshaft Heyways 

By F. 

A camshaft fixture for cutting the kevways of a Fay & 

Bowen marine-engine camshaft is shown in the illustra- 

tion. These cams are made separately and keyed on their 
shaft before the final grinding. 

This fixture consists primarily of the long bed J which 

is bolted to the table of a hand miller. The block C sup- 


H. CoLvin 





a 


SIMPLE 


ports the shaft A, which is to be milled at B for a Wood- 
ruff key. 

The plate D is accurately laid out for indexing the cams 
around the shaft, while the notched red 7, working in a 
pin at J, positions the keys lengthwise on the shaft. This 
plate is laid out to index for either two-, four- or six- 
cylinder motors, all the necessary notches being cut, as can 
be seen. 

To avoid errors in indexing, it has been found advisable 
to fill the other notches with a soft metal plug as at G, to 
prevent the latch # dropping into it by accident. The 
notches to be used are also marked with chalk, as indi- 
cated. This is a simple fixture, but has proved satis- 
factory for this work. 

. 8 


Boring Parallel Equidistant 
Holes in Castings 


By H. H. PARKER 


It haps necessary to machine the iron castings, Figs. 
and 2, so that the 1-in. cored *4 in. in diameter, 
would be parallel to the ? bore for the one in Fig. 1 
and to the 214-in. counterbore for that in Fig. 2. The 
center distance ( was to be the same for both of the 
castings. 

As my lathe was small and my equipment limited, the 
t was rigged up. After truing the 
1 was strapped to the 
casting faced 


holes, 
Py-in. 


fixture shown in Fig. 
faceplate the casting shown in Fig. 
faceplate, the large cored hole bored and the 


off. Then the casting shown in Fig. 2 was counterbored 
and the bottom faced. The pieces A and B, Fig. 4, were 


turned up from a piece of iron bar, A being made a close 
working fit in the counterbore in the casting shown in 
Fig. 2 and B in the hole in that shown in Fig. 1. A 
shoulder was turned on the bottom of B, fitting tightly 
into A, as shown. Care was taken to make the bottom face 
f Band both faces of A square, and the cylindrical sur- 





DEVICE FOR INDEXING 
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faces and the shoulder concentric. A 4$-in. hole was bored 
through B for a %-in. bolt; this hole must be square with 
the face, but not necessarily in the center. A was drilled 
and tapped for the bolt, in line with the hole in B. The 
parts A and B were then put together and bolted to the 
faceplate, which was again tested for trueness, the proper 
distance from the center of the plate. Pieces of paper 
were inserted between the surfaces to prevent slipping. 
The casting shown in Fig. 1 was slipped over the fixture 


Beth: | 


i 
J 


CAMSHAFTS 


and clamped, it having been split and provided with 
clamping lugs for clamping to a column. Straps were 
holted to the faceplate to hold the small end in position, 
and the 1-in. hole was bored, the boss at the small end also 
being faced. 

The casting was removed, and the outside nut holding 
B was taken off, allowing A to be lifted off without dis- 
turbing B. Then the casting shown in Fig. 2 was located 


over A, the nut put on again and tightened, and the bolt 


Fc tee, 











he 








Saw of f Bolt here 
arver 


Shouider~| 
Cour erway | 
Side Elevation 
FIG.4 
FG. yg 
WORK AND HOW EQUIDISTANT HOLES WERE 
BORED IN IT 


THE 


sawed off flush with the top of the nut. Straps were put 
on to hold the small end of the casting in position and 
the hole was bored. 

It can be seen that the success of this method depends 
upon the trueness of the faceplate and the fixture pin 
and also the previous facing of the two castings. 
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Efficient Formed-Tool Grinding 


By J. B. Murpuy 


In this article consideration is given to the grinding 
of circular forming tools of the sort used generally in 
tooling National Acme, Gridley and Cleveland automatic 
screw machines. 

In a forming tool the wear occurs at two points—the 
easily remedied, takes place directly at the 
cutting edge. This, however, is never allowed to become 
very dull, for as soon as the tool fails to cut properly 
it is removed and reground. 

This grind is quite simple and can easily be done 
freehand by a practical tool-grinder, it being only necessary 
to try the face with a small square; for if this face be 


first, and more 
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EFFICIENT FORMED-TOOL GRINDING 


not square with the clamping surface, the work produced 
will be tapered. 

The second point of wear—the most troublesome and 
most difficult to remedy—is the wear produced on the 
sides of the cutting edges by the friction of the work 
as the tool is fed into the stock. This, of course, is 
caused by the absence of side clearance, or in some cases 
by insufficient side clearance, and will be far more severe 
at the part of the forming tool that serves as a parting 
cutter, as at C jn Fig. 1. 

Where a cutter with a sharp corner occurs in a formed 
tool, this corner is rapidly dulled, and more and more 
of the burden of the cut is moved from the edge toward 
the center of the tool. Since the cutting corner on the 
side marked C is weaker than the opposite corner, through 
having less support, it is rapidly worn away and the side 
of the cutter at C is more or less badly worn to a distance 
of from 7, to \% in., or even more, from the edge. All 
this stock must be ground away before the tool is again 
fit for use, entailing a serious loss of both tool stock 
and time. 

Practical various screw machines 


experience with 


teaches that this side wear usually extends about 14 in., 
no matter how carefully the tool may be ground. I 
believe it would be impractical in the great majority of 
cases to give each cutting point of a formed tool side 
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clearance, for to do so would seriously weaken the tool ; 
indeed, in the case of small forming tools, they would 
probably break at once upon being put into service. If 
the tool is small in diameter, or complex in face profile, 
side clearance might act as a “check,” and cause a bad 
fracture. The method of grinding such formed tools, 
as shown in the illustrations, is the result of considerable 
experimenting, and while it does not entirely eliminate 
wear, it this trouble to a minimum and 
us to save much cutter stock and time and in- 


side reduces 
enables 
creases the production. 

By experiment I find that satisfactory results may be 
obtained if the cutting face i: ground off center and 
ground a little concave, then set in the screw machine 
below the center and the cutter revolved enough to bring 
the cutting edge of the tool about 8 deg. below a line 
passing through the center of the work and the center of 
the forming tool, as shown in the diagram, Fig. 4. For 
this a height gage is used, and by measuring with this 
gage from the tool holder every forming too! may readily 
be set correctly. By way of example, take the 2-in. cutter 
shown. In grinding, a line is scribed across the center; 
parallel with this line and about ,'y in. from it a second 
line is scribed. These lines must be located so that the 


last line mentioned will remove all the worn part of 
the cutter and leave the tool fit for use. If preferred 
the angles shown in Fig. 2 may be used for these two 


lines, and the lavout as given in Fig. 2 followed. Next 
we set the cutter in a on the table No. 1 
Cincinnati universal tool grinder, and see that the vise, 
turret and scale are all set at zero. 

The cutter is now set by the vertical center line first 
mentioned, using a square on top of the vise jaw, and the 
vise tightened. A No. 2 Cincinnati (cup shape) grinding 
wheel is then placed on the spindle and the knee of the 
grinder swung around on the column 10 deg., as shown 
in Fig. 1. This latter setting of the tool-grinding 
machine throws the cut around on the periphery of the 
grinding wheel and “dishes” or concaves the face of the 
cutter in an amount proportionate to the distance the 


vise of a 


knee is moved around on the grinder column. 

When the cutter is ground until the second scribed 
reached, three things should have accom- 
plished. First, the cutter will be sharp and square if it 
has been tested with a square during the grinding process 
and the proper minute adjustment of the table made; 
second, the cutting face will be off center an amount 
equal to the distance apart of the two scribed lines, and 
third, the face will be slightly concaved. This latter 
gives a freer chip passage, and the frictional contact of 
the chip upon the cutting edge of the cutter is correspond 
ingly reduced, thereby greatly prolonging the life of the 
cutter and lengthening the periods of service between 
regrindings. The tool is now set in the automatic with 
a height gage as previously mentioned. 


line is been 


In dressing the grinding wheel all dressing is done 


at the surface B. The movement of the table of the 
tool grinder is along the line marked A, Fig. 1, and a 
lever feed is used. The gage shown in Fig. 2 is con- 


venient for laying out the second of the scribed lines. 
A study of the method described will show that if a 
tool is ground with the cutting face on a line with the 
center, it must also be set in the screw machine true to 
center: that is, the center of the work, the center of the 
forming tool and the cutting edge must all be true in the 
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same horizontal plane to operate the tool at its maximum 
efficiency ; for if the tool so ground is set above the center 
of the work, there will be an excessively heavy side wear 
on all the cutting points of the tool, causing frequent 
regrindings and resulting in a serious loss of stock and 
time. If a tool so ground is set below the center of the 
work, we will have a scrape instead of a cut; a condition 
upon which comment is unnecessary. 


forming tool off center and 


The idea of grinding a 
concaved is to permit the tool to be set below the center 
and vet counteract the scraping effect ; to produce instead 
a cutting effect. As will be seen in Fig. 3 the wear, if 
a tool is ground true to center line, will be in a line 
paralleling the vertical center line of the tool and the 
length of the wear will be proportionate to the depth 
of cut. This condition is just what we are trying to 
get away from, because this action so greatly destroys the 
sides of the cutter. 

If the cutting face is ground off the center and con- 
caved, the tool may be set the center and the 
cutting edge raised to the center line of the work and 
This will cause the 
instead of 


below 


cutter minus the amount of offset. 
cut to run from the center line of the tool 
parallel with it, and the sides of the cutter are thereby 
preserved, as shown in Fig. 4. 

The amount the cut will diverge and run from the 
center will be in proportion to the amount the cutting 
face of the formed tool is ground off center. This will 
the the tool 

such a tool should be 


also be influenced by amount is concaved, 
The maximum amount below 
the center is the amount it is ground off center. This 


distance may be diminished if there is a tendency to 


set 


chatter. 

It must be remembered, however, that it is possible to 
nerease these angles to the point where they become 
wholly inefficient. It is not difficult to overdo the matter. 
While, in practice, angles less than those given here may 
be used, the latter should never be exceeded. Our figures 
the limit, in standard practice, 


as given here are about 


and are for cold-rolled steel. 
- 
Equalizing Office and Factory, 
Hours and Privileges § .. 

By Crarves L. PEARSON 


“In the good old days,” when the office force consisted 
of a bookkeeper, a billing clerk, an order clerk and an 
office boy, and everybody had to work nights to get off 
“the balance,” there was perhaps some justification for 
having the regular working hours of the office shorter than 
those of the factory and for extending special privileges 
to office employees. 

jut today, with office work as highly specialized as 
factory work, with the addition of stenographers, cost de- 
partments, planning departments and mechanical account- 
ing methods, do the reasons that originally justified a 
distinction between office and factory still exist? Is 
there today any reason why the office employees should 
enjoy special privileges and work shorter hours than the 
factory ? 

There are many managers who, perhaps not having 
given the matter particular thought, feel that the office 
employees are really a class apart, that they are entitled 
to special privileges and to shorter hours than factory em- 
It is doubtful, however, if anvone today who 


plovees, 
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will carefully analyze the matter will be able to discover 
any good reason for this distinction. There are, how- 
ever, a number of reasons why uniform hours for both 
office and factory are desirable: 
Pay FOR SERVICE ONLY 

1. As a matter of economy. The present-day office 
force is much larger, in relation to the factory force, than 
The factory employee presumably is paid only 
There appears to be no good reason 


formerly. 
for service rendered. 
why the office employee should be paid on any other basis, 
work any shorter hours or enjoy any more privileges. 

2. It is difficult to draw the imaginary line between 
“factory employees” and “office employees.” Cost de- 
partments and planning departments merge office func- 
tions and factory functions so completely that it is diffi- 
cult to keep up the class distinction, and many disputes 
arise, causing hard feeling and dissatisfaction among 
those who do not receive the special privileges, although 
little or no difference can be discerned in the nature of 
the work done by employees on each side of the “line.” 
Anyone who has tried to solve this vexing problem is 
well aware of the difficulties involved. 

3. One of the most serious causes of trouble is the 
granting of special privileges. It should be the aim of 
managers to abolish special privileges whenever possible. 

t. As a matter of fact, office employees do not work 
any harder than shop employees; they are not required 
to concentrate any more closely, and their work is not as 
fatiguing as most factory operations. Modern develop- 
ment in manufacturing processes has so highly specialized 
operations that more intense concentration is required. 
Office operations are also more highly specialized, but re- 
quire less individual skill and technical knowledge than 
formerly. 

5. Uniform hours and uniform privileges will break 
down the fictitious class distinction that now exists in 
many plants. It may be argued that the people emploved 
at office work are radically different both as to education 
and home environment from those who work in the fac- 
tory. It is doubtful if any greater distinction exists in 
any plant between the factory and office people than may 
be found within the factory itself among the emplovees 
in different departments or on different classes of work. 
If a distinction is made between office and factory em- 
ployees for “social” reasons, why not make similar dis- 
tinctions between factory departments for the same rea- 
It is just as fair and just as logical. 


sons 2 
Democratic FEELING ENGENDERED 


6. Uniformity of working hours and privileges natur- 
ally leads to social intercourse between factory and office 
employees, which is very desirable, resulting in better 
feeling and better codéperation throughout the entire 
plant. It emphasizes very strongly that the company 
desires to deal fairly with all its employees and to deal 
with them as a whole rather than in classes. It is cer- 
tain to develop a more democratic spirit in the entire 
organization. 

There is at the present time a great deal of agitation 
throughout the country for shorter hours for labor. In 
many plants and industries the application of some form 
of so-called “scientific management” is so materially in- 
creasing the production of labor and improving working 
conditions that shorter hours are a logical sequence. In 
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this agitation for shorter hours for labor nothing is heard 
about shorter hours for office employees. Undoubtedly 
one of the potent reasons for the demand for shorter 
hours by factory employees is the fact that shorter hours 
have been granted to certain classes of employees. Shorter 
hours for factory employees seem assured in all industries. 
Will this be accompanied by a corresponding decrease in 
office hours, or will opportunity be taken of present con- 
ditions to make office and factory hours uniform, or at 
least more nearly so? It would appear that the present 
time, when factory hours are being reduced till they ap- 
proximate more closely the hours that it has been custom- 
ary for office employees to work, is the logical time to 
establish for these different classes of work a uniform 
standard of working hours. 

Of equal importance are the special privileges it is 
customary to grant office employees, such as freedom from 
the requirement to register time, latitude as to exact time 
of starting and quitting, and vacations with pay. All 
these privileges and some others that are commonly grant- 
ed to office employees are the cause of much dissatisfaction 
among factory workers. 

PUNCHING THE TIME CLOCK 


In the matter of registering time there appears to be 


no reason at all why office employees should not register 


their time, if it is customary for the factory employees to 
do so. If this is done, promptness in attendance will be 
a logical result. 

The problem of equalizing vacation privileges is per- 
haps more difficult, but by no means impossible of solution. 
One way to handle this matter is to consider the vacation 
with pay as a form of profit-sharing and to grant it on a 
basis of merit. Employees who are irregular in attend- 
ance are not entitled to as much in the way of privileges 
as those who are always on time and who are rarely ab- 


sent. A plan that has been used successfully by one con- 
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It is not my intention to recommend any revolutionary 
hanges. The hours and privileges granted certain em 
ployees are apt to be based on long-established usage, and 
any radical change might be inadvisable. It is possible, 
however, during periods of change to bring different ele 
It is hoped that 


managers will give this matter more thought in the future 


ments to a more nearly uniform basis. 


and that, when changes in working hours or privileges are 
efforts 
classes of employees in the plant as nearly as possible on 


under consideration, will he made to place all 
the same footing. 

It is possible that if opinion and experience are brought 
to bear on this subject, results may be obtained that will 
prove to be entirely satisfactory from the standpoint of 
both emplover and employee. The desirability of the re- 
sults in view is hardly to be questioned; the difficulty is 
entirely with the means, the 
statement that this difficulty is by any means insurmount- 


able. 


and no one would make 


® 


Installing Sugar Machinery 
im Hlawaii 
SPECIAL CORRESPONDENCE 


One of the most interesting branches of work which the 
engineer has to deal with is the installing and erecting of 
Whether this 


smelters, in logging camps, or in mills of one kind o1 


heavy equipment. is done at mines and 
gnother, there are always a number of novel problems aris 
ing owing to the peculiarities in the equipment itself, 
in the construction of the building where it is to be in 
stalled, or in the nature of the apparatus which is avail 
uble for handling heavy and bulky machine parts. 

Our readers are already aware that a large percentage 
the 
manufacture of 


Islands is in 


The 


of the engineering work in Hawaiian 


direct line with the cane suyar, 











CRYSTALLIZER SET UP ON A 


FLAT-CAR 


SUGAR 
SHORT 


FIG. 1. LARGE 


cern is to grant one week’s vacation with pay for each 
25 consecutive weeks of perfect attendance. This 
every employee an opportunity to earn a two weeks’ 
The employee’s record may be- 


gives 
vaca- 
tion with pay each year. 
gin on any Monday morning, the only requirement being 
25 consecutive weeks without absence or tardiness. The va- 
cation must be taken at a time approved by the company 
and not necessarily at the end of the 25-week period. 


SLING FOR HOISTING LARGE SUGAR 


CRYSTALLIZER 


RIGGING 


large number of suvar factories s« attered about the Islands 
means that there is always a great deal of important work 
coming to the attention of trained engineers. 

Sugar machinery in all of its details is of very heavy 
construction, and not infrequently it has to be erected in 
structures with rough and ready equipment that may be 
available, and frequently with the aid of workmen not 
overskilled in the rigging up and slinging of big, heavy 
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work. A great deal of this machinery is shipped to far- 
away parts of the world, where perhaps the sugar mill 
may represent the only industrial plant in the section and 
where there are few trained mechanics to assist in the 
installation or operation of the equipment. 

In the Hawaiian Islands the building of this class of 
apparatus has been carried on for so many years, and has 
been in fact the principle machine-building industry for 


so many years, that practically all the engineers and me- 
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will be noticed, are very short affairs. The locomotive is 
a regular plantation engine used in large numbers about 
the Islands—every plant having several of these locomo- 
tives and a large number of the small cars, which are 
commonly utilized in running about the sugar plantations 
when bringing in the cane when cut for handling in the 
mills. 

Fig. 1 also gives an excellent idea of the appearance of 
the crystallizer, showing the big driving gear at the end 

















CRYSTALLIZER NEARLY OPPO- 


SITE MILL UPPER DOOR 


chanics in general have had a more or less extended experi- 
ence with the work. 

Some time ago, in the installation of equipment at the 
Ewa Sugar Mill, some few miles out of Honolulu, a bat- 
tery of 26 big crystallizers had to be placed in position. 
The methods adopted for handling this heavy work are 
illustrated by the photographs. 

These crystallizers measure 8 ft. in diameter by 20 ft. 
in length and weigh 16,000 lb. each. They are built up 
of %-in. boiler plate. The heads are of %-in. plate. 
They have a shaft running through from end to end. The 
shaft when in operation in the mill is rotated slowly to 
revolve a series of blades which keep the mass of sugar 
moving constantly about with an easy motion in the cylin- 
drical tank. 

During this stirring process evaporation is constantly go- 
ing on, permitting gradual crystallization of the material. 

The hoisting machine used for lifting the crystallizers 
to the second floor of the structure was a steam plowing 
engine, which, as used on ranches, is fitted with a big 
winding drum underneath to pull a gang of plows. 

To carry the hoisting tackle a monorail system was 
erected in the mill, the outer end of the rail projecting 
some 12 or 15 ft. from the building, where it is supported 
upon an A-frame, as seen in a number of the views. This 
structure outside of the mill was of heavy material with 
a base about 20 ft. wide, with ladders formed up either 
side of the legs. 

One of the crystallizers, as brought in on a pair of flat- 


cars from the siding, is shown in Fig. 1. These cars, it 


FIG. 





4. 





CRYSTALLIZER READY TO BE PUT ON SMALL 
CAR OR TRUCK IN MILL 


for operating the horizontal shaft and the beating vanes 
inside. 

Fig. 2 illustrates the crystallizers with the men at work 
rigging a sling about the cylinder, which is to be hoisted. 
One end of the crystallizer is shown jacked up on the 
block to admit of the ropes being passed freely around 
the middle, while a steel yoke is seen at the top for seizing 
the ropes and forming a loop for the hook of the hoisting 
tackle. Fig. 3 shows the crystallizer going up alongside 
the big opening in the mill, through which it is to be 
passed to the floor of the building. 

An 8-ton triplex block was used on the monorail, the 
workmen shifting the load from the rope tackle to the 
triplex hoist, the work remaining suspended on the tackle 
block while the hook of the triplex hoist was swung under 
the steel loop to take the load from the rope tackle. 

Fig. 4 illustrates the manner in which the crystallizer 
is hoisted to place a car under the body to enable the 
cylinder to be transferred to the point of installation in 
the mill. 

When the crystallizer has been brought approximately 
into position, the rope tackle is again applied to lift it 
from the car and suspend it while it is turned around 
crosswise into position with the rest of the battery of 
erystallizers. After it has been swung about into cross- 
wise position it is dropped onto small rollers to enable 
it to be dragged and skidded into its permanent location. 

The installation of crystallizers was conducted under 
the supervision of R. Renton Hind, consulting engineer 
of the Honolulu Iron Works. 
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of the powder charge. It is a drop forging of Class C 
steel, 0.89x0.70 rectangular section, in multiples of 71, 
in. It is shown in detail in Fig. 565. The blanks are 
first heated and bent, as in Fig. 565A, then drop-forged in 
the dies shown in Fig. 567. Then follow the usual trim- 
ming and pickling, after which the ends are milled and 
the hole is drilled. This hole becomes the first working 
point for future operations. After the under side of the 
handle is milled in operation 12 it becomes a very import- 


Operations on the Bolt--l 





SYNOPSIS—The bolt is not far behind the re- 
ceiver in number of manufacturing operations in- 
volved. This article begins the detailed description 
of the successive operations performed on it. 





The bolt, which fits inside the receiver, holds the cart- 
ridge in position in the chamber and against the recoil 
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OPERATIONS ON THE BOLT 32 Drilling gas and bolt stop pin holes 
A Blocking from billet 16-19% Turning bevel, front end, and for extractor colar 
A-1 Pickling DID Removing burrs from extractor-collar groove 
C Trimming 21-28-29 Milling and counterboring for sleeve, and milling 
D Dropping to finish - for safety lock 
D-1 Pickling 25-26 Profiling extractor cam, rough and finish 
{ Trimming FF Removing burrs left by operation 28 with facing tool 
F Dropping to finish and twist GG Removing burrs left by operation 21, filing 
+ Annealing 36 Hand milling for cock-notch 
G-1 Picklimt. 32%-33 Hand milling tor sleeve lock 
1 Milling ends 22 Hand milling top of handle 
2 res firing-pin hole 27 Hand milling extractor groove 
3% Drilling striker hole 34 Hand milling sleeve stop 
43 Drilling and shaping striker seat 35 Hand milling for sleeve lock 
AA Reaming striker point hole, to finish (hand) 31 Tapping for sleeve 
5 Countersinking front end in lathe 37 Hand milling for cocking cam, roughing 
6 Facing rear end in lathe 38 Hand milling for cocking cam to finish 
7 Clamp milling handle (Watershop) JJ temoving burrs left by operation 38 with reamer 
8 Turning body, roughing , 39 Milling to remove stock, front end (run with opera- 
10 ae lugs, front and rear, and front of handle tions 20 and 46) 
on bolt : 44 Hand milling top of upper locking lug 
9 Turning body to finish 40-41 Hand milling ejector slot top and bottom 
11 Burring : LL Removing burrs from well with reamer 
12 Milling body, under side and top of handle, and 44%, Removing burrs with hand tool, rear of front lugs 
13 + A age a 1 left sid f nee 45-4514 Counterboring for head space, rough and finish 
. Milling rig and ie Side Of satety lug 46 Milling front end to finish 
14 Milling right and left side of locking lugs 17 Profiling to finish (matching head and space) 
19 ag to remove stock left by operations 12 KK Removing burrs left by operation 46 with hand 
anc ‘ 4 space tool 
15-24 Hand milling front end of bottom lug and top of 58 Bending handle 
m locking lugs 59 Reaming firing-pin hole 
20 Milling rear of handle to gage 64 Filing cam, fitting to receiver and general cornering 
46-39 Group capacity | ‘ 53 Casehardening 
48 Hand milling sides of locking lugs 54 Assembling with extractor collar 
BB Removing burrs from rear lugs and under handle 55 Freeing extractor collar in speed lathe 
aa ( Stamping stock mark ; 56 Filing ears of extractor collar 
23 Hand milling rear corners of rear lug 52 Polishing surface 
a ; ee 57 Burring bolt stop notches (with oilstone) 
*Copyright, 1916, Hill Publishing Co é5 Srowning ' 
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ant working point and is used on nearly all future opera- position. These parts and the back end of the bolt give 
tions. The body is turned with relation to this surface, the measuring points from which all the other parts are 
ro that the handle will come to its seat in the correct gaged when making the various inspections required. 
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MAIN OPERATIONS ON BOLT 
A—Body. Operations § and 9 F—Extractor cam. Operations I—Sleeve lock notch. Oper- M—Cocking cam. Operations 
b—Handle, Operations7 and 58 25 and 26 ations 32% and 33 37 and 38 
C—Upper locking lug. Oper- G—Extractor collar groove. J—Ejector xroove. Uperations N—Firing-pin hole. Operation 
ations 14, 15, 24 and 44 Operations 16 and 19% if and 41 2 
D—Lower locking lug H—E xtractor groove. Opera- K—Sleeve stop Operation 34 O—Striker hole. Operation 31. 
E—Safety lug Operations 10 tion 27 L—Under side of handle. Oper- P—Striker point hole. Oper- 
and 13 ation 12 ation AA 
OPERATION A. BLOCKING FROM BILLET Owing to the right-angle bend that the handle makes 


Transformation—Fig. 565-A. Number of Operators—One. : . a . 
Description of Operation—Blocking from bar, breaking down with the hody of the holt, the breaking-down operation 


and bending. Apparatus and Equipment Used—Billings & . . . ' x 
Spencer 400-ib. drop hammer, two dies and bending block at ‘8 quite important; then, too, the bend in the handle 
right, Fig. 566. Production—40 per hr itself requires careful attention. 
OPERATION A-1. PICKLING a ae ] ke arr 
Number of Operators—One Description of Operation— he drilling resembles the work on the gun barre Is, 


Pickling: 1 part sulphuric acid to 9 parts water, same as on except that a vertical instead of a horizontal machine 
the receiver; the pickling time varies from 10 to 15 min., the < ‘ me > 
same as on the receiver. Apparatus and Equipment Used— is used and the hole is much shorter. The form of 
Wooden pickling tanks and wire-mesh baskets Note—This , : ‘ - 
is to be discontinued, but the same process will form opera- drill employed Is practically the Same as that used tO! 
ons )- ‘ i- . 

tions D-1 and G-1 the barrels. 

OPERATION C. TRIMMING 


Note—Abandoned. The machining of the bolts, however, has a number of 


OPERATION D. DROPPING TO FINISH interesting features that are not commonly found in 
Transformation Fig 567 Number of Operators—One. ordinary machining operations, These are the methods 


Description of Operation—Dropping to finish. Apparatus and . : 7 
Equipment Used—800-Ib. Billings & Spencer drop hammer’ used in turning the handle and the body of the bolt, 
and one pair of drop dies. Production—40 per hr. 1] t] . f t] ki | . 
' > 7 as Well as le OUuTSIde O C 1OCKINE os, 
OPERATION D-1. PICKLING ’ CKINE lugs 


Note—Same as operation A-1. The handle is machined by what is in reality a turn- 
OPERATION E. TRIMMING ing operation, using two formed cutting tools, one at 

Trans atio “ig. 568. Machine Use ’erkins back- , J 

Transformation Fig 68 lachine Used—Perkins back the hack and one at the front. These tools are forced 


geared press, 3-in. stroke. Number of Operators per Machine— 
One Punches and Punch Holders—Trimming punch and die onto the work bv means of right- and left-hand screws 


punch have a square shank Dies and Die Holders—Die set x is 
in shoe and held by setscrews, Stripping Mechanism—None; as shown in Fig. 599, the tools themselves being shown 
pushed through die Average Life of Punches—50,000 pieces. 5 


Lubricant—None. Production—600 per hr Note—One oper- in detail in Fig. 600. The holt itself is held with a handle 


ation only on trimming ni th # e 4 lat] : ge ‘ 
in tine w » center » Te , >a specis . Ak 
OPERATION G. ANNEALING , ith the center of the lathe, by a special chu 


Number of Operators—One Description of Operation— that locates the hole in the bolt at right angles to the 
This is annealed in powdered charcoal in iron ts at a tem- ‘ 
perature of $20 Fn, C (1.508 ion. ¥ 7 the heat “is shut off handle and drives it for the turning, or “clamp milling,’ 


gradually as the temperature approaches the prescribed limit s it is . a . . 
and is allowed to cool slowly. Apparatus and Equipment ® !t 1 called here. This is done in a special machine 
Used—Brown & Sharpe oil-burning furnaces, same as on helonging to the lathe family and built at the Hill shops. 


receiver. m e ° ° ° 
OPERATION G-1. SECOND PICKLING The body is turned in millers of the Lincoln type. 
Note—Same as operation D-1. the bolt being driven by the miller spindle and supported 
OPERATION F. DROPPING TO FINISH AND TWIST at the outer end by a special center, as shown in Fig. 603 


Transformation—Fig. 569. Number of Operators—One Tha .. , . . . 
Description of Operation—Dropping and twist. Apparatus and Che tool is held on the table of the miller and fed under 
Equipment Used—Billings & Spencer 400-lb. drop hammer, dies he work , _,T ‘ ‘ > , Y ie 
shown in Fig. 570. Production—100 per hr. Note—First twist the work by the regular table fee d. The cutter 1s of 
of handle is done in foot vise, to allow bolt to sit in dies the regular flat forming type, made in sections to pass 


without rocking } id f } > ° ° 
OPERATION 1. MILLING ENDS to each side of the safety lug and with the ¢ cutting edge 

Transformation—Fig. 571. Machine Used—Pratt & Whit- at an angle to give a shearing cut. This is shown in 

ney No. 2 Lincoln miller, Fig. 572 Number of Machines per ne 7,72 . : : i 

Operator—One Work-Holding Devices—Special vise, Fig Fig. 606. The lubricating of this broad cut is something 

573; work located endwise against hardened stop A; cam D P « . , eneanis , < . - tn ac a 

draws swiveling jaw C with the work against the fixed jaw B. of a problem, espe: ially if the stock is tough, as some- 

Tool-Holding Devices—Standard arbor. Cutting Tools—Two imes happens , ine oils “oda ec } , i 

side-milling cutters, Fig. 574. Number of Cuts—One. Cut wena Te oar pws — and ae —— pes 

Data—Speed, 60 r.p.m.; %-in. feed Coolant—Cutting oil, put wound are used, depending o e stock To D . 

on by brush. Average_ Life of Tool Between Grindings—2,000 > . 1e st ta e cut. * 

pieces. Gages—Fig. 575. Production—20 per hr. some cases the compound answers best and gives a smooth, 
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bright finish; in others the addition of more or less oil 
gives better results. In all cases the work is flooded for 
best results. 

The diameter of the body is quite important, as it 
fits the small ares of the well hole, or bore, of the receiver 
left by the various milling operations. This guides the 
bolt in its action, while the lugs slide through their 


respective slots and lock against their shoulders in the 
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receiver. These lugs are faced by the same cutters as 
turn the body, which locates them in proper relation to 
the handle and the end of the bolt. 


The lugs are milled with relation to the body, both 
in order to serve the proper thickness and to blend with 
the round hody of the bolt itself This makes it 
sary to accurately locate the bolt with relation to the cut 
ter, and even then requires a slight amount of drawfiling. 


hneces- 
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cards on the lugs, and also the sleeve 
at the handle end of the bolt, are interesting 
operations. In fact, the functions performed by the 
various portions of the bolt make it a very important 


Profiling the 


stop 


piece of mechanism in the operation of the rifle. Its 
proper action makes the arm extremely effective and 
its failure renders it useless. In this connection the 


cocking piece 
is one of the 


ease with which the bolt, firing pin and 
can be disassembled and rendered useless 
wood, even brilliant features of its design. 

The drilling of the firing-pin hole as performed in 
operation 2 is another example of the use of simple fix- 
tures in connection with Pratt & Whitney upright drills. 
The cutting speed on the work is 600 r.p.m. and that the 
cut is rather severe is indicated by the fact that fifteen 
pieces only are averaged to a grinding. The drilling of 
the striker hole in operation 314% is not as severe a test 
as the above on the endurance of the cutting edge of the 
tool, in spite of the fact that a speed of 900 r.p.m. is used 


with the same feed as above. This latter operation is 


DRILLING FIRING-PIN HOLE 
Machine Used—Pratt & Whit- 
upright drill, Fig. 577. Number of Machines per Operator 

Work-Holding Devices—Drilling fixture, Fig. 578. 
Devices—Drill held in collet by ‘setscrew in 
carriage of machine. Cutting Tools—Barrel drill, Fig. 579 
Cut Data—Speed, 600 r.p.m.; #,-in. feed. Coolant—Cutting oil, . 
4-in. stream. Average Life of Tool Between Grindings—15 
pieces. Gages—Fig. 580. Production—3 per hr. per machine; 
30 per hr. per operator. 


OPERATION 3%. 


Transformation—Fig. 
Number of Machines per Operator—Three. 


OPERATION 2. 
Transforma’ ion—Fig. 576. 
ney 

10 
Tool-Holding 





DRILLING STRIKER HOLE 
581. Machine Used—Pratt & Whit- 
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ney barrel driller. 
Work-Holding Devices—Revolving fixture, Fig. 582. Tool- I 
Holding Devices—Setscrew in carriage of machine. Cutting Cut Teeth on Sides and Face, 36 Teeth | 
Tools—Barrel drill, Fig. 583. Number of Cuts—One. Cut | » al} 
Data—Speed, 900 r.p.m.; ,-in. min. feed. Coolant—Cutting oil. FIGS T4 
Average Life of Tool Between Grindings—35 pieces. Gages— FIG.575 
Fig. 584. Production—12 per hr. per machine. OPERATION 1 
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FIG. 580 
FIG. 58! 
FIG. 582 
FiIG.577 
OPERATION 2 OPERATION 3! 
an adaptation of the barrel-drilling machine for com-_ sibly not from the viewpoint of floor-space efficiency, 


paratively short-hole drilling. Apparently it is capable 
of rather a high rate of production on this class of work 
and may be said to do this job efficiently although pos- 


considering that the larger part of the bed of the machine 
is not utilized. It is, however, a very good example of the 
adaptation of work to machines intended primarily for 
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FIG. 569D 
OPERATION 43. DRILLING AND SHAPING STRIKER SEAT and two small drills, Fig. 588; A, drill holder for striker point 
Transformation—Fig. 585. Machine Used—Pratt & Whit- hole; B, reaming striker point hole Cut Data—Speed, 640 
ney hand screw machine, 16-in., Fig. 586; machining diagram, r.p.m. and 320 r.p.m.; hand feed Coolant—Cutting oil, %-in 
Fig 586-A. Number of Operators per_ M: achine—One. stream. Average Life of Tool Between Grindings—300 pieces 
Wart- Holding Devices—Revolving fixture, Fig. 587. Tool- Gages—Fig. 589; A, depth of straight part, B, depth on curve, 
Holding Devices—Drills in turret of machine. Cutting Cc. size and direction; D, position of striker point hole; BE, 
Tools—Two drills, one countersink, one bottoming drill diameters and depth Production—75 per hr 
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OPERATION & 
OPERATION AA. REAMING STRIKER POINT HOLE TO Coolant—Cutting oil, \-in. strean Average Life of Tool 
FINISH (HAND) Between Grindings 0 pieces Gages Fig. 601 4, diameter 
. , , of ball, B, double snap gage for taper handle; C, squaring 
Number of Operators—One Description of Operation handle with body Production is per hr 
Reaming striker point hole to finish, by hand Apparatus and 
Equipment Used- Hand — reamet Production—350 per hr OPERATION & TURNING BODY. ROUGHING 
Note—Striker body is 0.28-in. diameter and striker point is i : : / ‘ 
0.075-in. diameter rransformation Fig. 60 Machine Used Pratt & Whit 
aan a ae senenititaiaiatias matinee _— —— - a a ney No. 2 Lincoln miller, Fie. 60 the dead center is cor 
Oo} ERATION 5. COUNTERSINKING FRONT END IN LATHE trolled by lever A and held in place by strap B, which is swung 
Transformation—Fig. 590 Machine Used—Prentice speed in and out of place easily; the center is tightened by screw C 
lathe. Number of Operators per Machine—One Cutting Number of Machines per Operator—Two Work-Holding 
Tools—Countersink, Fie. 591 Coolant Cutting oil applied Devices Held on centers, Fig. 604. driven by handle Tool 
with brush. Gages—None. Production—175 per hr Note Holding Devices—In holder on carriage of machine, Fig. 605 
Same as operation 6, except tool used Cutting Tools—Form cutter, Fig. 606 Number of Cuts—Omne 
—_ i . mene tee - , _ . Cut Data—Speed, 60 r.p.m hs -i) feed Coolant—Cutting oil 
OPERATION 6. FACING REAR END IN LATHE %-in. stream Average Life of Tool Between Grindings 00 
Transformation—Fig. 592 Machine Used—Prentice speed pieces Gages—Fig. 607 Production—25 per hr 
lathe, 14-in., Fig. 593 Number of Operators per Machine 
One Work-Holding Devices—Held on pilot and center in OPERATION 160. TURNING LUGS, FRONT AND REAR 
tailstock, Fig. 593. Tool-Holding Devices—Taper shank AND FRONT OF H : 
- . ° . ~“ * q . ™ t ’ ANDLEe 
Cutting Tools—End mill, Fig. 594. Cut Data—Speed, 70 r.p.m.; a < é - . 
hand feed. Coolant—Cutting oil, 4%-in. stream. Average Life Transformation Fig G08 Machine Used—Pratt & Whit 
of Tool Between Grindings—200 pieces Gages—Fig 95 ney No. 2 Lincoln miller Number of Machines per Operator 
Production—100 per hr One Work-Holding Device Held on centers, Fig. 609 
Tool-Holding Devices Holder on carriage of machine Mis 
OPERATION 7. CLAMP MILLING HANDLE 610. Cutting Tools—Facing cutters, Fig. 611 Number of Cuts 
Transformation—Fig. 596. Machine Used—Machine built —One Cut Data—Speed, 70 > r.p.m %-in. feed Coolant 
at the Hill shop Number of Operators per Machir Ce mpou d flooded with five 4 -it tre ims Aver Lee Life of 
One Work-Holding Devices—Clamped to driver, Fig 598 rool Between Grindings a eces “7aRCS- Fig. 61° A, rear 
which screws on spindle nose. Tool-Holding Devices—Special of front lugs from rear end; B, rear of rear luge from rear end 
holder, Fig. 599 Cutting Tools—Form cutters. Fig. 600 Num- (’, tront oft re ar lue from re ir end I>. front of handle from 
ber of Cuts—One. Cut Data—Speed, 70 r.p.m.; hand feed rear end; E, squaring lugs Production per hr 


other purposes. When this can be done as effectively as piloting the tool by the bolt bore is followed with the pir 

is done in this Case, it reduces the number of idle mac hines hole drill and the reamer shown in the same illustratio: 

in the plant, thus actually increases the per square foot It will be noticed that chip clearance is provided by means 
floor-space operating efficiency of the plant as a whole. of grooves on the sides of the pilots on these tools. 





The drilling and shaping of the striker seat is an in- Operation 10 is a good example of how the miller ca 

teresting job, partly on account of the difficulty of sup- be induced to turn out lathe work to advantage. Thi 

: porting the tools which must have considerable overhang miller characteristic of a rotating tool is disp nsed with, 
} in order to reach the portion of the work which is to be and the cutting tools are held in the block shown in 


machined. The use of a pilot on the spotting drill shown Fig. 610, this being mounted upon the miller table and 
in Fig. 586A tends to reduce this overhang materially advanced with its multiple tools into the rotating work. 
and insures at least that the center is spotted in correct This arrangement gives a powerful drive combined with 


relation to the bore of the bolt. The same principle of great rigidity, turning out 25 pieces per hour. 
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Reaming Tapered Holes 


The munition manufacturers of the United States and 
Canada have run into all kinds of trouble in the filling 
of their contracts, as anyone familiar with this indus- 
try can attest. There have been annoyances with over- 
exacting inspection, absurdly limits, overlapping 
limits, and a thousand and one troubles which developed 
after much valuable material had been scrapped. All 
these phases of ammunition manufacture have been 
touched upon in articles and editorials in the American 


close 





ANALYSIS OF TAPER REAMER ACTION 


FIG. 1. 


Machinist, by men who have cited instances of troubles 
which they have overcome. There is one shell that has 
perhaps caused more sleepless nights than all the others 
together. I refer to the Russian shell with the tapered 
bore. 

A firm with which I formerly was connected had taken 
a subcontract for a large number of these shells, and 
it was up to me to devise means for getting this shell 
out at a profit. 

It was at first thought that the shell could be taper 
reamed in the ordinary manner, and several hundreds 
of them found their way to the scrap pile before the 
master mechanic was convinced that he did not know all 
there was to know about taper reaming. So discourag- 
ing was the outlook that the directors of the company 
had almost decided to throw up the contract and pocket 
their loss, when I was called into the meeting and asked 
if I could offer a solution of the trouble or advise them 
in any way. I asked for a week’s vacation from my reg- 
ular work, and a free hand to experiment and investigate 
the trouble, all of which was granted. But it seemed to 
me that if I did not make good, the chances of my being 
fired at the end of the week were excellent. The story of 
my investigations may be of interest and profit to others. 
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Tapered holes can be produced by boring with a single- 
pointed tool, but this is a slow operation. 
they can also be produced by boring a straight hole and 
afterward forcing a highly polished hardened-steel man- 
drel into the hole. There will of course 
back” to the steel after the mandrel is withdrawn, but 
the hole can be made to a fairly definite taper if the 
steel is of uniform analysis—uniform in temper and of 
uniform thickness as regards the walls. For this meth 
od the taper of the mandrel can be ascertained only by 
experiment. Calculation in our case 


In some steels 


be some “come 


satis 


vave us ho 





FiG.3 
FIGS. 2 


AND 3. THE REAMING ATTACHMENT 
factory results, although the figures looked good on paper 
and calculations checked up with one another to within 
a close margin of error. The principal trouble with the 
mandrel method was the difficulty of withdrawing the 
mandrel without distorting the shell body. The lack of 
uniformity of temper also gave us trouble, but to a less 
degree. 

The solution of the problem seemed as far off as ever, 
middle of my week’s grace | 
One of the tool 
reamer in 


when one day, about the 
chanced to pass through the toolroom. 
makers was reaming a hole with a taper pin 
one of the lathes, and was pulling the work around by 
hand. The pulling of the belt by hand 
enough to arrest my attention, so I stopped to see what 
pull the belt around by hand 
which was 


was unusual 
he was doing. He would 
and at the same time feed the taper reamer 
held in a chuck in the tail spindle carefully 
the other hand. Then he would stop the lathe and draw 
the reamer back a little way, and while thus withdrawn, 
he would pull the belt slightly. The 
would then be advanced again and the proceeding 


very with 


around reamer 
whole 
repeated. 

This set me thinking, 
to do what I should have done at first, 


and I went to the drawing ollice 


analyze the process 
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of taper reaming in its crudest form, by hand, and try 
to apply an automatic relief for the reamer when it seizes 
in the work. 

The taper reamer is a much more difficult tool to oper- 
ate than the straight reamer, for the reason that there 
is a much greater length of the taper reamer in con- 
tact with the work than is the case with a straight reamer. 
For no matter how parallel a parallel reamer may be, 
or how carefully it may be operated, it will always— 
except in rare cases in cast iron—cut larger than itself. 
For this reason the only part of the reamer which is 
in contact with the work is the tapered end. As soon 
as this taper part is past a given point the teeth to the 
rear of the taper do not cut. They cannot cut because 
the hole made by the parallel reamer is larger than itself. 

The wear on a parallel reamer is on the tapered part, 
and it is here that the most breakage takes place. In 
hand reaming, when the parallel reamer seizes, the ream- 
er is withdrawn partly and then turned to break the chip 
made by the tapered end. In taper reaming by hand the 
same thing occurs, the reamer being partly withdrawn 
and the reamer turned to break the chip. 

All this is simple with a hand-operated reamer, but 
it takes a lot of time: and the production of the tapered 
holes in the Russian shell had to be done by power, and 
in the least possible time. 

In reaming tapered holes in the lathe by power, the 
elapsed time between the seizing of the reamer and its 
breaking, if the lathe is powerful enough to break it, is 
so brief that the operator has not time to withdraw it 
before breakage takes place. This line of argument 
suggested some sort of friction drive for the work 
or the reamer, but the varying hardness of the shells 
precluded the use of a friction even if a satisfactory one 
could be devised. Besides, for work as large as this, the 
friction would contain quite a mass of metal; and the 
inertia of such a mass would impose further stresses on 
the reamer. 

The friction drive was therefore abandoned, and I set 
about devising a drive for the reamer which would possess 
the following attributes: The drive for the reamer 
should be light in weight. It should be practically a 
positive drive. It should relieve itself at the moment 
it seized in the work. In other words, the moment the 
reamer caught it should telegraph this fact to its holder, 
which would allow it to turn with the work so as not 
to break and at the same time withdraw far enough so 
that the section of the chips presented to it in its with- 
drawn position would be weak enough to allow shear- 
ing off without fear of injury to the reamer blades. 

The conditions seemed a rather large order, but they 
were embodied in a reamer holder which has proved it- 
self competent to handle this difficult work with ease. 

To better understand the conditions, it would perhaps 
be well for the reader to refer to Fig. 1, which shows a 
section of the tapered reamer in the act of taking its 
cut, each blade throwing up a chip at A, the shape of 
the chip being shown enlarged at B. It will be noted 
that the root of the chip is broad and strong. Suppose 
there are six of these chips, and they are each 8 or 9 
in. long. One can readily see that it will take quite a 
lot of power to turn the reamer, and that it will take a 
very strong reamer to stand up without breaking. Now 
withdraw the reamer slightly, as shown at C. The points 
or cutting edges of the reamer have receded from the 
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broad, strong root of the chip, and they are opposite a 
thin section which will not take much power to sever. 
This section is shown enlarged at D. After it has been 
severed, as shown at FH, the succeeding teeth of the ta- 
pered reamer as it is fed forward each bite off a little 
slice, as shown at F. 

This then is the problem and these the conditions that 
the reamer holder or the work holder has to fulfill. 

I decided to apply the mechanism to the reamer holder 
in preference to the work holder, because the weight 
could more readily be kept down without sacrificing 
strength. 

The result is shown in Fig. 2. The reamer A is held 
in the holder B, which is a snug sliding and turning 
fit in D. The sleeve D has a helical slot running a cer- 
tain distance around it at an angle of about 45 deg. 
Outside the sleeve D, and a snug turning fit on it, is 
the sleeve F. Sleeve F has a longitudinal slot in it the 
same size as the slot in the sleeve D. The length of the slot 
in F# is the same as the projected length of the helical slot 
in D, and its width is the same. A pin C, which is strong 
enough to drive the reamer to its full capacity, is passed 
through the slots and screwed into the reamer holder B. 
One end of a heavy helical spring F is secured to the 
sleeve # by a capscrew G, and the other end by a cap- 
screw // to the body of the device. The rear end of the 
device is held in the turret or tailstock of the lathe where 
the reaming is done. 

The action of reaming is as follows: The spring ac- 
tion and slot in # keep the pin C pressed in the direc- 
tion of the single-pointed arrow against the top and 
forward end of the helical slot in the sleeve D. The 
reamer thus held is fed into the work, which has previ- 
ously been bored. As soon as the reamer seizes, the burrs 
in the work turn it against the spring action and in 
the direction of the double-pointed arrow. The moment 
it starts to turn in this direction the pin C encounters 
the wall of the helical slot in the sleeve D and is forced 
to follow the direction of the helix. This withdraws the 
reamer from the hole, the edges of the blades come in 
contact with the light section of the burrs left by the 
reamer, and they are sheared off. The spring acting 
through the slotted sleeve # tends to return the pin C 
to the top and forward end of the helical slot in the sleeve 
D. This, of course, advances the reamer to its work. In 
advancing, it performs the work indicated diagrammat- 
ically in Fig. 1 at F. 

In action the reamer seems to vibrate constantly till 
the hole is completed. It was soon discovered, how- 
ever, that the return action of the spring was too quick 
and the reamer was returned too rapidly, resulting in 
broken blades. To overcome this a simple dashpot ar- 
rangement was devised. It had a hydraulic cylinder J 
the ends of which were connected by a bypass K. A 
valve of the check type, as shown in Fig. 3 at A, was 
located in the bypass at L. It had a y-in. hole through 
it, connecting the top and bottom of the cylinder. 

The action of the device was as follows: When the 
reamer caught in the shell it was turned around against 
the pull of the spring and caused the piston M in the 
hydraulic cylinder to force the oil in the bypass in the 
direction of the single-pointed arrow, Fig. 2. With the 
oil traveling in this direction the valve A opens readily, 
as it is merely held to its seat by the light spring B. 
The moment the reamer shears the burrs off and stops 
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turning with the work, both of which actions take place 
simultaneously, the valve A seats in its seat in the by- 
pass. The oil in the top of the cylinder holds the piston, 
which in turn holds the reamer and spring from rapid 
return. The small hole C in the valve A permits the 
gradual return of the oil to the bottom of the cylinder, 
and with the return of the piston the reamer is ad- 
vanced up the helical groove to its cut in the shell. The 
action of this device was highly satisfactory and resulted 
in perfect work without any broken reamers. It was also 
remarked that the reamers seemed to remain sharp longer 
than they did before the dashpot was rigged up. 

The gear ring Al is secured to the sleeve F, Fig. 2. 
The upper end of the hydraulic piston rod has rack teeth 
cut in it, as shown. The cylinder was light in weight, 
being made of steel tubing, and was hung from the reamer 
holder so that it could travel with it and thus keep the 
rack in mesh with the gear at all times. The piston was 
packed on both ends, as shown, with hydraulic packing. 
Care was taken to entirely fill the cylinder and bypass 
with machine oil, so as to avoid the spring-cushion ef- 
fect of having air trapped in the device. If there had 
been any air, the dashpot effect would have been nulli- 
fied. W. B. Davis. 

Chattanooga, Tenn. 


An Edgewise Bending Die 


When die products are needed in a large shop it is the 
custom in most cases to put the proposition up to the tool- 
designing department for solution. In the small shop, 
however, the procedure is entirely different. Nine times 
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FIGS. 1 TO 3. DETAILS OF WORK AND FIRST 
PIERCING DIE 
out of ten it is the tool maker who has to design his own 
dies. 

In a certain plant a large number of the pieces shown 
in Fig. 1 were to be made, but the shop having only two 
punch presses big enough to tackle the job and it being 
imperative not to tie those presses up for any considerable 
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period at a time, the problem was to design dies for rapid 
production. The material was soft commercial bar steel 
14x1 in., and was bought in 18-ft. lengths. 

The first die made was for piercing, rounding the ends 
and cutting off. While dies of this kind are used quite 
extensively, there are some features in this particualr die 
which may be of interest. The stripper B, Fig. 2, is re- 
moved to show the construction of the die to better advant- 
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FIGS. 4 AND 5. IMPROVED FORM OF PIERCING DIE AND 
FINAL EDGEWISE BENDING DIE 


age. The shoe A is of cast ivon. The two halves of the die 
are shown at C and D. The cold-rolled steel front side 
piece # is 1x1 in. The other side piece F at the back is 
of the same material and is on the adjustable stop G, 
having a setscrew at the back to secure it when set. Two 
parallel grooves H are milled across the die shoe to receive 
tongues on the bottom of each half of the die. One of 
these is shown at J. Six capscrews and four dowels hold 
the side pieces in place. The dies are secured to the shoe 
by four fillister-headed screws. The side pieces and 
tongues make the shifting of dies under heavy stresses out 
of the question. 

This method of building up a die of this kind is a good 
one, saving quite a lot of tool steel, simplifying machin- 
ing to shape, and facilitating repair if broken. The strip- 
per is of the solid bridge type, making the guiding of 
stock and the stripping of punches positive. Clearance is 
machined at J in the stripper to allow the operator to pull 
the stock toward him, after the punch has done its work, 
sufficiently to clear the stop G, thereby making the removal 
of the finished strip easy. 

At K is a temporary stop used for locating the end of 
each new bar of stock, after which the regular stop @ 
takes care of the work. The spring L, in conjunction 
with the pins MV and O, keeps the temporary stop always 
clear of the punches as soon as released. The punch is 
shown in Fig. 3. The holder A is of mild steel, with a 
round shank B fitting the press ram. The end-rounding 
and cutting-off punch C and the piercing punches D have 
round shanks and are held in place by the setscrews 2 
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and F. The middle portion of the punch C is cut away, 
as shown, to form the pilots G, which help greatly in 
lining up the die in the press, preventing damage by 
shearing. 

The cutting face // of the punch C is about 4's; in. 
higher than the ends of the punches PD in order to grip 
the job securely before the piercing punches come in con- 
tact with it. This the life of 
slender piercing punches considerably, more especially if 
the stock is thick. As the stock in different bars varied 
a little in width the groove P, Fig. 2, was made 1, in. 
wide so as to accommodate the largest variations. With 
this end in view the die was laid out as shown in Fig. 4. 
The angles A insure against objectionable corners like B; 
and even when the stock was slightly undersize, the 
sheared ends appeared as at C’ and passed inspection. 

The next die to be made was the edge-bending die, 
The die A is made of one piece of machine steel, 


arrangement prolongs 


Fig. 5. 
as also is the punch B which, for the sake of clearness, 
is showh upside down. The only hardened tool steel used 
in the construction of this die was in the guide posts CC 
and the reinforcing pieces F. It was found necessary to 
reinforce the impression in the soft die with these hard- 
ened steel pieces at places where the bending stresses were 
Each of the reinforcing pieces is held by a flat- 
headed screw and two dowels. A glance at the cross- 
section of stock at F shows the rounded edges G. A cor- 
responding curve is worked on the bending impression 
of both the punch and die, as shown in the right-hand 
projection at I. The stop D is made of cold-rolled steel 
cevyanided, and is held in place by a *%<-in. stud J extend- 
ing through the slot 7 and secured by a nut and washer 
kK. The elongated holes R, of which there are four, two 
in each side, are for clamping the die to the bolster, while 
the punch is secured to the press ram by two Y-in. cap- 


greatest. 


screws, not shown. 

When the two dies just described were ready, a strip 
was cut off by guess in the die, Fig. 2, formed up in the 
bending die, and the center distances of the hole were 
measured. It was found to vary, so the stop G, Fig. 2, 
was adjusted till the finished piece measured exactly 22144 
in. from center to center, as specified. In operation the 
stock was placed in the bending die against the beveled 
end L of the adjustable stop D, Fig. 5, resting on the 
points M and NV. When the punch descended, it held the 
stock securely against side motion between the %-in. 
pilot projection Q in the punch and the face P of the 
die. This bending die proved successful; so much so, 
that another die of the same kind, but longer, was imme- 
diately ordered. 

In laying out dies of this sort it is well to take into 
consideration the tendency of stock to spring back at acute 
bends such as at A in Fig. 1. It is good practice wher- 
ever bends like these occur to make the angle in the die 
just slightly more acute and regulate the finished form 
by the travel of the press ram. It might be said in con- 
clusion that a 40-ton Niagara single-crank press run- 
ning at 80 r.p.m. was used for the forming operation. 

Dayton, Ohio. Hueco F. Pusep. 

# 
Centering Stop and Pin Spanner 

In Fig. 1 is shown a collar for making all centers on 


work exactly the same depth. The value of the collar is 
apparent when machining duplicate work to a stop, espe- 
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CENTERING STOP AND PIN SPANNER 


cially on a miller that requires work squared or keyways 
to a certain length. In Fig. 2 is shown an easy way to 
repair or make a spanner wrench. 

Sharon, Penn. C. E. APPLEGATE. 


Driving Center for Pattern 
Makers’ Lathe 


Very often the pattern maker, when he is rigging up 
the drive on the end of a long piece that is to be turned 
in the wood lathe, will do it in the way that is the least 
trouble, because he is in a hurry. He knows that he is 
defying “safety first,” but he is in a hurry. 

In the illustration is shown a combination drive for 
pattern makers’ wood-turning lathes—my own idea. It 
is simple, yet practical, and is inexpensive to make. It 
also insures safety when turning. It consists of a face- 





PATTERN 


FOR 


CENTER 
LATHE 


DRIVING 
MAKER'S 


COMBINATION 


plate 4 in. diameter, 4% in. thick, having on one or both 
faces driving spurs, which are shown on one face only. 
In the center is a square hole that fits loosely over a cor- 
responding square on the end of the regular driving cen- 
ter. Holes are drilled and countersunk in the plate to 
receive wood screws for the operation of turning a split 
pattern. 

Instead of crushing the grain of the wood by driving 
the dull spurs into it, the locations of the spurs are first 
made on the end of the piece: then a sharp chisel is 
driven in. This insures a powerful grip of the spurs. 
No dressing of the wood is required in attaching this to 
the wabbly end of the piece that is to be turned. 

Kenosha, Wis. M. E. Duae@an. 
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Discussion of Previous Question 
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Device for Making Springs 


Jan Spaander’s article on a “Hand-Operated Spring 
Winder,” page 536, reminds me of a device 1 employed 
in winding springs that had to be wound close and 
of an tension. These springs were for telegraph 
typewriters. The music wire used ranged from 0.010 


even 





» 
0 . 
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| 
SIMPLE SPRING WINDER 
to 0.040 in. in diameter and was wound on drill rod 


0.625 to 0.125 in. in diameter, about 8 in. long. 

I took a piece of machine steel ¥g in. thick, 1 in. 
wide, 3 in. long, and drilled a hole in the center the 
size of the drill rod. I then drilled a hole and drove 
in a pin of the same thickness as the drill rod, allow- 
ing it to protrude about ;4 in. The space between the 
pin and the hole is the thickness of the spring wire. 

I put the drill rod in an Almond chuck in a speed lathe 
and unwound enough wire to feed the whole length. I 
bent about 1 in. of it at a right angle with the pliers, 
so as to catch it in the chuck, started a few turns by 
hand, pushed the jig up against it and held it there while 
I let the lathe run at about 500 r.p.m. Before cutting 
off the wire and loosening the jig, I turned the lathe 
backward a few turns so as to get the pull out. 

Brooklyn, N. Y. Orro WEBER. 
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Apprentice Question from the 
Apprentice’s Viewpoint 


Almost all the articles published in the American Ma- 
chinist concerning “Does it pay to serve an apprentice- 
ship?” have been written by those who either are or have 
been in charge of apprentices. 

I am still an apprentice and will try to state briefly 
facts and average estimates, using My OWN case as an 
example, as it is quite different from most others and yet 
deserves consideration, as it can be used as a basis for 
computation. 

Boys look at apprenticeship from a financial point of 
view. For the year and a half previous to starting to 
serve my apprenticeship I earned a piecework minimum 
wage of $12 per week. As an apprentice, beginning when 


I was 171% yr. of age, I earned $4.90 weekly the first 
six months, $5.60 the next six months, $6.60 the second 
year, $7.84 the third year and $9.24 the last year. 
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makes an average for the four years of about $7 per week. 
If my wage before serving time stood stationary for four 
vears at $12 per week, I should sacrifice $5 per week, 
How many boys 
Then again, 


$250 per year or $1,000 for four years. 
are willing to sacrifice $1,000 in four years ? 
how long will it take a fellow who has served time to 
catch up and regain the money he has sacrificed ? 

If I had stayed in the shop at piecework by the time | 
was 22 years of age I might have been able to earn about 
$15 per week. When I finish serving my apprenticeship 
I will earn a minimum wage of $20 weekly. I therefore 
gain $5 per week, or $1,000 in four years. After that 
the difference is clear profit. 

After serving time as an apprentice I can earn a steady, 
substantial living. I shall have acquired skill and the 
fundamentals of higher mathematics. By judicious work 
I can advance, while those who have a common piecework 
job cannot, for they lack the rigid foundation. 

Schenectady, N. Y. JOUN SILVERMAN, 


A Plea for Signed Help Wanted 
Advertisements 
On page 602, R. 


when manufacturers 
over their own names. 


A. Charles raises the question as to 
are going to advertise for help 

This is something I also have often pondered over, 
as it seems to me that if a manufacturer were in 
of a man, and wanted him to apply by letter, he could 
so state in his advertisement. 

A feature Mr. Charles failed to that as 
an applicant for work does not know the name of the 
concern advertising, he cannot send a second letter if 
the first fail to bring an answer. 

Il have answered a number of advertisements in 
American Machinist, and also in newspapers, and inclosed 
In the majority of 


need 


mention is 


the 


a stamped and addressed envelope. 

cases I failed to receive an answer. 
I would like to hear what 

about this matter. 
Sheboygan Falls, Wis. 


have to say 
BEER. 


manutacturers 
kuin G. J. 


Lubricating the Screw 


If Mr. Remacle had been kept out of his bed night 
after night to remedy the damage caused by screws vi- 
brating loose in the carpenter shop of Winchester Arms, 
New Haven, where we installed some apparatus, he cer 
tainly would not have advised on page 340 to lubricat 
screws. 

Excluding the “moving” 
to fasten two objects. Its modern thread has been chosen 
to make its strength equal to that of its area and also 
to provide as much friction as possible under practical 
The scores of auxiliaries to hold serews it 


variety, the screw is meant 


conditions. 
special fine threads also—indicate that in many 
If the screw had been 


place 
cases there is not enough friction. 
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meant to be driven “home” easily, its original designers 
would have provided a multiple thread, giving the same 
amount of strength against shearing. 

Mr. Remacle and I also seem to have a different under- 
standing as to driving the screw home. A_ screw 1s 
home when the head is down on its seat, and there is no 
sense in turning it farther by force. This is in many 
cases even forbidden. Bridge builders warn against un- 
necessary secondary stresses, and aboard ship it is re- 
garded as bad practice to tighten the screws of the 
eylinder-head covers more than just home. A_ well-cut 
screw home without oil. The only screw to be 
sreased is the woodscrew, as that has to do its own cut- 
ting. Where oil is used for rust prevention, one might 
as well select some noncorrosive material for the nut, or 
JAN SPAANDER. 


goes 


even for the screw, when small. 
Brooklyn, N. r # 
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Adjustable and Self-Centering 
Anurling Tool 


In the American Machinist, page 414, Jan Spaander 
submits a self-centering knurling tool. Along this line 
allow me to submit a self-centering and self-contained 
It may be noted from the details that 
shank, lever, fixed and 


knurling fixture. 


it consists of five parts one 





TOOL 


THE KNURLING 
one movable jaw, and the knurls in place. The pin hole 
in A is slightly oblong. By pressure exerted on the lever 
the movable jaw is made to approach the fixed jaw. A 
stop limits the movement and prevents crushing of the 
knurls. The tool does its work rapidly and accurately. 
The fixed jaw has a slot machined which allows of a 
slight variation in the set up. All parts except the knurls, 
which are made of Novo steel, are steel forgings. 
Philadelphia, Penn. HerMAN F. ANDERs. 


Exact Amgles for Lathe Centers 


The article on the subject of angles for lathe centers on 
page 559 interests me. I have had the job of making work 
similar to the 60-deg. angle gage shown by Mr. Stein. 
I do not think Mr. Stein recognizes the great difficulty 
of making a gage like this. The number of possible er- 
rors is great, and there would be considerable trouble 
in using it as a gage, as the members do not meet each 
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in other words, there is a space be- 
tween the male and female members. Mr. Green, page 
298, got his centers “within 2 min.” in 144 in. It would 
take a highly skilled tool maker with good equipment 
to make the gage shown on page 559 as close as that. I 
have waited in vain for someone to give a simple method 
of working out the answer to Mr. Green’s question— 
“Would centers within 2 min. be considered good?” 
I have had several of my mathematical friends work out 
the problem on the assumption that the error was plus. 
Their answers were to 7 decimal places and varied by as 
much as 1,000 per cent., so it occurred to me that a 
simple arithmetical method of solving the problem might 
be of interest. 

This method is not absolutely correct, but will in this 
instance be correct to about the fifth decimal place. The 
0-deg. centers were 114 in. on a side; that means that 
the circle was 24% in. in diameter. Then 2 min, = 
as X sha KX 2% X 3.14159. E. A. Drxte. 

New York City. 


other at the angles; 


What Is a Gage, a Die, a Jig 
a Tool, a Fixture? 


On 649 W. B. writes, “The names 
jig and fixture are synonymous.” I do not think this 
will be generally accepted, for the usual distinction is 
that a jig is a device for holding and controlling the work, 
while a fixture is a device for holding and controlling the 
tool. Of course there are frequently combinations, and 
occasionally the two are even interchangeable or identical, 
but ordinarily the distinction is decided. 

For example: Centers, chucks, vises, mandrels, frames 
and plates are jigs, while toolposts, turrets, brackets, 
sockets, arbors and bars are fixtures. These forms just 
cited are, to be sure, of the most elementary type, but 
the distinctions are just as clear among the more com- 
plicated mechanisms which represent the usual jigs and 
J. WaLLace Taytor. 


Greenleaf 


page 


fixtures. 
Toronto, Canada. 
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One More Locknut 


After looking over Mr. Van Deventer’s locknuts on 
pages 180 and 181, I show one he probably overlooked. 
This locknut is quite popular with millwrights and indeed 
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A LOCKNUT 


is hardly suitable for any other kind of work. A plain 

nut is slotted with a saw, as shown, and the small part 

is driven down into a previously made center-punch mark. 
Plainfield, N. J. J. B. Murpuy. 
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The Making of the Annular Type 
of Ball Bearings 


EDITORIAL CORRESPONDENCE 





(bout twelve years avo there developed an urgent at 





SY NOPSIS—An outline of the process of manu mand for a genuinely durable type of heavy-duty ant 
facturing annular ball bearings is here given, fro friction bearing. Recognizing this demand, the German 
the rough bar through the various machining Small Arms and Ammunition Works, Berlin, in 1898 
heat-treating and grinding operations up to thee commissioned Professor Stribeck, at that time head of the 
point of assembling. While standard machines Neubabelsberg Technical Laboratories, to investigate all 
are used principally, their spec ial applications wil types of ball bearings then known and to develop, if pos- 
be of considerable interest to every mechanic. sible, a new and reliable type. The researches that fol 

lowed took years and cost a large sum of money. The 
The average tool builder or user ordinarily thinks of — result was the discarding of all adjustable types and the 


the function of a ball bearing as merely to save powe) evolution of the so-called annular type for radial loads, 
by the reduction of friction. The true function, how 


} 


ever, of a scientifically made ball bearing does not stop 





with the saving in driving power required. When cor 
rectly made, it is so free from the small but destructive 
internal friction that shortened the life of the early types 
that, if used according to its ratine, protected from ey 


ternal grit and properly lubricated, it is almost wearless 





and indestructible. Being so nearly wearless, it does not 
require the periodic adjustment common to all plain beat 
ings, and it lasts for a long time with the same snugness 
and accuracy of fit as when new. 

Ball bearings, so called, are not new to the machin 
tool builders. Kver since early bievele davs attempts 
have been made to substitute them for plain bearings. 
These attempts, however, were for the most part made 
without any real knowledge of the most suitable steels, 
the best desien or the refinements necessary to produce 
durable anti-friction bearings. Even the proper size and 











number of balls for a given load were for a long time : : a 

unknown. One of the earliest applications of ball be: 

st applications of ball bear FIG. 1. TESTING ROUGH-TURNED BARS FOR BRINELL 
ings to machine tools was for drilling machine thrust HARDNESS 








FIG. 2. AJAX FORGING MACHINE AND TYPE OF FIG. 3. FORGING DIES WITH STOCK 
FURNACE USED STOP IN PLACE 
collars. The first attempts were along the line of the It is from the data furnished by these researches that 
cup-and-cone type, which naturally failed: but the use Conrad designed the type of ball bearing known as th 
of flat, shallow grooved rings filled with balls succeeded, IB or DWF, manufactured in this country by the Hess- 
and today a large number of machines are so equipped. Bright Manufacturing Co., Philadelphia, Penn, 
Though the fact was not at first recoenized, the grooved \ distineuishine feature of the Conrad design of an 
rings succeeded in spite of inferior steels and workman nular bearing is that where a single set of balls is used, 
ship, because they more nearly approached the funda 0 filling slot or groove is necessary, the outer and inner 


mental principies of sound practice as recoenized today. rings being assembled by placing one ring insiae the 








AMERICAN 


1002 


other, putting in the correct number of balls and then 


distributing the balls around the grooves, Proper spac- 


ing and the retaining of the ball positions are obtained 
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Since, to give satisfactory service, bearings must be 
of the proper size for the use intended, the Hess-Bright 


company makes a very large range of sizes in both single- 


























hy means of a cage that holds them in_ place, and double-row annular and thrust-bearing types. Llow- 
FIG. 4. DIES WITH STOCK FIG. 5. A SET OF RING-FORGING PUNCHES FIG. 6. SOME OF THE RINGS FORGED 


STOP SWUNG BACK AND DIES 


FROM BAR STOCK 








FIG. 8. CUTTING 


BAR 


INNER 


STOCK 


RINGS FROM FIG. 9. 


AT 
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FIG. 7. DETAILS OF A SET OF FORGING PUNCHES 
AND DIES 


CUTTING OUT TWO RINGS 








SOME OF THE HUGE 
NEALING FURNACES 


10, AN- 


ONCE 











11. GRINDING ONE SIDE OF THE RINGS 


ever, since this article is to be mainly from a manufac- 
turing standpoint, it is not necessary to go deeply into 


the different sizes or variations other than those neces- 
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sary to give a good understanding of the machining ut random from several bars or billets of the same lot 
processes. Extreme accuracy in workmanship is very ne and must show an analysis within the following limits 
essary and will be emphasized as the description proceeds. per cer 
Naturally, the stee] used is of prime Importance Ih a Carbon 0 9$5to 1 10 Silicor 0 2to 0 35 
bearing of this kind, and the company’s specification cn caeca Oe Dede 6 623 
call for chrome-carbon steel made by either the electric The rough-turned bars must be thoroughly annealed, 


or the crucible process. It must be of uniform quality, and the fracture must be close grained. The Brinell 











iY 
a. 














FIG. 12. FIRST OPERATION ON FIG. 13. SECOND OPERATION ON FIG. 14 SECOND OPERATION ON 
FORGED OUTER RINGS OUTER RING FORGED INNER RING 





liardness (10-mm, ball under 5,000-kg. pressure) must 
not exceed 180 or be less than 160 at any point im the 
length or at any point in the cross-section of the bar 
tested. The manufacturer’s name or trade-mark is also 
stamped on the surface of the bar or billet near the end, 











except on sizes under 14% in. in diameter, which may 





FIG. 15. FIRST AND SECOND OPERATIONS ON FORGED be boxed; but the required information must be attached 


THRUST BEARINGS to the box or bundle for identification purposes. The 
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FIG. 16. SPECIAL DOUBLE-HEAD LATHES FOR RING WORK 


free from slag or other segregation. The bars and hillets method of testing in the shop for Brinell hardness is 


must be free from imperfections such as pipes, seams, illustrated in Fig. 1. 

checks or laminations, either on the surface or in se The blanks for the bearings may be made in several 
tion. Rough-turned bars are specified to be within limits ways—cut from tubing, forged separately, forged from 
of 0.015 plus or 0.010 minus. Different diameters meas- bar or cut from bar. The forging from bar stock and 
ured on the same bar must not show a variation of moré the cutting from the bar in machines are the two mor 


than 0.015 in. throughout the entire length. the length common methods and will be the only ones described to 
being not over 9 nor less than 4 ft. Drillings are taken any extent here. Ajax machines are used for forging 
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wth outer and inner rings trom bar stock, and rings of 


diameter from a ol, in. bar 
One of the 4 


tvpe up to 7%, in. in 


Tivis 


ire made at present on these machines. 


n. Ajax machines and a heating furnace are shown in 
Fig. 2. 

\ close-up view of a set of punches and dies in this 
machine is given in Figs. 3 and 4. Fig. 3 shows the 


Working The hear. heated to he- 


1.900 dee. Fo. is 


<TOCK stop in 


1.800 


position, 


placed I) the lower 


tween and 


machine is then 


lie and shoved in against the stop. The 
tripped, the stop wings out of the way, and the upsetting 
the bar the 
the 


comes forward and upsets the end of 


amount. As the 
bar is placed in the lipper die and the 


} Uibae I 


two parts of the die open, 


mopel 
machine 
tripped, the stop swings out of the way, and the upsetting 


pierces the upset blank or, in other words, forces the bar 


out of th blank. In this Wat\ practically no stock Is 


wasted. As the piercing punch draws back, the ring thus 


formed is knocked downward below the dies and is taken 
out at the side by a helper who stamps the maker’s mark 
on it. 

A set of 
ig. 5. 


left and the upsetting punch next. 


and dies mav be seen In 
The piercing punch is shown at the 


If the die at the right 


punches 


rorging 


extreme 


were turned over onto these, the parts would be in rela- 
Some of the rings made by these 
Both 


tive working positrons, 


Fie. 6, inner and outer 


Details of a set 


dies are illustrated in 


rings are made in the same manner. 
ol punches and lies lor both are viven mM Fie. ‘* On 
<oOme Sizes of leat only one or Two blanks eal be forged 


at a heat. while on others sometimes as manv as five can 


" forged ata heat. 


Curring BLANKS FROM THE Bar 


There are two methods emploved in. cutting blanks 


from bar stock. One is to cut them singly and the other 
two at a time, the size of the ring to he produced being 


the ruline consideration in most cases. Inner rings may 
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The 


an outer, is shown 


production of two rings at once, an inner and 
in Fig. 9. Here the hole in the inner 
ring and reamed, the outside turned, and 
then a trepanning run the cut. 


This forms two complete rings, which are then cut off 


is drilled out 
tool is in as shown in 


from the bar. On this particular operation the two rings 











FIG. 17. PART OF THE HARDENING ROOM 

are 3.166 and 1.799 in. in diameter respectively and are 
cut 
five machines, and each machine will produce about 38 
A large battery of machines, 


all Cleveland automatics, are emploved on this work alone. 


from bar Safty mn, in diameter. One operator runs 


of this size ring per day. 


The trepanning operation, of course, produces rings sim- 
ilar to the forged ones without ball grooves. 

Both the forged and the machined rings are carefully 
annealed before the subsequent machining operations, the 
annealing being done in special Quigley furnaces, Fig. 
10. The rings are pac ked in charcoal in pots, luted with 
clay and handled in and out of the furnaces as shown. 

In order to give a flat side to locate from in the chueck- 
ing operation the forged rings are ground on an Ajax 


vrinder, as illustrated in Fig. 11. The ring to be ground 


a 








= = ~ 
aed 








FIG. 18. DROP TESTING AFTER HARDENING 


Ilere the ring is roughed out 
One 


he eut as shown in Fig. &. 


Ml over, including the ball groove. man runs three 


machines; and while the production varies considerably 


ring being made, the average on 


125 pel 


according to the size of 
1 23 in. bar is close to 


at 


three 


day total output for the 


Per nbes, 


FINISH THICKNESS 


FIG. 19. GRINDING TO 


is placed on the chuck jaws, the fixture is swung into 


place and the work revolved against the wheel by means 
of the handwheel shown. 

The first operation on forged rings is done on either 
One of the 


latter set for machining outer rings may be seen in Fie. 


Gisholt or Warner & Swasey turret lathes. 
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12. The ring next to the machine is a forging, and the lathes. One of these lathes set \ 
one at the left shows the machining done. The ring is = shown in Fig. 16. Thi us 
chucked internally, then turned and bored about halfway of expanding plue mandrels, nuit tin nlite Hers are 
across and faced. After being inspected, the rings go to chucked. After being rough machined all over the rings 
—— / = 7 
; - 
load : 
. - : 
a? 
~ —~ . 
o : 
JS. 
> 
, 
‘J 
* J c 
o 
) 
mn "Vy 
f ss . 
we 
a . " 
J 
FIG. 20. TYPE OF MANDREL USED FOR FIG. 21. GRINDING GROOVE IN OUTER RING ON 
FIRST CYLINDRICAL GRIND OSCILLATING GRINDER 
another machine and are chucked on the turned surface, are stammpes ST rele ! 
as shown in Fig. 13. The rest of the outside is turn -vinbol for size and type, et 
the bore cut all the way through, faced, and the ball It must be kept in mind that ter ea navel 
vroove cut In, as shown by the ring at the left. operation the rings are inspected, and all that do not co 
Forged inner rings are handled in substantially the up to the rigid requirements are thrown out. The 
same manner. A Gisholt lathe on a second operation is spection methods and gages «© describes 
illustrated in Fig. 14, the principal difference in this arate article. 
case being that the ball groove is on the outside of the 
} ‘ a 1 : LL ARDENING AND GAhiNnDENG 
ring instead of inside. Thrust bearings are also handled 
in the same way, as shown in Fig. 15. The first opera Phe hardening temperature, as we is That oor the 
drawing, Varies somewhat accord lo The size ale “( 


vy the at the ht, 
grooving and turning about 


tion, as indicated by rings rig consists of 


boring, facing, 


halfway 














FIG. 22. GRINDING GROOVE IN INNER RING 


iwross. The second, in this case, consists of turning the 
rest of the outer diameter and fa me. 
The first operation on trepanned rings is of 


The 


eourse on 


the automatics previously shown. second consists 


This 


inner rings is done on special double-head American 


mainly of vrooving. frooving both outer and 


of the bearings in hand \s a veneral rule those larger 
than 35 in. are hardened in water, and those smaller are 
hardened in Houghton’s quenching o The hardening 
heats rang from 1,400 to 1.600 deg and the drawing 
from 250 to 3560 dee. Fi. as specitied Special Quick 
hardening furnaces are use art of one of thes 
haces and a corner of the hardenn rool wre show! ! 
Fie. 17. 

After hardening. eacl stan tures ty 
placing it in the inclined troug i. Fk IS. and letti 
it run off at B and drop upon a ist-irel Hock at f 
Krom there it usually bounces to the inclined board /? 
and drops into the box F. ‘he troug is G ft. low wit 
a 16-in. drop to it. The lower end of the trough is about 
! ft. vertically above thi ist-1rol vlan though 1 
ring travels farther than this to reach the block. 7 
frame holding the trough can be easily shifted to on 
from the block to accommodate arious rings bernyg testes 
If after this test the ring’is tapped with a small lam 
mer, the sound will tell tantl vheth 1 Cl va 
developed or not. The rings are next file tested fo 
hardness, and then one side is smoothes slightly on a 
clisk evrinder, to form a good seating surtace on the niae 
netic chuck on which the sides are ground. “They ar 
next placed on a Blanchard machine, as shown in Fig 
1. and ground to finish thickness Now thev are demag 








1006 AMERICAN 


netized and placed on the type of mandrel seen in Fig. 
20. and the outside is trued up in a Landis grinder. 
The ball outer either 
Landis or Van Norman oscillating radial grinders, one 
of the latter being shown in Fig. 21. Standard-radius 
diamond-wheel dressers are used to keep the wheels in 
round on 


ir 
99 


eroove in rings is ground on 


good shape. The grooves in inner rings are 
Brown & Sharpe machines, as shown in Fig. 

It should be borne in mind that inspection has come 
after each step in the progress of the rings. They now 
go to the assembling and polishing department, the opera- 
will be described later. 


tions in which 


Mistake To Discount the Other 
Fellow’s Brains 


By Joun R. Goprrey 


The one great weakness of self-made men is not so 
much that they worship their maker, but that they seem 
to get the idea that both the pattern was lost and the 
material exhausted when they finished their particular 
job. I presume it is a natural weakness. Not having 
arrived at that stage myself, IT can not say from per- 
sonal experience. And the perhaps natural, but very 
disagreeable, result is that they are apt to put everyone 
else in the dam-phool class without stopping to inquire 
as to the reason the others are not training in the sue- 
cessful group. 

It may very well happen that the self-made ones are 
right in most cases—there is a heap more of us than 
many like to admit—but it does jar the inner conscience 
a bit to be classed with the idiots and otherwise unde- 
sirables when we happen, quite accidentally of course, 
to be doing something that is perfectly right, if the S. 
M. M. only looked below the surface, as he used to do 
before he “arrived.” 

In one particular case I remember, a perfectly good 
and harmless workman, who had the best interests of 
the shop at heart, so far as he knew them, got a terrific 
eall-down from the electric light 
while the curtain at his window was drawn down: “Any 


boss for burning an 
man with a spoonful of brains would put up the curtain,” 
sputtered the S. M. M. as he stormed into his office, de- 
erying the degeneracy of mechanics since the day he was 
in the shop himself. No wonder they did not succeed, 

But there happened to he a reason for the seeming fool 
ishness. Over on the other side of the toolroom, close 
hy a window, was a man at work on a delicate jig that 
the boss wanted in a hurry. And the man “minus the 
brains” had pulled his curtain down to keep the set- 
ting sun from striking the other man square in the eye 
On this account he needed light, but a few cents’ worth of 
juice was of no consequence compared to the work on 
This was what the S. M. M. did not stop to 
Not because he meant to be unfair, but because 
nursed the idea that he had a 


the jig. 
find out. 
he had all unconsciously 
monopoly of the kind of brains that counted, or else the 
other men would not have been working for him. It is 
» bad habit of thought, and the sooner the S. M. M. gets 
it out of his system the more really and truly great he 
will be. Discounting the other fellow is not 
safe game to play. 

It was this particular case that really started my old 
friend Jimmy Johnson away from the old shep and into 


alwavs a 
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» new line of work, where, strange to say, he succeeded 
remarkably well. He had been working for the S. M. M. 
until the S. M. M. was convinced Jimmy did not know 
enouch to go in out of the rain. That means that Jimmy 
had heen able to talk the S. M. M. into adopting 
any of the devices Jimmy had worked out. After the 


curtain episode Jimmy got busy with a vengeance and 


not 


did what he ought to have done long before. 
Then after he 
a “ready-made” shop owner (which means his dad had 


had made a very favorable deal with 
left the money ready to start him in business), Jimmy 
paid the S. M. M. a visit te give notice and spake unto 
him something after this fashion: 

“Being as I have it from your own lips that the full 
quota of brains in my cranium would not crowd an 
after-dinner coffee spoon, I just naturally concluded you 
would not be heart broken at losing such a worthless in- 
cumbrance from your payroll. So I have hornswaggled 
young Billson down here not only to give me a job, but 
to build some of those presses I have been trying to in- 
you in. And while T am duly sorry for Billson, 
I just conld not bear to burn any more of your juice, 
Bronson ten times its 
the Rivett lathe, and IT guess I will be quitting about 
Saturday night.” > 

It was a long speech for Jimmy, but he had been get- 
ting the call-down. And 
then what do vou suppose the inconsistent S. M. M. went 
and did? Told Jimmy he 
had made him what he 


terest 


even if Was saving cost over on 


madder every minute since 
was not fair to the man who 
Pulled all the loyalty stuff 


vou read about in speeches at banquets, but seldom see 


Was, 


practiced toward the fellow with the dinner pail, And 
threatened to prevent Billson from making Jimmy’s press, 
first, no matter if he had turned it 
The idea was due to working in his shop, and 
not worth two hoots in 
But, of course, as a matter of fact, he did not 
interfere at all. 


hecause he saw it 
down. 
it was his even though it 
Halifax. 


Was 


Fortunately, there are other brands of self-made men. 
But this tendency is one to be guarded against the min- 
ute you begin to feel that you are really going to be suc- 
cessful, because if you wait until you really are, nothing 
short of an earthquake can make you believe that even 
the whole solar system is not tied up close to you in 
some mysterious way. 

do not expect to need to practice preparedness of 
kind for some time to 


tills come, 


Circle Punch Provided with a 
Disappearing Pilot 
By JAN SPAANDER 
We often had to mark slate and copper to be drilled 


and punched. As the material was not to be otherwise 


defaced, we made circles with compasses. Their points 


oN 
r, ence eta 
Ndaliiutaaiiiaaidin mer) + 
am Me 
CIRCLE PUNCH WITH DISAPPEARING PILOT 


otten slipped and seratched the work 
set of circle punches, and to make sure that the circle had 
its center at the right spot we provided the punches with 
the illustration. 


We made up a 


a disappearing pilot, as shown in 
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Suns criti 


Productive Capacity 


In 1886 Henry R. Towne presented a paper to the 
American Society of Mechanical Knemeers entitled “The 
Engineer as an Economist.” Since that time engineers 


have been paying more and more attention to economics, 
™~ 


for their work ts essentially that of effective economy. 
far has this movement progressed, that the keynote session 
of the annual meeting of the American Society of 
Mechanical Engineers, held during the first week in 
December, is devoted entirely to economl subjes ts. The 
broad topic is “The Valuation of Industrial Property.” 

One of the papers written by Henry L. Gantt discusses 
productive capacity as a measure of value of an industrial 
property. 

At the outset, two leading theories are outlined as to 
what the cost of production in an industrial plant consists 
of. These are stated to be: 

A. That the cost of an article must include all the expense 
incurred to produce it, whether such expense actually con- 
tributed to the desired end or not 


B. That the cost of an article should include only those 
expenses actually needed for its production, and any othe 
expense incurred by the producer for any reason whateve 
must be charged to some other account 

When a plant is operated at its full capacity, both theories 
give the same cost. At less than full capacity the expense of 
carrying idle hlac hinery, according to the first theory, is 
added to the cost of the product. This makes the cost 
greater than during a period of full production. Accord 
ing to the second theory, the expense of idle machinery 
due to incompletely utilized capacity is carried in a sepa 
Thus, if 


all other factors are the same, the cost remains constant, 


rate account and is deducted from the profits. 


whether the plant is working full or at partial capacity. 

Mr. Gantt then builds upon the second theory and savs 
that in determining the value of an industrial property 
the consideration of prime importance is “the ability of 
that plant to accomplish the object for which it was con- 
structed.” This is equivalent to saving that the value of 
an industrial plant must be measured according to its 
value to produce, 

This is a far different measure from those commonly 
emploved. The usual methods have been either to value 
according to what the plant cost, or according to the 
amount that it would take to replace it at the date of 
valuation. Both of these are now brushed aside by Mr. 


Gantt. He refuses to consider the amount of money orig- 


inally spent in producing the plant, likewise he argues 
that the cost of reproducing it is not its measure of value, 
for it is possible that under no conditions could it be made 
efficient as a producing unit. But going back to the 
fundamental idea that an industrial plant is made to 
produce some commercial article, he states that the 
ineasure of its value is its capacity to so produce. 

Once we accept this standard, other things come into 
consideration besides the brick and mortar, machinery 
and tools that constitute an industrial plant. A part of 
the producing capacity is the organization and manage- 


ment. These now become factors in measuring its value. 


Social Responsibility of 
Employers 


Every emplover has a fee r satisfaction in know 


ing that human waste is being prevented through a mi 
mizing of industrial accidents. Manufacturers’ associa 
tions have been the leaders in the great satetyv-first move 
ment that has contributed so much to the welfare « 
society. The proper question now is, Have employers ai 


further responsibility with regard to the well-being of th 
community 7 

Some have already answered “Yes” by establishing em 
plovees” service work. with a purpose of adding to ti 
health and happiness of their working people 

Public health officers in our better managed commun 
ties have done about all that can be done to stamp out 
epidemics and preserve general health, but their wor 
deals with persons in the mass: it is curative rather thar 


preventive, 


Krom what source, then, can come thr hitiative that 
will make possible for the individual all the preventiv 
means that can and should safeguard his health? Not 
only is the emplovee vitally interested in his own healt! 
but his emplover is likewise From this standpoint o 


miutual interest health coOperation in industrial plant 
can become so operative that, it will leaven society an 
lead on to social betterment. This course seems to be one 
that 


The extent to which this work is now being done is ind 


= promising, 


cated by the fact that not long ago at one of the conver 
tions of the American Medical Society some two hundre 


1 


and fifty physicians in industrial practice banded togethes 


in an organization of their own. FKFieures are not avail 


able to indicate how many plants are served by. the 


men, nor the number o 


emiployees Whose hea th they 
caring for The total number must be verv large. 

These two hundred and fifty men and their emplover 
have seen a social responsibility, else their work would not 
have been started. 

In discussion of the newer methods of shop manage 


ment a few years ago emphasis was placed upon the ap 
plication of the prin Iple of “transference of skill.” This 


was directed toward the operations of manufacturing. 

When it is realized that a majority of the emplovees in 
industry never had an adequate physical examination 
their lives, and that many never had dental work of at 
kind done, it must also be believed that the common habit 
of good bodily care are not practiced as they should bi 

So employees’ servic = but an extension of t 
principle of transference of skill. Through the tratne 
directors of service <lepartments some emplovers al 
transferring from the great fund of human knowled 
the best of skill in the care of the body to those who are 
unacquainted with many of the commonest facts © 
hygiene and sanitation. 

From this viewpomnt the social responsibility of the em 
ployer is to help in the great task of teaching men how 


to live. 
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Professor Sweet’s Book 


For nearly sixty years Professor Sweet wrote for the 
technical press, and many of his articles and letters ap- 
peared in this journal. But only one book written by him 
has ever been published. This is a small volume, knit- 
ting together truths on machine design that had previ- 
vusly appeared in the American Machinist. The title did 
not reveal its contents, nor even hint at its worth, for it 
was unfortunately called “Things That Are Usually 
Wrong.” 

After Professor Sweet’s death there was found among 
his effects the manuscript of a book upon which he had 
evidently worked for a number of years. His own title 
is “A Book on the Looks and Details of Machines.” This 
matter is now to be published in the American Machinist, 
the first installment appearing in this issue on page 979 
The purpose behind its preparation seems in a way to be 
revealed in a letter written by Professor Sweet and pub- 
lished toward the latter part of last year, Vol. 45, page 
Its title is “The Best Way To Do Certain Things.” 
The greater part of it is: 

“The thought me: Would it 
thing to collect a lot of plain statements of the best way 
things that mechanical engi- 

machinists to know, 


O56. 


came to not he a good 


of doing certain things 

neers and draftsmen and 
nothing for the class in engineering to learn from text- 
hooks or to be found only in handbooks, but things that 
can be grasped in reading the American Machinist? For 
example, the best way to put a wheel or lever on the end of 
a shaft, particularly if it is one that has to be removed and 
replaced, is to put it on a fairly steep taper and fasten it 
by screwing a nut on the end of the shaft, and if it is 
something that must must occupy a fixed position, a key 


ought 


will serve to locate it. 

“Another thing is to secure a rocker arm on a shaft. 
The best way is to put in a feather on a line with the 
arm, put on a boss for a grip bolt opposite, split the hub, 
put a bolt through the boss and screw it up. 

“The best way to put in an oil hole where the end of 
a shaft runs in the box is to drill a cood-sized hole in 
the end of the shaft half as deep as the boss is wide. 
Drill a small hole from the outside, plug the big hole 
with a brass plug, with a hole in its center for the nozzle 
of a squirt can, and stamp it ‘Oil.’ 

“T believe the readers of the American Machinist can 
add to this list innumerable examples of this kind.” 

His hitherto unpublished book manuscript is a col- 
lection of details and devices that in Professor Sweet's 
experience were “the best way to do certain things.” 


Selecting Cutting Lubricants 
for Different Conditions 


The question of cutting lubricants or coolants in con- 
nection with many kinds of machine work seems to be 
still open to discussion. It seems to depend very largely 
on the particular stock that is being worked and not so 
much on the grade or.class to which the stock normally 
belongs as to the particular lot that is being machined, 
whether supplied by the same or different makers. 

There is in most shops, unfortunately, no provision 
made for accurately recording the changes of coolant 
in connection with each kind or lot of stock. The main 
object is production; and a little more of this or a little 
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less of that has always been the rule, just as the best 
cooks use a “pinch” of salt, a “dash” of pepper and other 
noted queen of the 
So, to a great 


ingredients “according as,” as one 
kitchen said when asked for her recipes. 
extent, it seems to be with the mixing of cutting com- 
pounds, 

Nor is this necessarily an evidence of poor management, 
because there are no fundamental data on which to base 
the proper mixing of compounds. Many shops have run 
tests of various mixtures and have arrived at what seems 
to be definite conclusions. And then a new kind of stock 
comes along, and the mixture has to be changed to do the 
trick. 

It is very much like the cook previously referred to; the 
compound must be “seasoned” to meet the conditions of 
the particular case, and to carry the simile still farther, 
we have no more means of determining the proportion in 
advance than the cook has in seasoning the Thanksgiving 
turkey. It seems to be a cut-and-try proposition in both 
cases, guided of course by previous experience with similar 
steels or foods, as the case may be. 

Just as an example, we may cite a case that happened 
on shell work. The steel was tough and came off in long 
curling chips that were not only a nuisance, but dangerous 
to the operator. A chip breaker was demanded; but be- 
fore one could be made, the production man, who was 
fortunate in having a wide experience, tried a change in 
the cutting compound, which cured the trouble. He 
added enough oil to the compound to make the body 
heavier, and the chips broke off in short pieces that gave 
no trouble. 

The theory is that it cooled the chips more quickly and 
made them brittle enough to break, instead of leaving 
them tough enough to curl, as before. At any rate, it 
But it shows the difficulty in deriving absolute 
formulas to fit all conditions. 


°g? 
oe 


worked. 


Safety Devices as Handicap 
to Production 


The contention that safeguards to machinery are a 
hindrance to output is being unwisely made; but if a 
factory safeguard is inconvenient to use, this fact alone 
There 
has always been some difficulty in keeping safety devices 
on machines and in good working condition. It is the 
it is the work- 


is sufficient reason for a workman to disregard it. 


employer’s duty to supply such guards; 
man’s duty to use them in the proper way. 

If guards are persistently removed, or not used as they 
should be by the workman, perhaps the only course for 
an employer to pursue is to post a notice that if a work- 
man receives an injury because a safeguard was not in 
proper working condition the man, after receiving the 
medical or surgical treatment that is his due, is auto- 
matically discharged or suspended. 

On the other hand, if a safety device handicaps produc- 
tion, it is but fair that an allowance should be made when 
setting the piece price or time limit for the job. In this 
be remembered that safety 
Any earnest 


latter connection it must 
devices are largely a matter of evolution. 
start in developing them, applying and using them, is 
Thus whatever can be done to bring 
The need of 
education in safety is ever with us, for there is a limit to 
that prevented by safeguarding. 


better than nothing. 
about their proper use is well worth while. 
can be 


the accidents 
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Screw Machine Provided with 
Bar-Handling Equipment 

In Fig. 1 is shown a screw machine with all-geared 

head equipped for work from the bar. This machine is 

built by the Foster Machine Co., Elkhart, Ind., and with 

the exception of the bar-handling equipment is the sam 














FIG. 1. SCREW MACHINE EQUIPPED FOR BAR STOCK 


as the machine described on page 567. The equipment 
manufactured by the maker of this machine covers all 
requirements. 

In Fig. 2 are shown a few of the tools used on bar 
work. It will he observed that. although of heavy con- 
struction, they can be conveniently manipulated. At the 
left in Fig. 2 is the single cutter roller turner. This 
tvpe of turning tool is well known. The tool shown is 
provided with a slide operated by the vertically disposed 
lever. This controls the position of the cutter relative to 
the rolls. On the completion of a turning cut the oper 
ator throws the lever actuating the slide, the tool is with- 
drawn from the cut, and the roller turner can be run back 
over the finished surface of the work without marring it. 
The next tool is the multiple-cutter turner. ‘This tool is 
built with as many as six tools and will handle work in 
which the shoulders are only Y% in. apart. Next is 
shown the boring and recessing tool holder, and at the 
right is shown the adjustable hollow mill. 
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Hiand Surface Grinder 


The general desig) and construction of the hana 
surface grinder shown are apparent trom the Hlustratio 

All sliding surfaces are provided with adjustable gths 
Ilandwheels on the traverse feed and raising screw, each 
waving an indicator graduated to thousandths, give fin 


djustments in all directions. The platen is moved end 

















HAND SURFACE GRINDER 


Capacity for surfaces, 9x6x5 in traverse movement of 
platen a n size of emery wheel, 6x n i, in. hole sul 
face of platen, 15x5 in idjustment in line with spindle, 6 in.; 
spindle adjustment above platen, 1 to 7% in width of driving 
belt required, 1% in floor space required, 27x23 In.; height 
from floor to top of platen, 36% in.; weight, domestic ship 


ment, 00 Ib 


wise by a crank fitted to the square ¢ nd of a shaft operat- 
ing a pinion, which in turn meshes with a rack on the 
hottom side of the platen The crank can be easil\ 


removed and used on the square shaft im front of the 


handwheel on the traverse feed, if faster movement ts 
desired than that provided by the rack and _ pinion. 























FIG. 2. TOOLS FOR HANDLING BAR STOCK 


IN ALL-GEARED HEAD SCREW MACHINE 
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The spindle slide works on a rigid upright provided 
with scraped ways. The spindle is of crucible steel ground 
and fitted to reamed and scraped bearings. Both bearings 
are cast solid, the front bearing being tapered to fit the 
spindle, the rear one solid but split on one side to permit 
a take-up. The spindle has take-up nuts for adjusting 
end play and wear. 

The machine shown is a recent product of the American 


Machine Tool Co., Hackettstown, N. J. 


Air-Operated Vise 


The form of air-operated vise shown requires little ex- 
planation. It is a recent product of the Hannifin Manu- 
facturing Co.., Chicago, Ill. and was designed to be espe 
cially adapted for assembling work as well as application 
to the drilling machine and miller. 

The closing of the vise is instantaneous with the ap- 

















plication of air. ‘Phe design is such as to permit the 
ATR-OPERATED VISE 
Capacity without jaws, 7 in height of jaw, 5 in.; length 
over all, 19 in.; stroke of piston, 2 in.; bore of piston, 6', in.; 
weight, SO Ib 


use of false jaws, similar to those used ino a chuck, or 


The 


attached to the side of the vise or located 


thie use of plain hardened-stee! jaws. controlling 
valve can be 
at any other convenient position. 


Adjustable Boring Tool 
The illustration shows an adjustable boring tool manu- 


factured by the Pierce Machine Tool Co., Chicago, Tl. 
The tool is intended for boring holes wp to 114 in. in 

















ADJUSTABLE BORING TOOL 


diameter, but holes larger than this can be readily bored 
by making the necessary simple adjustments of the tool 
itself, 
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The construction is simple and strong, and ad just- 
ments are easily and accurately made by means of a screw. 
Clamping is by means of a lever, eliminating the use of 
wrenches for this purpose.. The cutting edge of the tool 
in any position of adjustment coincides with a line drawn 
through the center of the hole being bored. 


oho 


Drilling Turret Attachment 


The drilling turret attachment shown was designed 
for manufacturing purposes where a number of opera- 
tions are to be performed on interchangeable parts. 

The illustration at the left shows a plain drilling- 
machine turret head, which requires little explanation. 
When the position is changed, the knob A is pulled and 
the plunger locates the drill in the center line automatic- 
ally in the hole B. 
cial chucks or with taper to fit any standard chuck, D 


The shank C can be made for spe- 


is the stop rod that prevents the body from rotating. The 
turret is driven in the usual manner by the taper shank 
F. The body pivots on the pin G. When the spindle .V 
is raised, the drill spindle C stops immediately. 

The illustration at the right shows a similar drill 
turret with an automatic stop. When the i 
pulled, the drill D stops immediately without raising the 


knob A Is 

















DRILLING TURRET ATTACHMENT 


This also shows a sleeve B attachment to the 


-pindle. 
which is desired where the tool is used steadily, 


spindle, 
and can be made for several sizes of drilling machines. 
In no case Is it necessary to stop the drilling machine 
when the position of the tool is changed. The turret on 
The drift hole 


The position can be changed in one second 


this stvle is made for taper-shank drills. 
Is at €. 
while the drilling machine is in motion. 

The tool is so desiened that the operator can change it 
without moving from his working position. It is made 
in several sizes, from two to five spindles and for high- 
speed drills, by Charles Kisler, b:} Dodd st., Bloomfield, 


N. J. 


Die-Forming Machine 


The die-forming machine made by the Anderson Die 
Machine Co.. Bridgeport, Conn., which was illustrated 
and described in detail on page 611, Vol. 43, and page 
G12, Vol. 45, is now available with belt-drive equipment. 
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Hacksaw Machine 


The hacksaw machine shown is a recent product of the 
L. 8. Starrett Co., Athol, Mass., first 
departure from its tool-manufacturing line. 

The form of stroke adjustment incorporated 
possible a stroke of practically the full length of the blade, 
The foot treadle for raising 


and represents its 


makes 


no matter what size of stock. 
the saw frames eliminates all exertion on the part of the 
operator, at the same time making possible greater speed. 

An oil dashpot controls the This 
dashpot allows the machine to be started when the frame 


descent of the saw. 














HACKSAW MACHINE 


height over all, 48 in.:; heigl 


Capacity, for 14-in. saws; 
floor space, 14x32 in 


of table, 28 in.; 


is up and prevents it from dropping and breaking the saw. 
It further eases the blade onto the work, so that the 
do not bite in so rapidly as to strip them or break the 
saw trom 


teeth 
saw. An automatie locking device prevents the 
dragging on the return stroke and holds the saw frames 
at any height when the machine is stopped fer setting 
work. 

The saw frame is mounted on a rectangular slide with a 
bearing 1114 in. long, provided with an adjustment for 
A quick-acting saw tightener to hold the blades 
The stroke of the saw is adjust- 


wear. 
square is alsg provided. 
able for stock from 1 to 6 in. in diameter. 

A pump and lubricant tank are located inside the base 
and may be quickly removed for cleaning. 


Bullard Production-Bonus Plan 
of Wage Payment 


An extension of the “Maxi-Pay Wage Plan” described 
on page Vol. 44, the Bullard 
Machine Tool Co. It is a method of establishing efficiency 
and paying bonus. The announcement of the company 
reads : 

Standard Time—A standard time for production wi! 
be established, whenever possible, for each operation. This 
standard will in all cases be the time in which the opera- 


922, has been made by 


! 


tion can be performed on a given piece or number of 
pieces with the tools and equipment available when tim 


Standard time will remain unchanged for one 


is set. 
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year from date, provided ho hange is made in designs ol 


piece, material, number of pieces, method or equipment. 


Such changes, if made, will be equitable in every sense 


woth to the operator and to the company. 

Trial ‘Time—On 
ways or with different equipment, it is not always possibl 
to establish 


new work, or old work done in new 


an equitable standard time without actual 
such instances a trial time wi!! 


and the operation performed 


experience as a guide. [In 
thereunder will be 


e set, 


subject to such future change, either increase or decrease, 


is may be indicated by the experience gained. Trial time 


will be considered as standard time in bonus calculations 


‘and payments. Standard-time conditions will thereafter 


prevail. 


Efliclency—Skill plus energy and well-directed effort 
result in ethic wney, ethic weney records will be expressed 
is a percentage obtained by dividing standard time by 


actual time, thus: 
175 be 


‘ ' 200 hy 
200(standard hr ) , 175(stam lard hr) 

Effi-ie - 100 Efficiency eerie =87)% 
200: actual hr) 200( actual hr.) . 


200 |} 
200° hy 


Standard time Standard time 


Production bonus of 1 


of the wages will be paid for each per cent. of efficiene, 


Bonus \ production per cent. 


above 75 per cent. Tf a man performs his work in stand- 


ard time, he will have an efficiency of 100 per cent. and 


will receive a production honus of 25 per cent, of his 
Wages \ record of each man’s contracts will be kept 
One column will show standard time on each job, and 


another column will show actual time. The columns will 


every-’month and the sum of the stand- 
times. The 


result is the man’s monthly efficienc VY, upon which produce- 


he it cle d up once 


ard times divided by the sum of the actual 


tion bonus will be paid 
Payment of Bonus—Efliciency will be computed at th 
end of monthly periods, all contracts completed during 
Weekly wages, at class rates 


Wage Plan,” will be based 


Cie h period being 1h luded 
“Bullard Maxi-Pa\ 


on ¢ low k time. 


il al 9 the 


It is the intention, not only to pay a 
hut 
a basis for advance- 


Advancement 
production bonus in proportion to a man’s efficiency, 
also to use the efficiency records as 
inent from one class to another. Apprentices upon com- 
pleting their courses will be rated according to the average 
efficiency records computed over the last three months of 


their apprenticeship. 


Tempering Round Dies 


By ALrrep J. SHIRLEY 


A number of circular dies of carbon tool steel for use 
in tool holders of turret lathes were required, No proper 
tempering oven was available, so the following method 
vas adopted and proved quite successful. 

After the dies had been hardened dead hard in water, 
they were cleaned up bright. A pair of ordinary smiths’ 
tongs was made with jaws of heavy material and to fit 
nicely all around the outside of the die, leaving a 4s-in. 
space when the jaws were closed around the die. The dies 
heing all ready, the tongs were heated red hot, and the 
dies were picked up and held by the tongs. This tempered 
left the teeth the temper re- 
The dies held up 


them from the outside in, 
quired and the outside slightly sotter 
the work successfully and were better than when tempered 


in the same bath. 
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Tables To Assistin Setting Piece /!\ adding or multiplying, as the case may require. For 
Prices om Automatics instance, if it should require 16 min, to make one piece, 


vou can eather multiply the cost of an 8-min. piece by 2, 
> > OBS. s ° . : . —. 
By J. Burge a 4-min. piece by 4, or you can add the cost of a 6 and 


a 10-min. piece, and the result will be the same. 

Table 1 is being used successfully in one of the largest 
factories in Buffalo, N. Y., and is giving satisfaction 
to both employer and employee. You may ask, “How 


To set the plece-work price on work being done on 
Brown & Sharpe or Gridley automatics, one cannot go 
very far astray if he confines himself to Table 1. 

The prices given are on the basis of $0.09 per hr. for 
much will an operator make out of it, if by chance he 


each machine, allowing 25 per cent. for lost time such as 
should have one or two of his machines down for repair 7” 


rABLE |. GRIDLEY AND BROWN & SHARPE AUTOMATIC ; 
MACHINES In this event we allow the man to ring in a machine- 


Piece Work on Basis of 9. per Hr, per Machine and 25 Per Cent, Allowed for repair card and allow him $0.09 per lr. for full auto 


Lost Time 


Time per Price Time per Price TABLE 2 POTTER & JOHNSTON SEMI-AUTOMATIC MACHINES 
Piece per Piece per . . - — 
in Minutes Seconds Hundred in Minutes Seconds Hundred Piece-Work Prices Computed on Basis of 10e. per Hr. per Machine and 25 Per 
< Cent. Allowance for Lost Time 
0 05 3 $0 O01 0 8 48 $0 16 
01 6 02 0 85 >| 17 Time per Rate Time per Rate 
015 9 03 09 54 18 Piece per Piece per 
02 12 04 0 95 57 19 in Minutes Seconds Hundred in Minutes Seconds Hundred 
0 25 15 05 | 60 20 01 6 $0 022 “12 $2 64 
0 3 18 06 2 40 02 12 044 13 : 2 86 
0 35 21 07 3 60 03 18 066 14 3. 08 
04 24 608 4 80 04 24 088 15 3 30 
0 45 27 09 5 1.00 05 30 i 16 3.52 
05 30 10 6 1. 20 0 6 36 132 17 3.74 
0 55 33 1 7 1 40 07 42 154 18 3% 
0 6 36 12 A | 60 08 48 176 19 4 18 
0 65 39 13 9 1 80 09 54 198 20 4 40 
07 42 4 10 2 00 ! 60 22 21 4 62 
0 75 45 15 2 44 22 4 84 
’ 3 66 23 5 06 
stocking up the machine, grinding tools and se forth. 4 88 24 5 28 
He PN ete 5 1 10 25 5 50 
Che table gives two columns of figures, one headed ‘Time 6 1 32 26 5 72 
: si ane 7 1 54 27 5 94 
per plece in minutes, his column gives the minutes, - 1 76 28 6 16 
. P : ry 9 1 98 29 6 38 
divided, first in hundredths and then in seconds. The 10 2 20 30 ‘ 2 
other column is headed “Price per hundred.” This col " 3.98 
umn gives the price per hundred pieces that one will be mnatics and SO.10 per hr. for semi-automatics, as the 
expected to pay for work when the time consumed cor case may be. 
responds with the time in the column to the left. In Table 2 the price is based on $0.10 per hr. for each 
For example, should it require 2.85 min, or 2 min. and machine and 25 per cent. allowance for lost time, such 
5} see. to make a piece, the price per hundred will be as adjustments, truing up work in chuck, grinding tools 
the total of the price for 2 min., which ts $0.40. and and so forth, 
St see, which is $0.17, making a total of $0.57. This Table 2 is for use in connection with Potter & Johnston 


table is very elastic, and the desired result can be had semi-automatic machines. 








such as the National Foundrymen’s Association 
: ‘ ~ While the information in the book is unquestion . . 
New Publications ably of value, it does not seem to Be any Forthcoming Meetings 
thing new on the subject of safeguards and safety 
methods 
Register of the United Society of Automobile Engineers. Annual 
meeting, Jan. 9-11 United Engineers Building, 
New York City. Colver F. Clarkson, secretary, 29 
West 59th St., New York City. 

















Hendricks Commercial 
States—-Twenty-fifth annual edition Seven 
teen hundred and thirty-eight) 74x10-in 


pages Published by S. E. Hendricks Co., ‘ a 
Trade Catalogs American Society of Mechanical Engineers 


Inc., New York City Price, $10 
The appearance of this commercial register = ? Monthly meeting, first Tuesday. Calvin W. Rice. 





onenenes 











has become an annual event in the industrial secretary, 29 West 39th St., New York City 

world , E Boston Branch National Metal Trades Associa 
The new edition maintains its long established Flexible Shafts and Portable Tools. Stow Man- tion Monthly meeting on first Wednesday of 

reputation. It represents an extensive revision Wlacturing Co., Binghamton. N.Y. Bulletin No. gach month, Young’s Hotel. W. W. Poole, secre 

and the addition of considerable new information, 102 Illustrated Pocket size tary, 40 Central St., Boston, Mass. 

useful to both buyers and sellers, Pumps. Trahern Pump Co., Rockford, I Providence Asseciation of Mechanical Engi 


A conspicuously new feature is the section de 
voted to a List of trade names, which is calculated 
to be a useful adjunct to this commercial guide 


sixty New England Foundrymen's Association. Reg 


lilustrated neers Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R 


Catalog No. 42 Ip. 46; Stoxx in 
This shows circulating, lift and force pumps, ete 


Canadian Trade Index. Five hundred and 








614x10-in. pages Published by Canadian : ular meeting, second Wednesday of each month 
Manufacturers’ Association, Toronto, Canada e aa = Exchange Club, Boston, Mass. Fred F. Stockwell, 
rice, $5 Business Item = 205 Broadway, Cambridgeport, Mass 

In the 1916-18 edition of this index, the latest : Engineers’ Society of Western Pennsylvania 





to appear, a dependable list of the articles made Monthly meeting, third Tuesday ; section meeting, 


in Canada and the names of the manufacturers The Hydraulic Press Manufacturing Co., Mt first Tuesday. Elmer K. Hiles, secretary, Olive: 
making them, is provided Gilead, Ohio, has completed plans for extensive Building, Pittsburgh, Penn 
A total list of about seven thousand five hundred plant and equipment improvements. The improve Rochester Society of Technical Draftsmen 
firm names is given. ments consist of one new building and extensions Monthly meeting, last Thursday 0. L. Angevine 
Practical Safety Methods and Devices— By George ' the machine shop, power house, stock room, — Jr., secretary, 857 Genesee St., Rochester, N. Y 
Alvin Cowee. Four hundred and twenty-seven toolroom and erecting-shop a bo relieve Superintendents’ and Foremen’s Club of Cleve 
6x9-in, pages; 127 illustrations; indexed, the crowded condition of the machine shop ‘land. Monthly meeting, third Saturday. Philip 
clothbound, The Van Nostrand Co., New  #ddition 100 rt long by 66 ft. wide will bx Frankel, secretary, 310 New England Building 
York City Price, $3 erected. Considerable new Machine shop equip Cleveland, Ohio . 
ment will be needed for this addition, including . 


Western Society of Engineers, Chicago, Tl! 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder 


This work is intended as a treatise on safety 


methods and devices for employers, superintend a 20-ton electric traveling crane, a large motor 


driven horizontal bering mill and a heavy-duty 


ents, foremen and others who come in direct con at ‘ 
tact with —— in ee, —— motor-driven planer secretary, 1785 Monadnock Block, Chicago, Tl 
workers There are 28 chapters covering a wide F *hiladelphi: F ' 

re of “ati safe vices, including Graves Machinery Exchange has taken over the. Philadelp via Foundrymen’s Association. Meet 
range of applications of safety devices, inetuc ings first Wednesday of each month, Manufac 


these for boilers, engines, elevators, machine business of the recently dissolved Co-Operative 
tools, grinding machinery and woodworking Used Machinery Co. The new compan) will spe- 
clalize in handling the larger tools and has ar 


turers’ Club, Philadelphia, Penn. Howard Evans 
secretary, Pler 45 North, Philadelphia, Penn 





machinery I 
Many of the devices shown are patented and ranged to keep the former organization intact. Technical League of America Regular meet 

the product of some manufacturer. Many others The same offices at 50 Church St., New York City, ing, seeoné Friday of each month. Oscar 8S. Teale 4 

are taken from the reports and records of bodies will be occupied secretary, 35 Broadway, New York City 
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Making Typewriter Type--l 


By FRANK 





SYNOPSIS 


establishment include the engraving of a die block 


The type-making Processes in this 


from a lemplet made from an ortginal drawing 


Ww limes as larqe as Lhe type is lo he, and from 


this dic hloe« I: lhe working bay pre are rolled wii 


semt-aulomatli machinery. A number vo} Me- 


portant milling, grinding and prercing Ope rations 
are required in the preparation of the type blanks 
and in finishing them after the fy jn characters 
All the 


of the fype for milling. plercing and other opera 


have heen rolled upon the hodies. locating 
lions subsequent lo the rolling up of the characters 


face is done hy CONS of lwo CTOSSOS, 


“pon lhe 
known as locating points, which are formed on the 


ypu alona with lhe work ing charade lers. 





In an earlier issue an article was presented describing 
the methods of the Noiseless Typew riter Co., Middletown, 
the 
kneading, the type for its typewriters. 


Conn., in) engraving die blocks for rolling, o1 
It is the purpose 
of the present article to illustrate some of the methods 
and equipment utilized for making the type, including 
both the forming up of the type characters by means ol 
the dies and the operations that follow in making the 
tvpe bodies and testing them prio to assembling upon 


the type bars. 


OPERATIONS ON THE BLANKS 


The blanks for the type are made in the pressroom by 
punching out of flat stock, then bending to the desired 


angle. The press tools for this work, Fig. 1, consist of 


A. STANLEY 


The bending die shown at the right in Fie. 1 is on 
of a series of simple dies for the different type blank 
The 


different angles are easily put into position in the bolst 


required, each at different angles dies for thes 


When required. 


The type blanks ure made in large quantities, \" 
2, taken in one corner of the type-making department, 
vives some idea of the extent to which the blanks ar 
put through and into steck, ready for machining inte 
finished typewriter type. This view shows a set of 15 











FIG. 3. FORM MILLING THE WORKING 


TYPE BLANKS 


ENDS OF THE 








FIG. 1. BLANKING AND FORMING 


BLANKS 


TOOLS FOR TYPE 


The 


are of the corner-post stvie, to preserve alignment and 


simple blanking and forming dies. dies 


blanking 
to prevent wear of cutting edges. The blank thus pro 
duced is not rectangular in form, the two end surfaces 
being at an angle of some 8 or 10 deg. to the edges, 





drawers, 
cabinet 


sui h 








FIG. 2. STORAGE OF TYPE BLANKS IN TYPEMAKING 


DEPARTMENT 


and the 
holding 


completely filled with such blanks, 


forms only a part of the equipment for 


material in the manufacture 


It will be recalled that th type bars in the Noiseless 


process of] 


typewriter construction slide in toward a common central 








from the center line, so 


int. each at dilferent angles 
hat the type fastened to the front end of the type bars 
e to be made at different angles to suit the respective 


le at which each bar is carried in the machine. So 


ngles have been erouped, thus 


ar as possible, these a 
aking it unnecessary to produce a separate form of 
tank for each distinct angle. In other words, there 


are four kinds of type blanks: First, straight, which is 

ed for five different type: second, O.O8-tn olfset, used 
or four different [ype ; third, 0.12-in. olfset, used for 
four different tvpe: fourth, 0.17-in. offset, used for two 
different type. 

Whatever the angle of the blank, the first machining 
meration following the mere punching out and bending 
ip of the blank is the milling of the edge—that ts, 
tiv milling ol the Uv} end, the ront end of the blank, 
to take off about 0.005 in. or so to give a good solid 


vorking space to start with in the rolling up of the 











pe character. This milling operation is done with a 
orm cuttel wVvIng an angel of about 45 dew, at each 
ile, to take off the corners of the work. ‘This operation 

clearly indteate | Rie. 3. and the nature of the 
rious) blank as to angularit = well shown, one of 
ach of the four nds of blanks ha ne been placed on 
the corner o the ree Tp tanrs thr 
photograph Was taken. Witl hf ype 

elerence to this polnt. @Xam 

nation of | will show the 
dimensions of the flat or plan or 
abi, whale details 1h) ie. » 

lustrate the sequence of opera ] T 
tigGns on one ol the bent blar 

ter the rolling up of the char- a 
ucters in the kneadine machines Inspect 

is been accomplished, These Mill Fla 
drawings are presented at this 
point in order to give a cleat , + 
idea of the nature and propor 
tions of the tvpe blanks them- ee J 
elves before entering into a eesti 
detailed description of all the 
mechanical processes in the pro faxture he —- J 
duction of the working charac- pe Gage N 
ters upon their edges. Figs. 6 Se 
and 4 illustrate the type rolling 
machines designed and built by ” 
this company and found em 
nently satisfactory for the pu | 
pose for which they were intend- Cimon 
ed, As will be noticed, thev ar tures sage No 2242 CutersNo 249 GageNe 
very heavy machines, weighing 
probably a little over 3,000 Ib. , c 
apiece. They are semi-automatic f 
the feeding up ol the work to 
the dies being accomplished hy 
means of a long hand lever act 
ng upon a slightly eccenwlrh 
head to advance the die, or the 
work holder, to the cut. In the 

peration of this machine the —_ 


die and the type blank are 

carried im facing heads adapted to operate to and 
fro in a_vertical plane, and the two heads are rocked 
in unison by means of segmental gear. This keeps them 
moving in harmony while a pair of rolling plates, corre 
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sponding to the pitch diameter of the gear segments, 
come in contact with one another to assure steadiness o! 
operation. This prevents slipping or overlapping of the 
die in the work, which would be detrimental in the rolling 
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ROLLING CHARACTERS ON TYPE BLANK 


process and would correspondingly affect the accuracy in 
the finished type. This uniformity of action is further 
assured by the pressure spring acting against the right 
hand head pushing the gear on that head forward. This 
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holds it always in contact with the gear on the left, so cccentric serves to pull forward the work-holding block, 


that the two hardened plates, corresponding with the thus crowding the work against the die as rapidly as 
pitch-line circles, are thus always kept in contact so that the rolling operation will take care of the surplus stock 


the teeth of the gears cannot enter into mesh too deeply. presented to its working face. The rate of progress 




















FIGS. 6 AND 7. ROLLING TYPE IN SEMI-AUTOMATIC MACHINES 











FIGS. § AND % STRADDLE-MILLING ENDS OF TYPE BLANKS 


In Fig. ? the head for carrving the work jaws and forward is of course determined by the operator himself. 
the tvpe blank is shown withdrawn from position and His facility in the production of the type depends upon 


set up on top of the machine, where it will come into judgment and experience, as he must rely entir ly upon 


the range of the observer. In operation, when this the “feel” of the job as the metal proceeds and rolls 


work-holding member is put back into place and the on under the action of the kneading of the rolling die. 
long hand lever is pulled around, it brings into action The operation of the machine is very rapid; it makes 


an eccentric portion at the end of the lever, This about 300 r.p.m. and a corresponding number of strokes 
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The average production in rolling up the type characters 


blank is three per minute for each of the two 


Ordinarily, it is not necessary to 


moa 


use more 


machines, 
than one die for producing the characters on the type, 
but occasionally, for certain characters, it has been found 
lesirable to use both roughing and finishing dies. Thus, 
in rolling such characters as the capital letters M and N 
; are very sharp, 
flow 


they 


characters where the corners 


more OF Tess 


or other 
making the metal 
the 


later for 


there is trouble in 


such cases dies, as 


corners, In 
littl 


new 


lhite these 
roughing 


thei 


worn, are used pur- 


PDecome a 


made to take 


HSCS 


and finishers are place. 
This saves the finishing dies a lot of wear and tear and 
For 
haracters having easier lines to work up in the rolling 
| 


(Tis 


inakes definite use for the worn dies in roughing. 


process, roughing are not necessary and they are 


never used in these machines. 


In addition to the eeneral desion of these home-made 
feature ol 


ani 
rolling machines a 


applied at the left 


type interest is the system 


aD online side, as shown In hig. Ss 


this being an adaption of the automobile-lubrication idea, 


\rrer THe ROLLING PROCESS 


The operation of rolling up the characters on the end 


if the tvpe blank forms a liberal flash or thin web all 
iround the base of the blank, and the first operation after 
mill off this 
The next process 
blanks, Fig. 8. 


straddle- 


the blanks leave the rolling machine is to 
lash flush with the 
is the straddle 

Kor holding the 
milling operation the blank is set in a special fixture in 
illustrated, admitting 


crosswise by 


body of the blanks. 


milling of the ends of the 


work in the vise for this 


he form of a double slide. as 


wijustment longitudinally or means ol 


These adjustments are made use ol 


the left-hand side of th 


micrometer screws, 
n the following manner: At 
machine on the table will be seen standing a microscope. 
This instrument is provided with crosshairs and carries 
fixture similar to that shown on the cutters 
These 


Once the work is set in place in the fixture, 


on its base a 
of the 
all respects 


miller two fixtures are exactly alike in 


for the straddle-milling operation and 
the 


t remains in plac 


or the milling of the angular faces of blanks In 


succeeding operations to be explained later. 

Before the blank is straddle-milled on the ends, it is 
placed under the microscepe with the crosshairs focused 
on the locating cross formed up by the rolling process 
end of the The 


directions to 


face of the 
both 

a certain definite position to 
miller tables have been set. After the type 
has thus been set up in the fixture, it is put into place 
n the special holder on the table of the miller cutters 
faced off in the manner indicated. The 
table is then withdrawn. Without takine the work out 
of the special holding fixture, the latter is placed in 
the special miller, Fig. 9 Here the type 
ody are milled with a pair of bevel cutters to the required 
previous 


at either working type. 
inicrometer screws are adjusted in 
enter the type bodies in 


which the 


ina the ends 


sides of the 


ingle with reference to the working face. In 
illing operations a small amount of material has been 
eft for grinding the top and the exact height from the 
bottom of the type bar after the tvpe has been riveted 
in place. . 

In the double miller with the angular cutter just re- 
ferred to, the work is fed up between the cutters. then 


hottom automatically. Heve it 


position 


returns to. th 
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is stopped by means of the controlling lever at the side 
which has a connection with the countershaft and a brake 
on the counter, which stops the work travel at the lowe 
point. This machine is driven at the bottom by mechan 
ism in front of the knee, which raises the knee and feeds 
the work between the cutters. The machine answers for 
all different angles of type blanks, heads or work-carrying 
brackets, being provided with a swivel. Graduations may 
thus be set to suit different letters. 

Following the milling operations in this double-spindle 
machine, the blank is removed from the special holder 
one set in place Iny adjustment Iyy the 


and another 


micrometer, as indicated. 


Making Accurate Thread Rolls 


By Grorce H. Haminron 


The making of thread rolls for use on the serew ma 
chine or turret lathe is a problem that worries many me 
chanics. Thread rolls for producing threads on brass, 
bronze or copper parts do not give anywhere near the 
same amount of trouble as those used on steel. In fact. 
the difficulties experienced in rolling threads on steel parts 
has led many manufacturers to give up any attempt to 
produce them. The greatest difficulties are experienced 
in getting the roll hard enough and at the same time 
prevent it from crumbling. A careful analysis will dis 
fact that the action between the roll and the 
work is constantly changing as the roll is pressed into 
a crowding action that tends to 
convolutions or threads on the roll 
In other words, the tendency 

To overcome this action, it 


close the 


the work, resulting in 
the helical 
nto annular convolutions. 


’ 
change 


is to straighten the threads. 
is necessary to have the roll 
than the work, and at the same time not brittle enough to 


much harder and tougher 
cause crumbling. 

The first question to consider in. the making of a 
thread roll is the selection of a suitable material—chrome 
nickel steel, vanadium steel, high-carbon tool steel, ete. 
Chrome-nickel steel vave fairly cood results, but 


g great 
in obtaining uniformity in 


difficulty was experienced 
hardness of different rolls- 
the next one falling down on the first few pieces. 

In the making of one particular serew, which was 
rough-threaded in a turret lathe, with a self-opening die, 


one giving good results and 


and then finished to accurate dimensions by rolling. all 
erades of material were tried for the thread rolls. Three 
of these rolls were used in a special thread-rolling ma 
chine, and were used to reduce the pitch diameter of th 
screw about 0.010 in. In addition to producing a smooth 
thread, this method had the added 
making a serew that could be held to very close manu- 


also advantage ol 
facturing limits. 

The material found to give the best results for thes 
rolls was Ketos nonshrinking steel, made by the Halcom) 
Steel Co., Syracuse, N. Y. The method followed was to 
first rough-turn the roll blanks all over to within Vg in. 
of the finished size. The blanks were then slowly heated 
in a muffle furnace to a temperature of 1,450 deg. F. 
and quenched in Houghton’s No. 2 quenching oil. After 
this the roll blanks were again slowly heated in a muffle 
furnace to 1,350 dee. F. and allowed to cool off in lime. 

The next step was to finish-machine the blanks all 
over, as well as the thread, to dimensions leaving sulli- 
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cient material for grinding. The threading was done in 
a tool maker’s lathe provided with a corrected lead screw, 
the blanks being machined to within 0.002 to 0.905. in. 
of the desired pitch diameter of the thread. and 9.005 in. 
on the sides of the rolls, for grinding. The roll 

were again carefully heated in a muffle furnace to ly 
tween 1,400 and 1.410 dee. F., the temperature being 
carefully regulated. and under no conditions allowed to go 
above 1,410 deg. When the temperature was 


blanks 


correct 


reached, the rolls were removed from the furnace and 
quenched as before in tempering oil. 
In order to prevent crumbling or chipping 


threads, the rolls were then tempered in an oi 
which was heated to 485 dee. F. 
were allowed to remain for 10 min. 
were ready for the finishing operations, whi 
formed in the following orde) : 

First, the hole was ground to size in an 


and in whieh the 


The 


rolls when coe 


] 
hh were yy 


nternal grin 


ing machine. It was then held on a close-litting plug 
in a universal grinding machine and both sides ground 
one at a time to bring the rolls to the desired thickness 


The next step was to grind the thread. This was dom 
in a tool maker’s lathe provided with a corrected lead 


loins Sir ‘ 


screw and carrying an attachment on the 
which a diamond-charged lap was mounted. This lap 


was made from machinery steel carefully machined to 
the correct angle. and then charged with diamond dust. 
This was applied to the face of the lap by hand. and 


then rolled in with hardened and ground rollers set at 


the correct angle. When rolling in the 
the back gears of the lathe were thrown in so as to wiv 
a spindle speed of between 12 and 13 rpm. When lap 
ping the threads on the rolls, the diamond-charged lap 
which was driven by a separate belt from the overhead 
5.000 to 


diamon 


countershaft, was rotated at a speed of fron 
3,500 ft. per min.: whereas the work was rotated at 
speed of from 12 to 13 ft. min. It 
where from 1 to 114 hr. to grind the threads on one rol 


per requires al 


down to the finished size. 


Magazine Drilling Jig 


By GEorGE C. LAWRENCI 


The hand-operated fixture illustrated was designed for 


the rapid drilling of work similar to that shown and is 
well adapted to this, as no direct handling of the pieces 


The 


changing 


Is necessary, except to place them in the mavazine 
surfaces are always free from chips, constant 
heing avoided, 

A hole slightly lare 
bored through the casting D. 


a magazine into the opening / and are 


er than the diameter of the work is 
The pieces drop down from 
pushed forward 
to a swing stop M and held in position by a plunger L 
operated by the handle G, which has its fulerum at 0. G 
works through a slot in the plunger, to which it is pivoted. 

When a piece is drilled. the handle F is pulled down. 
and the following piece pushes it out as the plunger is 
brought forward. As soon as the drilled piece falls out, 
the stop M is returned to position. (7 1s pulled as far as 
it will 20, when the second piece is against the stop V 


L, is then withdrawn, and the third piece drops into line 
with it. 

Stop pins C limit the movement of the handle F. An 
opening A’ allows the chips to fall clear of the fixture 


MACHINIS' TIE 
md vives clearances ‘ the al . tin ture ( vrnyn 
at the olor of the sw nving table ir \ l nto 
suitably placed receptacl 
\s ho reat a rr Wiis qu ‘ tin Ocation « 
‘ led hole on ft } ) cs 
over Q498 1 ! ametel | through thy ist 
~—— 
. = 
™ 





HAND-OPERATED MAGAZIN RILLING Jt 
1) was srmpiv bored 0.000 ul No difficulty wa 
cperienced from the rou 1 : ! { \ imilar 
\ture . being laid out wit V to locate the wor el 
ral under the bushing for accurate esults and a mip 
leans provided to wedge ft top VW against ( we ¢ 
The fixture to insure | ( distances | he drilled 
ole rom the end thy \ 
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Machine-Tool Building in Japan 


By J. Morris 

Since the war broke out the niport hiachine tools 
nto Japan from abroad has beer ey small. ane naturalh 
nany iron works and small firms began to undertake this 
nd of work in addition to their reeular ling The 
specialists n machimme-tool ma neture n Japa ow 
er, are but two m number—the Karatsen | Wi < 

d the Tkejat Tron Worl | Karatsen Tron Worl 

th a capital of 1,000,000 the amount j 
aid), is on Kivushu Island. The chief engineer of this 
plant has served his apprent hip in the Brown & 
Sharpe works. and now emplo 250 mer When the 
were making a 72-in. swing and 80-ft. bed shaft lathe and 
1 2O0-1n. swing by fo-ft. bed cera shaft lathe at one time. 
the shop was so full that 1 other work was possible. 
This vives all idea of the the ila t 

The Ikejai Works, wit! apital of 1,000,000) ver 
(790,000 ven already paid in). is in Tekvo This wa 


Cormeen ed business about 


tsubo (1 ¢ 


at first a small concern which 
with an area of only 46 ube 


equals about 4 sq.vd.). but it 
{ | 
DOO 


26 vears ago 


now covers 4.500 tsubo. ha 


i7 engineers, about workmen and is well equipped 


with machines which require a total of 267 horsepower 
Last year’s output was valued at 1,300,000 yen. At pres 
ent an extension of 1,500 tsubo is under constructio) 
Machine tools of various kinds are the chief products. 
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Machining a Steering Lever for 
am Automobile 


By Roser’ 





/lustraled jig and fixture 


SYNOPSTS—In_ this 


data page are escribed various tools for machin 
ind a steering lever and other elements of a com- 
mereal vehicle. These fools COM Prise drilling J/tds, 


milling firlures and a lathe fivture. 





} 


O50 ane 


the 
Mac k 


some of 


Co., 


illustrated 
\iotor 


od 


the 


Qi paves wer 


tools employed Ly International 
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JIGS AND FIXTURES FOR MACHINING 


FIGS. 2 


AND 2-A 


Operation—Milling steering lever, Fig. 1 The forgings, 
which are placed in a fixture designed to hold two, are located 
on adjustable screw poppets The pieces are then forced 
against stops by setscrews on the sides \ strap fastened 
down with a nut holds the forging securely The fixture is 
located by tongues and held to the machine table by means 
of bolts in the usual manner 

Surfaces Machined—Sides of bosses, using 6',-in. side- 
milling cutters operating at r.p.m. with a feed of 0.06 in 
per revolution 

FIGS AND 3-A 

Operation—Boring and reaming steering lever, Fig l 
The forging is located by a cup bushing that fits on the out 
side of the boss 

Hole Machined—One 1 in. bored and afterward reamed 
to 1% in. with a taper of 1% in. per foot 

FIGS. 4 AND 4-A 

Operation—-Turning steering lever, Fig 1 The forging 
is located by a taper pin that fits into the hole reamed in 
the previous operation. The piece is then forced back against 
an adjustable post by a square-headed setscrew The fixture 
is located on the lathe with a turned register and held to the 
faceplate by means of bolts 

Surfaces Machined—1%-in., 1%4-in. taper per foot by 2\- 
in. long shank, and 14 x1 -in. straight part 

FIGS. 5 AND 5-A 

Operation—Drilling steering lever, Fig. 1 The forging is 

located in the jig by resting in a V-block and being forced 





A STEERING LEVER 





\MIAWSON 


Penn., for machining elements for 


In this article are 


Works. 


commercta 


Allentown, 
vehu les, shown other tools 


jigs and fixtures seen at the same factory. In machining 
the steering lever one forging is first milled on both sides 
The hole 


taper reamed and the taper and straight shank turned. 


of the boss. through the boss is next bored and 


A sper ial fixture serves to hold the part for the operation. 
A cotter-pin hole is drilled and a keyway is milled to 


complete the mac hining operations on the steering lever. 


FIG.1IO 





POSTTION 


WITH WORK SHOWN IN 


knob-headed 
hold it in 


a locating bushing at the end with a 


screw \ strap is then tightened on the part to 


position 


Hole Machined—One No. 12 drilled 


FLGS. 6 ANI) 6-A 
lever, Fig. 1 The 


Operation—Milling steering forging is 


located in hardened-steel blocks that are made to suit the 
sizes of the machined shank The lower end of the piece is, 
located on a pin that fits the reamed hole in the boss A 
knot screw forces the piece back against a stop A strap is 
then tightened on the forging to hold it securely 

Surface Machined Keyway, using 1,-in. end mill oper- 


ating at 250 r.p.m. with a feed of 0.001 in. per revolution 
FIGS. §S AND S-A 
Operation Drilling accelerator levers, Fig. 7 The cast- 
ings, the jig for which is designed to hold two, are located in 
fixed V-blocks at one end and sliding V-blocks at the other 


headed 
a spring lateh 
drilled in 


The sliding members are operated with knob- screws 


The covet 
Holes 


lever 


is then dropped down, being held by 


Machined—One ‘\-in. and one 144-in each 


FIGS. 10 AND 10-A 
Fig 
real 


motor re frame bracket, 


ited 


Operation—Drilling 


9 The rough 


ar-support 
pins at the 
the other 


castine is lox against stop 
knob screw at 
after it 


tuugh the upper 


and an adjustable stop at one end \ 


end, another knob screw through the strap has been 


swung into position ind two screws thre wall 


hold the part in 
Holes Machined 


position 


Four w-in. and three -in. drilled 
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STEEL CASTING, 4 POUNDS 
MOTOR REAR SUPPORT 
FRAME BRACKET 














DETAILS OF JIGS AND FIXTURES USED IN MACHINING AN AUTOMOBILE STEERING LEVER 
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The AlleAroumd Mechanic and 
What Became of Hlim 


By W. F. ABONES 


Forty years ago J & Co. operated a machine shop. 
Their line was special machinery, dies and models, and 
some general jobbing. They employed about thirty hands. 

‘heir equipment consisted of lathes, planers, drilling 
machines, one emery wheel stand, a small forge fitted with 


the old time bellows, and a power-driven sand stone. This 


firm was located in the Middle West: to be precise, 1D 
Chicago. 
On these tools their men were doing a very high class 


of work, considering the quality of their day. There was 
not a specialist in the shop, aside from the wood pattern 
the blacksmith. The others, except the ap- 
prentice boy, were all-around men—and 
We did considerable milling and 


maker and 
evood ones. ] 
was the apprentice boy. 
erinding work on the lathe, using special fixtures of our 
own construction. , 

As J & Co.’s business increased, new equipment 
was added continuously; namely, millers, a boring mill, 
a slotter, a universal grinder, a power forge, a special 
tempering furnace and so forth. 

After the firm had business about ten 
nearly one hundred men were empioyed. We were under 
But that is getting 


been in years 
1 foreman, and he had an assistant. 
ahead of one very important point. 
Mr. J- : 
timekeeper, paymaster, and in short the entire office force, 
found his work too heavy and had built up an able office 
ctalf. time to 
manufacturing department of the firm, and he began 

He noticed that Baxter 


who was previously foreman, salesman, 


This enabled him to devote much more 
» observe and study conditions. 
was more successful at tempering than the other men in 
the plant. His tools stood up better, in drawing he got 
just the proper hardness and roughness, and his work 
He also noticed that Smith was 
rather clumsy and slow at the vise, but made up his lost 
the lathe. that Hall 
keep the big drilling machine going; and always while 
Hall was operating a drill he whistled to beat the band. 
I believe it Hall's him the 
drilling machine as a permanent occupation. After a 
and the foreman, it 


was seldom fire cracked. 


time on He observed, TOoO, could 


was whistling that got 
long consultation between Mr. J 
was decided that Hall should do all the drilling: Baxter. 
all the tempering ; the best lathe 
and keep at it. It did not require a production expert 
to tell Mr. J he Krom this 


time on specializing was the order of the day. 


and Smith was to 


oet 


was on the right track. 


STARTING SPECIALIZATION 


About this time the company purchased the patent 
rights on several wood-working machines, increased its 
capital stock and built a much larger factory. In this 
new organization machines were grouped. Vise hands 


no longer operated machines, while machine men operated 
continuously one class of machine. There was good sound 
reason in this methed. A man can learn to operate one 
type of machine much sooner than he could possibly learn 
to handle a dozen. 

The apprentice boy, were he to start today to be a pro- 
ficient operator on all the toolroom machinery we have 
now, 


apprenticeship; and every reader knows that a lathe hand 


ould get about a week at each in his three years’ 


MACHINIST 


might work six months on job after job, and every om 
would be different. 

The many troubles. 
The planer hand knows just what bolts and clamps ly 


present system does away. with 
has: he knows the chuck is a few thousandths out on grad 
uation, he knows just what tools he has and where to 
find them, and he keeps his stock up and in working con- 
This feature applies to all classes of machines 


It is a vast improve- 


dition. 
and to bench or vise workers as well. 


ment over the old way—and we all know it. 


New Conpirions Require New Meruops 


The cry is quality and quantity. To slow up now is to 


blow The apprentice boy is with us, but not as of 
old. 
trade at the tender age of eight years. 
finished my first year under nine and was the 


up. 
Thirty years ago a boy could start learning the 
I am sure of this, 
because I 
proud receiver of $2 per. But times have changed. Society 
demanius, the 
school until, 14, 16 or 18 years of age. 

In every state in the Union and throughout Canada 
there are child labor laws, and boys are not permitted to 


law enforces: bovs are expected to go to 


work in factories until they are old enough to meet the 
law’s requirements. 

No young man who enters the machine shop or tool- 
room nowadays, and gets proficient on one machine at a 
small recompense, is going to continue jumping from 
machine to machine at a small wage. It is not profitable 
to him, nor is it profitable to the management. There- 
lore we have specialists. But we have the apprentice 
boy with us, and also the all-around mechanic is quite 
in evidence. 

The 
foreman of a toolroom or machine shop who is not an 
Some who are 


How about your foreman and the men higher up? 


all-around man is not a howling success. 
not all-around mechanics hold positions, but sooner or 
later the law steps in and you find it is the survival of 
the fittest. 

The apprentice boy who is in earnest and devotes his 
time to one machine can, by persistent effort on his own 
part during his spare time, become a good all-around 
mechanic and secure a better knowledge of modern me 
chanics than his dad ever had. Periodicals such as th 
Mach inist, the Scientific 
lmerican are overflowing with knowledge of the craft 
Kent's pocket book is always at hand. Technical courses 
are simple and along special lines. And last but not 
least, educational opportunities abound, and to the boy 
or man who observes and absorbs there is every oppor- 
Owing to the present world war 
even unskilled labor is scarce. When this labor is scarce, 
skilled This the 
manufacturer for a change of method, or system, in his 
The 


less vou have to teach a man the sooner he becomes pro- 


American Enginee ring and 


tunity for advancement, 


labor is more so, condition calls on 


factory; and the resulting change is progressiveness, 


herent. 
# 
ammonium salt 


United States 


Molybdenum Is Used in Form of oxides, 


and metal Severa! tons a year are used in the 

in form of ammonium molybdate as laboratory reagent in 
the determination of phosphorus in iron ores, their products 
and in fertilizers. The salt finds a further use in fire-proofing 
fabric. The metal is used in self-hardening steel; from 5 to 
10 per cent. is introduced and the resulting steel is raised in 
elastic limit and tensile strength, and possesses greater 
toughness in addition to the former property Wire made 
from it is said to have greater elongation and high tensile 


strength 
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Deceptive Working Limits on 


Muni 


iH. 


By Fk 





SYNOPSIS . It is We l] AHOWUH lhose iadive 
take nl 


limits given hy lhe 


at wig 


contracls for munitions that the working 


foreiqn governments are not 


only deceptive but in many cases impossible, 


artu le gives au andtusis of the working limaits On 


various parts. 





7) 


The question is being asked on all sides, “Why is it 


that practically all the American manufacturers of muni 


tions for European governments are having difficulties in 
meeting the gaging requirements?” For a decad 

more, especially since the processes of manufacturing 
the parts of automobiles passed into the stages where 


" iN hf 
> Roch tin 
is DV VV wn’ a 


: TMM 





N27C0400 


= 
Ke 





ti0oms 


BOGART 


assed as interchangeable, but which were built up part 


y part to an assembled whol It is obvious that sucl 
manufacturers, while they might be supreme in their ow) 

es, would be poor! equipped bot! n the experienc 
of their executives and ir a il factory organization 
o undertake work of the character called for in the 
contracts referred to. 

But this answer does not cover the subject by an 
means Many of the direct contractors, realizing that 
ley were poorly equipped for such work, or finding o1 
vestigation that it Was voting tt ” Impossible to get 
tovetl aL ropel equipme! ( ools n rhe lol 
Y ed deliveries, sublet parts of their contracts to other 
bial wturers | ~( nh bial Ines l Dot thu equip 

ment and the per nel, and went into 

thre Matter with both eves open, be 

cause by t time the subcontracts 

—_ > were pla t wcifications had beet 
T banneie l I ficiently to familiar 


Was expected 


*Y Prime he : But t . ol wtors have had thei 
Ss ne : M" troubles als ind these troubles have 
Lg | 
Ss 9 ss ji HH reached su al weravated stage wu 
. t mmm ie = humerous mstances that manutactul 
Wr os :c008 naar 135 S ers 0 ! ational repute hav 
re Inside Means " <> a 1005 | #00 AN become disgusted with the whole busi 
ae Pie ad — | \i \\ \ : ness and repudiated their contracts, 
5240538 +0353) =(1088-! 043)=0045 «Q7020005-> < \\ NY \N : writing off as a dead loss the sums 
148 +0532+0347)=(1/07-1027)=0080 * =—s eee ; ; op nt nh experimenting and tor re 
jected production. To the trained me 
FIG. 1. SHAPE AND DI FIG. 2. FORM AND DI- FIG. BASE ANDPLAT- toninsl mind it would annear thel 
MENSIONS OF 3-IN MENSIONS OF NO FORM Of NO 
CASE PRIMER BODY 85 FUSE BODY FUSE BODY somewhere there was a nigger in the 
woodpil If t reasonable to as- 
practically all manufacturers claim interchangeability, we sume some at least the manufacturers who 
have been congratulating ourselves on holding the lead have had difficulties in gett material past inspection 
over all other nations, not only -in the development of cannot manufacture in their factoric limits as fine 
machine tools for accurate duplicate production, but on is those specified ol Tin bore ! blueprints. It would 
production itself, to what we considered very close limits ce a safe guess, rather, that the same manutacturers 
of accuracy. re hing out daily a regula ! | lat Is more ac 
Yet it is a well-recognized fact that few if ar 0 rat n the essential dimensiot han the contract re 
the American manufacturers that took contracts for Ir c calls fo 
shells, cartridge cases, fuses or primers ever were abl The fc'lowing suggestio “ast pon actual experi 
to carry forward these contracts to completion to the ce in plants now engage work, may point to a 
drawings and specifications originally furnished with th ution of the problem 
contracts. Somebody must have been deceived: other 1. The nits or tol e) 1 detail draw 
wise, why should iron-clad contracts based on English, gs submitted with contracts ha proved deceptive and 
French or Russian inspection have been passed upon by ave led master mecha tio upervVisors and 
the mechanical departments of manufacturers of wide spectors into errors tl wi difficult to discover until 
reputation, when these same mechanical departments a large quantities of material had b oiled 
few months late were to he found heve ne ti powers A The hit wae la ! 1 ‘ won «lt signed 
above for increased tolerances, asserting in many Instan and the points « erence sé to the mechanical 
that “the Lord Himself could not manufacture to such epresentatives « ( mitra Kuropean governments, 
close limits.” hil Liv tools il dl ( r ¢ " ition thal MM yy) cle vised 
MANUFACTURERS UNFAMILIAR WitH THE Propvet my eipntaglivmcstis a Pe ae 4 er re 
raging or natural re ence pou nto consideration iD 
The answer to the question most common! ewiven the s| ohtest degre 
that a majority of the contracts fell into the hands of $3. Commonsense has made it obvious to the American 
very large manufacturers of big work, whose plants were mechanic that about 75 per cent. of the dimensions that 
not in many cases manufacturing products that might be on the blueprints are held to fairly close limits are non- 
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essential: that is, a considerably greater variation from 


that allowed would in no wav affect the function of the 


component being produced. This knowledge has proved 


a boomerang. because it has led many to deceive them 


<elves into thinkine that such dimensions actually need 
not be held to the preseribed limits, but that) “pretty 
near. Wils voor! enough, 

The ToLerances on Tite Work Are DercEPTIVE 


the tolerances being deceptive came to 
the writer as a shock. 
associated with the mechanical department of a large firm 


The matter ol 


sort of Soon after becoming 


manufacturing primers for the 3-in. shrapnel case, the 


manager of the department. who happened to be a 
mechanic of very wide experience on small, accurate work, 
asked that a technical analysis be made of the primer 
the detailed accomipanVvine the 


“T contend “that it is 


shown in print 


body. as 


sacl he, 


contract specifications. Sa 
mechanically impossible to manufacture a piece to those 
dimensions.” At first: glance such ao statement would 
appear absurd. All the 
correctly, and the plus and minus limits were certainly 
all that But 


slight progress had been made on the analysis before 1 


mean dimensions checked up 


ACCUPACS 


ordinary production required, 


was discovered that there was a whole lot of solid fact i 
The truth of the 
must assume ay 


his statement. statement rests on the 


fact that mechanically vou combination 
of the limits given as possible, if not probable. 

Referring to Fig. 1, which represents in general form 
and dimensions the standard 3-in. case primer body, it 
ix obvious that, taking the minimum limits on the outside, 
it would be possible to have a body pass on the outside 
length gages measuring 1.088 in. over all. Let us assume 
that on this particular body the inside dimensions down 
to the top of the anvil and the depth of threaded hole 
recessed bottom were at or near the maximum 
Subtracting the total inside depth from the 
overall length 0.045 in. for the 


through the head at this point, whereas 0.060. in. 


to the 
allowance. 
thickness 
ix the 
a primer having a 


leaves only 


least allowable thickness. Likewise, 
maximum leneth of L107 in. 
the outside, but combine minimums on the inside in such 
banner as to head O.O80 in. thick, while the 
vreatest allowable thickness is 0.070 in. 

In these primer bodies, then, vou have manufactured 
that 
nine-tenths of the 


might correctly on 


leave the 


parts would under ordinary conditions go through 


processes of manufacture, passing 


butt up certain 


- 
Chis 


possible combinations of maxi 


every gage perfectly, only to against 
rejection when gaged for the thickness of the head. 
is just one example of 
mums and minimums that have put beth the production 
and factory inspection departments into a position where 
they never know when thev are safe. There are about 
five other pitfall combinations that can be figured out 
on this one part alone, and on paper this would appear 
to be about the simplest of the smaller parts to be made. 
These are not imaginary or impractical sources of trouble. 
The writer has seen tens of thousands of primer bodies 
land in the scrap pile, the principal cause, though not 
the only one, being such discrepancies as are illustrated 
above. 


Another 
foreign imspectors granting increased tolerances on cer- 


source of deception can be traced to the 


tain dimensions, but holding to a close limit on some 
vne dimension that goes to make up the combination. 
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The effect of this will be clear from reference to Fig. 2 
The sketch represents roughly the form and dimensions 
of the No. 85 fuse body. All the internal depths are 
vaged from the face of the base by pin gages of the 
Originally these depths had all the 
many 


veneral tvpe shown, 


same tolerance: but subsequently they have in 
cases been changed by the chief of the foreign inspectors 
to something like the figures given, allowing ao much 
greater limit of variation than formerly on every dimen 


sion except the distance down to the rim of the wall 
of the powder chamber, which they continued to hold to 
plus or minus 0.002 in. 

It is common practice to finish these inside dimensions 
with a stepped reamer usually designed like a  two-lip 
butt mill, the steps being ground to the mean dimension 
as near as practicable, When the wider tolerances were 
vranted, the gages were changed to the increased limits : 
It ix apparent that, with 


there can be no 


and there the trouble started. 


the steps on the finish reamer fixed, 


limit 
four 


smallest 
If all 


depth gages were always used, the discrepancy would be 


vreater Variation at any point than the 


allowed—namely, plus or minus 0.002. in. 
apparent: but they are not always all used by any means, 
and the writer has seen hundreds of bodies spoiled because 
the inspector was gaging down to surface B and assumed 
long as he held them insick 


safe so 


he was perfectly 


the limit for that dimension. 


TrousLe Wirt BEVELED SURFACES 
\nothe 


SIO represented hy the intersection of heveled surfaces. 


“death trap” has been the allowance on dimen 


By reference to Fig. 5, intended to represent the base 
and platform of the No. 85 fuse body, it will be seen 
that a verv wide tolerance is given for the extreme diam 
eter over the platform, while the allowed variation from 
the bottom of the base to the intersection of the beveled 
hbase with the rim is only plus or minus 0.003 in., or a 
0.006 in. It is that Variation of 
A between the limits 2.450 in. and 2.430 in. 


B, as the two beveled 


total of obvious 


the diameter 


any 


will likewise varv the dimension 
surfaces are not in any instance generated with one tool, 
but are machined in separate operations. The result is 
that the greatest limit that it is safe to take for dimen- 
sion B is what is left after deducting the mechanical! 
variation possible in machining to the limits of A. In 
the case of the No. 85 loudly this cuts the available limit 
on B down to approximately plus or minus 0.001 in.. 
depending on the base angle, which varies somewhat 
in different 

The above are only random illustrations. 


part, if carefully analyzed, will be found 


specifications. 

Every draw 
Ing of every 
to be filled with just such traps for the mechanic and 
inspector. 

It may not be entirely clear why, if these things are 
so easily caught in the final inspection, with resultant 
rejection, they cannot in every case be caught by the 
department inspectors if they are. sufficiently careful. 
The trouble is as explained in the case of the primer body, 
Fig. 1. The manufacture may move steadily and smooth- 
ly through operations one, two, three, ete., perhaps up to 
number eight or nine, every part being held to every gage, 
and at this advanced point a discrepancy develop that 
may make it necessary to go back even to the first opera- 
Obviously, all the production that 
The natural desire of the manu- 


tion to correct. 


intervenes is defective. 
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facturing department is to save this material if possible, Regard the all too prevalent practice of not hold 
and the savine process is nothing more nor less than ng the machine supervisors or factor Ns tors strict 
pushing work that is known to be defective through th o the limit gages, but allowing it to be understood that 
remaining operations to the final inspection, with the so long as some dimensions are pretty near they wil 
hope that by some hook or crook it will vet by. ro all right. thr principl nvolved is hot mechanica 

Regarding the lack of codrdination between the tools but purely one of personal judgment. Everybody knows 
and the gages, it should be understood that on every perfectly well that a great many of the matters regarding 
part to be manufactured it is quite common for thy which the foreign inspectors seem determined tos} 
foreign inspectors to explain that all the dimensions are hairs are poppy-cock and 1 the parts would be just 
important, but a certain few are “very important,” if is good for the purposes intended if practically unlimite: 
being easy to infer that no matter what leniency they — tolerance were allowed on mat mportant dimensions 
may show at some future time in passing on work not But who is to say where to draw the line? Certainly 
quite to gage, on those particular dimensions no leniency with the limited knowledge of munitions in general 
must be expected. possessed by the average American manufacturer he would 

It should be apparent even to the average mechan be skating on thin ice to create a new Ct of tolerances 
that on such of the dimensions as require the greatest ase on his ov judgment as to w Was required 
accuracy, any) grouping of the tools that would hold And on limit-gage work there exists no basis for a second 
in a fixed relationship those tool elements that finished hoic Kither the work must be done inside the gag 
the surfaces requiring special accuracy would be the best or the limit becomes the blue sky and the gages a usek 

‘ gamble as a choice of design. Yet it is not apparent tov for the inspectors to plav w 
from current practice that this has been given any con It would seem, in consequence, that the one safe cour 
sideration whatever. The writer has seen instance after would be to maintain from the first to the last operatio 
instance where surfaces that must be held in relationship the fixed purpose to hold to the tolerances allowed an 
within a limit of 0.004 in. have been separately machined to accept as defective a material produced that 
at different settings, or machined on poorly constructed utside those limits. Intelligent handled, a large yp 
turret lathes, one surlace with a cross-slide tool. the centage of such defective materia might be repatred ane 
other with the turret. It would not be practical, of passed. Certainly the chances that such material might 
course, to tie all the tools in a bunch, as would be necessary eventually be accepted would not be lessened by handlir 
if this principle of grouping were carried to its extreme ; t through the various repair processes in an open ai 
but in almost every case in mind an order of operations  above-board manner, and the spirit of antagonism that 
and a combination of the tools could be devised that s so prevalent between the factory imspectors and the 
would go far toward eliminating a wide variation from foreign representatives would have fewer causes fo 
piece to piece of the material produced. xistence and conditions thus venerally made better. 
x 


A Book on the Looks and Details 
of Machines--I] 


By Joun E. Sweet 








vrreater load, as that end of the lever is the shorter of 
SY NOPSIS—This second installment takes up the two. This same application of the lever prineipk 
the strenath of machine parts, and Professor Sweel will apply to many problems that seem complicated 
emphasizes the need of often applying Kings Take the strain on a chain hook. Those of correct forn 
ford’s formula. “Be sure if is strong enough and wre made thicker on the inside than on thi outside. "The 
then double it.’ Then follow a reference to fric- necessity for this will appear when we consider. thy 
tion and a discussion of devices that operate bi strains as we would in a lever The load is applied at 
cause of this force clutches couplings. start and one end of the lev f the mv tal that is represented by thr ; 
stop motions and brakes. The final portion is de- other end is in compression, and the center pommt must 
voted to friction-reducing devices—roller bear sustain the sum of both, hence needs the most material 
ings and hall bearings. 
‘ The Benr-Lever PLAN 
In the rectangular cored section one is not sure that \nother application of the lever system is that of a 
the core is in the center. To what extent this weakens ent lever to determine the strain on a horizontal piece 
the piece against crushing may in cases be worthy of | Suppose it to be desirable to ascertain the additional! 
consideration. Assume that the offset is in one dire train brought upon the lower chord of a truss by th 
tion. The two sides would not be weaker than if the application, of an aditional load in the center. 
core was central, and the other way the thick side will Assume it to be sustained by two bent levers. ea 
sustain a little more than if no thicker than the thin arrving one-half. Then the strain on the lower chor 
one, A good way to deal with this is to consider it as will be as much vreater than one-half the load as the 
a lever. horizontal arm is longer than the vertical one. and this 
Assume the load to be applied central and the two leads to a still more simple rulk The strain will le 


oints of the lever to rest central on the two webs. It as much greater than half the load as one-half the sp 
] i 


will be seen at once that the thick part will carry th is greater than the « 
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the strain will exceed the load as much as one-half the 
span exceeds the depth. 

This reasoning out of the different strains is given 


as an introduction to the reasoning out of the special 
features more particularly embraced in this work and ts 


what would have to be done if mathematical determina 


tions were to be made: but so far as machine framing 


mn general voes, it there is thought to be so little metal in 
the plan as to call for mathematical computations to 
decide whether it is strong enough, Kingsford’s formula 


had better be applied the first thing. It is, “Be sure it 
~ strong enough and then double it.” 
Macnines Thar Neep To Be Licur 
In traveling cranes, agricultural machinery and things 


that have to be moved, the question as to how little 
metal will answer is important: but as to the framing 
wand the stationary parts of fixed machines, no one in 
competition with other builders will ever put in so much 


material but that his machine would be better if he put 


in more, 

Woodworking machines and printing presses of recent 
designs are of rectangular sections, only large enough 
to look right if solid, and then cored out very thin to 
save iron. In this the builder cheats his customer and 
machines, of all others, are sub 
ject to shakings and vibrations. [f, in the author’s opin 
ion, the makers the 
they would: find that the result would justify the belief 


that every pound of iron put in the place of the core is 


cheats hitaself. Such 


should leave out core hy mistake, 


as Valuable as any other pound. 

In the early days of machine-tool and engine construc- 
tion the makers depended largely upon the masonwork 
to give strength and stability to their constructions. To 
a sufficient extent to carry the load of the machine this 
will always be necessary, but to resist pull and push, bend 
and 


ing and torsional strains it will be less less so. 


SELF-CONTAINED MACHINES 

With the vrowth of electrically driven independent hia 
chines, which permit moving the machines bodily from 
lace to place, this making the masonwork a part of 
the machine will be largely abandoned. Machines the 
hed of which can be a single casting will rest either 
upon one foot or upon three. Tf a 
structed rests in a certain way and is then made true, 
rested in the 


machine when con 


it will be true wherever set, provided it. be 


same way. With one or three points of support it will 
be the same way wherever set. 

Adopting the box section for all framing, in place of 
the side-plate and crossgirt form, will enable the makers 
to ignore the foundation except for support. Only where 
there are heavy reciprocating parts, it may be necessary 
to secure the structure to the foundation to help absorb 
the disturbing action. In this alone is a 
matter of importance, and simply filling the hollow-box 


case weight 
section or dleep beds of engines Is the best possible place 


to put it, 


Strains AND How Best To Resist Titem 
Strains go in straight lines. If that line passes through 
the neutral axis (the center of a solid bar, Figs. 4 and 
8), then the bar will remain straight and will only yield 
by stretching or upsetting: but if the line of strain does 
not pass through the neutral axis because of the bar being 
(Fig. 5), offset (Fig. 6) or metal on 


crooked nore 
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one side than the other (Fig. 7), then the bar or mem- 
ber will straighten out if under a pulling strain, or 
will bend more or less or double up if subjected to pres 
sure. Many times it is not possible so to construct the 
framing and other parts of a structure that the line 
of strain can pass through the neutral axis, and many 
times it is possible where it is not done; but unless 
in a case where elasticity is desirable, the right form 
and the right straight member with its 
neutral axis coinciding with the line of strain. 

With the question of straight members for framing 
Whether a structure looks 


place are a 


comes the question of looks. 























LEVERS 


FIGS. 4 TO Ss. FIVE FORMS OF 
right to the observer is partly a matter of fashion and 
partly a matter of training. That which is right can be 
made to look right, if the designer is equal to the task. 

The forces tending to spring, bend or break machine 
members or framing may be actual or accidental. If the 
former, and known, then their result may be computed 
with an accuracy dependent upon what is known about 
the elements that are to resist them. If either of them 
is unknown, then the mathematical calculation can be 
only approximate: and the result simply helps to form 
an opinion, The more nearly the actual strength of re 
sisting material is known the more nearly can the results 
he predicted. 

Boilers are among the most dangerous of all struc 
tures, and yet the factor of safety used in practice is 
The reason why that that the 
strength of the material and the strength of the joint~ 


less. is justifiable is 
can be 
other structure, and the actual strain from any given 
Were it not for unequal 


more accurately ascertained than in almost any 


pressure can be determined. 
strains from heat (not computable), bad workmanship 
and deterioration, only a small factor of safety would be 
hecessary. 

in fact, all sta- 
tionary parts—the strains are mostly accidental and not 
computable. Besides, no matter what a 
for (with perhaps some exceptions to make the rule good ), 


In machine tools and engine frames 


machine is or 
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the more metal that is put into the stationary part 
the better it will be. Commercial reasons always have 


prevented such parts being made as good as they ought 
to be—and always will, 
The words strength, or 
to do with it. A part may be strong enough and spring 
like a spring-board, but nothing about the framing of 
a machine tool can be quite as good as it would be if 


strong enough, have nothing 


more rigid and more solid. 


Hottow-Box SECTION 


There is a limit to the amount of material one can 
afford to use in any structure: hence, it is best to put 
what one can use in the best form. An I-beam_ sec 
tion Is as strong in one direction as a square hollow 








; Bi C ? y 


RATCHET MOTIONS 
Fig. 10—The way 
Fig. 11—Double-paw!l 
having two-toothed 





AND 
ratchet 
wears 
motion 


INTERMITTENT 
Three-roller friction 
of a friction ratchet 
Fig 12—-Intermittent 


FIGS. 9 TO 12 
Fig. 9 
the ring 
ratchet. 
pinion. 


hox. It is in only one direction, however, having com 
paratively little strength sidewise and less against tor 
sional strain, both rigidity and 
against vibration the square hollow section is the cheap 
much the 


so as to strength and 


est when considering work. It Is so 


hetter as completely to exclude the 


pattern 
I-hbeam from consid- 
used Up 
to a certain point the larger and thinner section is bet 
thin, the 
the thin 


cration where the hollow-box section can he 


ter: but that point is soon reached, If too 


trouble in casting becomes serious: and besides, 
sides will set up a tremor within themselves, on the prin 
ciple of a drum head. This is worse than the tremor in 
a spring or heam as, in a drumhead or diaphragm, vibra 
tion occurs in unison with any tremor. 

In the 
ultimate strength of material is « 
to the elasti 


machines. knowledge of the 
f little use, except as 


There 


construction of 


it may be an index limit. are in 
rolling mills and a few other places certain pieces whose 
whole business is to break when subject to an undue 
strain. In the main, however, it is necessary to keep 
far within the limit of elasticity. As the limit of elas- 
ticity is alike whether in tension or compression, there 
for the tension side of a cast-iron beam 
heing larger than the 


the case if the beam were to stand the createst breaking 


is no occasion 


side, as 


compression 


strain for its weight. 


would be 
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It is definitely stated that cast iron has no limit of 
elasticity. If this has been demonstrated by actual test. 
it is probable that the assumption has been made that 
one piece of cast iron truly represents all cast iron. As 
a matter of fact, cast iron covers a wide range of mate 
rial, being constantly improved. That cast iron will cor 
tinue to spring almost an indefinite number of times 


without either taking permanent set or breaking is show! 


by the fact that a punching press, which sprang to a 
visible extent at every stroke, cut between twenty-five and 
thirty million pieces without either taking permanent 


set or breaking. 
HARMONIC VIBRATIONS 


(ood cast tron will both spring and bend, and it could 


lo neither were it not compressible and elastic; but as 
indicated before, the amount of metal should be, in all 
parts of a machine where cast iron is used, so far in 


excess of the size the figures would indicate as necessary 
that the thing becomes a guess or matter of judgment it 
the end. While the questiol al dealt 
with by the formula and table of flexure, that would ly 


rigidity may le 


no index to the magnitude of harmonic vibration 
sides, one would have to guess, as no one could tell whether 
he could permit one one-hundredth, one one-thousandth 
The differ 


harmon. 


or one ten-thousandth of an inch vibration 


ence between detlection by a given weight and 


motion produced by SUCCESSIVE application of the san 


rv the marchin 


weight is shown by the running of a dog 
of soldiers over a SUS] Histon brite The difference hye 


} 


tween the two is unmeasurable and incomprehensible 
until one sees it or observes the chatter of a piece on the 
faceplate of an ancient lathe 

It would seem that mathematical calculation would 


determine positive results, if in anything, in the propor 
Vet 


needs to 


nsatistae 
table. 
standard 


realize how 


to the 


tioning of vear wheels. to 


tory it is, one only refer various 
the 
authors and note the great 


a great difference in the strength of material upon which 


f’ a0 
Prom 


that 


on strength and proportion of vears 


Variation to see there is 


the figures are based or that accurate caleulations are 
simply impossible. 
The designer can only find out as best he can the 


probable streneth of the cast iron that is to be used, de 


termine what the tooth, the arm or the rim should stand 


from the formula. then make e eryvthing stronger ac 


cording to his own judgment, it he has had experrence, 
the tables he 


or profit by the experience of others, using 


finds in the books or multiplying hy some factor of safety 


vives him. However accurate he mav_ be 


that 
in the determination of 


someone 


the strength of his material o1 


in his mathematical caleulations, just so much greater 


ar 


uncertamty 
fact 


as his factor of safety is above it, so is his 
matter of judgment greater than his matter of 
t experience and with 
Only 


from 


Still without his facts and withou 
out the experience ol others he would he all at sea. 
nah 


the instinet ofa natural design rean save a 


utter failure unless he has the facts and judgement of 
others. 

If the mathematical calculations are from necessity 
hased upon data any one factor of which is uncertain 


the case with the strength of cast tron, 


variable, as Is 
or if the load 
with accidental strains, the graphic 


the case 
the slick 


figures, is rather more 


to be carried is uncertain, as is 


method or 


rule. though not as aceurate as the 
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the data one work from, hence as 


accurate than has to 
much better than the figures as it is quicker. 

that are sufficiently 
either 


Many times short-cuts are found 
accurate, so that it is 
method. The simpler one of considering that the load on 
a diagonal brace or tension rod is as much greater than 
the actual load the 
tical height is so simple that one does not need to resort 
all. For may be 


unnecessary to resort to 


as the diagonal is longer than ver- 


instance, a brace 


to any figures at 
17 ft. ? in. long and the vertical height be 15 ft. Now, 
wes ft. is l;. longer than 15 ft. hence if there is a 


6-ton load, there would be 7? tons’ strain on the brace. 


But the mathematicians will say that 17 ft. 7 in. is an 
inch more than wes tt. Yes, but why bother about 
the inch when one is going to multiply by 6, 8 or 10 
and guess at the 6, 8 or 10? It is simply as 14 Is to 


H00 or SOO. 
It is possible with a known load to calculate perfectly 


the amount of strain on the different members that are 


to support it. however intricate the directions. Moreover, 


with perfect workmanship it would be safe to rely upon 


the result: but in work more or less intricate the strains 


are not sure to fall where anticipated, and this in addi 


tion to the unknown quality of the resisting material 


renders it necessary to add to the figures. 


KLONGATION AND FRICTION 


soft steel used in structural 


an elongation of, say, 15 per 


So long as the natural 


work will stand cent., it 


would seem at first sight that, if one piece is a little too 
would 


subject to an overload, if 


load on 


short and is thereby 
members, 
the 


throw the the other 
This it 
fact that in plate work the rivet holes weaken the piece 
a bolt, and the 


the 


stretch so as to 


where it belongs. would do, were it not tor 


at the ends, as does eutting a thread on 


pieces will break at the weak points before stretch 


takes place. 

As strains can be figured, so can the motion of simple 
or complicated gearing, and usually with absolute accur 
acy: but what work a given force applied to one end of 
will do is rendered impossible. of 


a strain of gearine 


determination in most cases by the unknown factor 
friction. Friction may vary from a fraction of 1 per 
cent., as in the case of one surface plate floating upon 


another with air as a lubricant. to a wedge of 100 per 


cent. The worst of it is that it is variable, erratic and 
defies predetermination. 
Friction ratchets as a substitute for ratehet and paw! 


usually fail for the reason that if the anele of contact 


is such as to insure a positive drive, it is liable to bind 
should let 


This is as nearly overcome in the three-roller plan. 


low i ae 


when it 


Fig. 9, as in any (particularly where a ring and a sinek 
spring are used rather than a separate spring to keep each 
roller in contact), as the horns on the ring bring all 
three rollers in contact uniformly. But even this fails 


for if all the surfaces are hardened and 
ground the angle of the cams must be very slight or they 
Then it lets up reluctantly. 


used, they soon wear so as to leave a shoulder. Fic. 10. 


after a while, 


If soft cams are 


will slip. 


and then they will slip 


In a case where it is desirable to vive a continuous 


motion to a shaft by two or more ratchets working alter- 
this difficulty 
ohne paw! releases the other (see Fig. UR 


nately, does not exist, as the action of 
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This arrangement gives an intermittent motion, the 
wheel coming to a dead stop at every half-revolution of 
the driving double crankshaft. The device is not so good 
in any way as a two-tooth pinion, Fig. 12, which pro- 
duces the same motion without the possibility of slip- 
ping. This may be carried out in spur or bevel form— 
that is, with the shafts parallel or at right angles. 
Friction clutches composed of male and female cones 
tapered 5 in. to the foot drive very well, but release with 
clittic ulty. 
rotating with the shaft and sliding between another set 


of disks within a pulley, Fig. 13, have great driving power 


Friction clutches made by a number of disks 
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FIGS. 13 TO 17. VARIOUS STOP AND REVERSE MOTIONS 
Fig. 13—-Disk clutch as part of a pulley. Fig. 14—Start and 

stop motion *j 5—Reverse motion using two pulleys 

Fig. 16. Strap-stop motion Fig. 17—Coil coupling 

by the application of a small force to close them to- 

vether: but if run at high velocity they become an ex- 


haust fan and the plates are held together by a partial 
vacuum that makes them hard to release. Or if an open- 
ing he provided to admit air at the center they become a 
fan, tending to blow themselves apart. 

An instantaneous start and stop motion, where the work 
is not excessive, is made by a nut screwing up against 
a flat surface and grasping the moving part, Fig. 14, a 
gear wheel or pulley between two flat surfaces—the face 
When the 
ring wound around the shaft screws the nut up aeainst 
and the 


tiohter until the shaft revolves with the wheel. 


of the nut and a collar. nut is released, a 


the wheel, friction causes it to erip tiehter and 
To release 
necessary to ston the nut bv anv con- 


the drive, it is only 


venient de ee, when the motion of the shaft unserews it, 


it stops and lets the wheel loose. 


Friction Reverses Motion 


For 


ning in opposite directions (see Fig. 1). 


a reverse motion it only requires two pulleys run- 
Whenever the 
nut is stopped by an elastic abutment it is loosened from 
one pulley and spins over against the other, and the di- 
rection of motion is reversed. 

Any automatic or hand device that will bring up a 
the of the nut will reverse the 


stop to arrest motion 
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direction of motion, whichever wav it mav be turning 


With close adjustment the action is nearly instantaneous. 


Shifting belts are the smoothest sort of a device, so fat 
as starting goes, but operate more slowly than friction 
clutches, for which reason friction clutches for reversing 
lathes have been adopted. 

For stopping revolving shafts a metal strap around a 
effective, 
ix in a measure it is partly self-acting or accumulative. 


smooth-face pulley or drum, Fig. 16, is very 


The principle is the same as that of the snubbing post, 
where two or three turns of a rope around a post enable 


one man at the end of the rope to stop a ship at the other 


end. 


devices, such as 


In certain cases clutches or 
couplings, Fig. 17, 


binding 


are made, in which a coil of square 
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18 TO 22. BALL AND 

Fig. 18—Geared roller bearing. Fig. 19—Short-roller thrust 
bearing Fig. 20—Short-roller journal bearing Figs. 21 and 
°9_BRall thrust where each ball theoretically rolls as a true 
cone 





BEARINGS 


ROLLER 


FIGS. 


wire acts in a manner comparable to the rope around a 
post, It is a 
itself strong enough to do the work. 


effective device whe re the coil is ol 


This device 


very 
slips 
when reversed, 

While 


mechanics, the places where it is undesirable are far more 


friction. is useful mn tact, indispensable in 


numerous. The various devices employed te avoid ot 
amd ex 
halls 


rings in innumerable variety of shapes, and lubricants 


overcome it have called up as much ingenuity 


perimenting as any other one thing—rollers, and 


from plumbago and tar to spindle oil and air, with thou- 
sands of methods of feeding. 


Ro.LLeEr BEARINGS 


Roller hearings are of two classes—solid and elastic 


and of various kinds. Solid rollers must be hard, run 


in hardened boxes and on hardened shafts or sleeves, be 


as true as possible and the rollers all of the same size 
and parallel: the difficulty lies in keeping them parallel. 


applied 
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To do this. various caves at separating rollers have 
heen devised They do well when new and fail avhen 
worn. Mechanically, the correct method would be a 


pinion on each end of the rollers engaging with a 
on the shaft 


hox, Fig. 


real 


and with one or two internal gears in thi 


18, the pinions and gears all having pitch lines 
as the contact surfaces. 


slightly 


of the same diameter 
Elastic 
nto a 


rollers can ln compressed and hence 
alwavs tight, unless the 
loaded stil] 


ones to be loose It 


foreed shell so as To lye 


load is so great as to compress the rollers 
unloaded 
there should be 
the shaft 
but the 


moment 


allow the 


the 


more and so 


always tight in no chance to 


Case, 


deus. wales ene col of bearing or case is 


larger than the other end: necessity of pertect 
than first 


If one end of the journal is one ten-thousandth 


parallelism is of far more would at 
appear, 


of an inch larger than the other, the shaft will only have 


To make 100° turns hefore the rollers will he about ane 
thirty-second of an inch skewed. unless restrained bv a 
cage. 
Thkory ann Praeric 

One of the manv things that are theoretically wrong, 
hut said to work well in. practice. is the use of short 
rollers in the place of balls in a thrust bearing, Fig. 19 
Verv short rollers are used on flat surfaces and held in 


a cage by their ends to keep them from twisting out of 
a radial line. Thev ought to vo hard and wear out. as 
there is a constant sliding action at each end: but it 1 


snid thes do not. It is quite possible that rollers so short 


that they would be held parallel by their ends running 
in a cage, Fig. 20, would do for journals better than lon 


ones or halls. Caves could he made by the Franklin metal 


process or by double broa hing, nt reasonable cost. Suc I) 


things wear out faster than the ordinary journals, and 


it is only when friction, or its elimination, is of the 


utmost importance that these mechanical substitutes for 


oil Inbricants are to be recommended. The journal fri 


tion of a bic vele ona level smooth road consumes a lara 


percentage of the entire work, and the difference betwee 


oil and ball lubrication is very marked: but in the eas 


of a steam hammer the usual friction is a matter of no 
moment. 
The practical perfection reached in the manufacture 


of halls and hall 


and the vreat degree ol 


races, the material used 


thy qual TV of 
hardness with strength obtained 


formed one of the great achievements in mechanical per 


fection accomplished during the last vears of the nine 
teenth century It was this perfection that rendered 
the ball bearing of practical use Balls running on a 
flat surface to resist end thrust. or on and in truly evlin 
drical surfaces, run the freest from friction, but will 
not carry so heavv a load as if run in a coneave raceway 

Whether two, three or four bearing points are best 


thrust 


form of thrust bearing where 


depends on whether the balls have to resist end 


as well as side thrust. On 
the four-point contact is used and 0 proportioned that 
the hall rolls as a 21 and 22. 


do at all were it possible to make them theoretically cor 


true cone, Figs. would not 
rect, as then the balls would never change their position 
the would all 
width. But such perfection is not obtainable un- 
less hy accident, and this form of ball hearings properly 
that is, the too 


and wear come on two hands of only a 


line i 


where service is not severe 


answers admirably. 
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What Hind of a Man for 
Foreman? 
By ENTROPY 


If a small shop is successful, it is a pretty safe bet that 
somewhere in the plant there is a good foreman. He may 
be the proprietor himself, or he the 
carries the title of Whatever his title, he is an 


all-around good judge of human nature, with a clear head 


mav be man who 


foreman, 


details that have not been reduced to drawings or 


writing. and he has something of a financial mind. 


Ol 


Every once in a while a successful small shop comes 
under the notice of some big concern, and the manage- 
ment of the latter decides that the man responsible for 
the success of that littl shop will prove a valuable acqui- 
Then 


sition to its big plant, and hires him as foreman. 


the story begins. 
NEW 
Mr. ht olf 


nor ¢ xpected to do many of the things he 


UNDER CONDITIONS 


Foreman finds rig that he is neither allowed 


formerly did. 


He no longer knows just how much cash there is in the 
bank. To he sure, he doesn't have to worry whether the 
pay roll will be met if he doesn’t get that last machine 


on the cars before the first of the month, and he doesn’t 
have to order all his castings or keep an eve on the amount 
All he has to 
do is to keep things going straight in one particular room. 
lie finds that 


each workman’s machine or bench. 


1 


of coal on hand for the blacksmith shop. 


and are placed beside 


drawings and tools for the job and instructed just what 


materials come in 


man is handed 


speeds to use and how often to grind his tools and whom 
to take them to if they dull. Pretty 
what he has left to do and what he was hired for anyway. 


SOOT! he wonders 

The successful small-shop foreman is good material for 
a large-shop superintendent, but not often for a large-shop 
its foremen are assisted by 


foreman. As a shop grows, 


heing relieved of the many things that take up their 
time. The foreman himself does not put it that way. 
Ile thinks that these duties are taken away from him, 


thereby decreasing his authority. There is no place in 
his armor quite so vulnerable as his power to make arbi 
trary decisions. The old story of the Lrish foreman who 
fired a man or two every morning to show his authority 
has its parallel in almost every shop even today, unless 


some foremen to 


restriction is placed on the power of 
make arbitrary decisions, 

The modern problem is to find foremen who can do the 
things that modern system has left in the hands of fore 


men, not to be all-around executives, 


THe Mopern Foreman Is a Teacrer 


What is left? 


over the hiring, has put restrictions on the discharge, 


The employment department has taken 

and 

has largely taken over discipline, except that of the minor 
The 


planning of the way the work shall be done 


variety efficiency department has taken over the 


and routes 


it through the hands of one man or machine after an- 


other. A trucking department handles all the materials 
and finished product. As a result of all these things, the 
foreman finds himself left with just one big job, and that 


is to teach. The best the employment department can do 


Is to vive him men of a moderate degree ol intellivgenc e tor 


the jobs for which he formerly secured experienced men. 
Ile must teach them to do the work or fall down on the 
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Tell him he is a teacher, and you scare him. He is 
no professor, and he is glad of it. Tell him that you 
have picked him because you believe that he can make 
people understand what he wants them to do, and he is 
That is all there is to good teaching, 


job. 


right with you. 


hut he doesn’t know it. 


FUNDAMENTALS OF Goop TEACHING 


The fundamentals of good teaching are to know what 
one is trying to teach and to know how the other fellow, 
taught, looks at it. Many mechanics can 
do good jobs themselves as long as everything runs 


who is being 


smoothly, but unless they know the reasoil why for every 
The fore- 


man who has analyzed every job that comes to him and 


move they make do not pick them for foremen. 


knows why the efficiency department wants two operations 
performed in the reverse order to what is usual, is much 
more likely to turn out a large day’s work than the man 


who says, “Well, they want this thing done in. this 
fool way, so IT guess we will have to do it even if it 
does take twice as long.” This second man is one that 


has had some prerogative taken away, or thought he had. 
Ile wants to show the concern that if it would only fire the 
whole efficiency department and let him run his job the 
way he used to, it would have some shop. He always gets 
left, hor progress just progresses, it never backs up. If 
it finds efficiency departments are no good, it invents 


back to the abandoned 


something else. It never goes 
scheme. 
SomMrE TrinGgs A ForEMAN Must MASTER 
To know how to do a job implies some natural or 


trained common sense along the line of mechanical prin- 
ciples. Parrot-like ability to remember isolated facts is 
good only while it is being used by the one who has it. It 
is no asset to the man who would show others. The speci- 


fications so far might include graduates of technical 
schools, but they do not; because the technical graduate 
will not stay on a job long enough to pay for breaking 

He is looking for something that he thinks is 
and he hasn't the patience to master the details 


Then our fore- 


him in, 
bigger, 
that this foreman of ours must master. 
man must have an additional quality that is not so com- 
mon as it should be in college men, and that is an appre- 
ciation of how the chap feels who is trying to bring up a 
family on even present-day wages, with the cost of living 


jumping every few minutes. 


rue SKILLED Joss Are Nov Atul 


YANKEES 


MEN AVAILABLE FOR 

The men who are available for semi-skilled jobs are not 
all Yankees, and they are not all from the northern races. 
In fact, they are largely of a tvpe that only a few vears 
ago we would not have hired for anything except the most 
imitative work. Their viewpoint is altogether different 
from that of the northern races. They have not the same 
natural initiative or ambition. They are more content to 
let well enough alone. They ean vet quite excited over a 
race, but it must be a short dash, no six-day race for 
them. Just must understand the 
type of man that he must deal with. We may have sym- 
pathy for him and wish that the dav might return when 
we can get the kind of workmen that we are accustomed 
have to do the best that we 


so this new foreman 


to, but in the meantime we 
can with what is available. 











? 
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Safe and Noiseless Operation 
of Cut Gears 


3y Wittiim KNIGHT* 





SYNOPSIS—An_  inve stigation of experimen la 
results and authoritative studies on the design and 
ope ration of cast-iron gears. The cause of noise is 
AIiscusse d. and a formula for reduce tion of tooth 
height lo avoid interference is given. Charts jor 
sate load fae lors are pre N¢ nte a durability is COn- 
sidere d. and formulas for th i Irene cx of thie side 


plate S and healing effect of rawhide gears are wen, 





The Investivation of the proper shape of rear tee th and 


the allowable working stresses fol the safe and nolseless 


operation of gears of different materials has for a long 
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FIG. 1 SAFE NONREVERSING LOADS ON BROWN & 
SHARPE 14%-DEG. INVOLUTE CAST-IRON GEAR 
TEETH PROPERLY FITTED, PER INCH OF 
FACE AND PER INCH OF PITCH DIAMETER 

Plotted from the empirical formula given by G. H. Marx 
and L. Ek. Cutter (see paper presented at the September, 1915, 
meeting of the A. S. M. E.), loads assumed to be applied on ons 
tooth only (are of action coefficient in Marx’s formula a 1) 


time been the object of laborious efforts of engineers and 
manufacturers. 

According to Willis, the involute form of gear tooth, 
which is the most commonly used nowadays, was first sug- 
gested by Euler. 

In the last fifty years a large number of technical papers 
have been written on the subject of transmission of power 
by gears, and the American Machinist has largely con- 
tributed to the technical literature on gearing. 

The most important articles published in the American 
Machinist on this subject are: 1901, Vol. 24, page 1140, 
the proportions and strength of spur gear teeth adopted by 
the Joseph Adamson Co.; 1902, Vol. 25, page 145, “The 
Strength of Shrouded Teeth.” by Wilfred Lewis: 1903, 
Vol. 26, page 257, a comparative study on the resistance 
to crushing of curved surfaces of different radii in contact. 
by Hf. D. Williams; 1905, Vol. 28, page 220, Cheddie gives 
his ideas as to relative loads on cast iron, gun metal. cast 
steel and forged steel: 1908, Vol. 31, pages 95 and 115 


*Crocker-Wheeler Co., Engineering Department. 


(parts I-IT), C. H. Logue on the effect of wear in the 
calculation of vear teeth: LO14, Vol. lO, page TS, T. \ 


(‘onverse advocates Increasing the angie o obliquity. 


The most recent publications on spur gearing are: 1915, 
a paper on strength of gear teeth by G. Tl. Marx and 
L. EK. Cutter, presented at the September meeting of the 
American Society of Mechanical Engineers, 1916, and a 
paper on spur gearing by ID. Adamson, presented at the 
May meeting of the British Institution of Mechanical 
Engineers. 

The object of the present paper is to review the results 
of the most recent Investigations on the causes of notsy 
operation of gears, causes of failure. factors of safety. safe 
loads and proper speeds to be adopted in designing a gear 
drive, and to vive a eraphical representation. of Mark’s 
empirical formulas which, it is hoped, will allow a compre 
hensive idea to be obtained of the relative value of th 
safe load on gears and pinions for different pte h velocities 


and for different number of teeth. 
CAUSES OF NOISE IN GEARS 


The noise of gear drives is caused by the vibrations o! 


the material, produced either by a variable compressiot 
(owing to the load being taken up by more teeth at some 
periods than at others), by concussion when a_ tool 
ecomes disengaged hefore the next one takes the loa 
owing to a too small number of teeth in the pinion or 1 


inaccuracy in cutting the teeth), or by a fallgnment o 
the shafts that allows jamming action between gear and 
pinion with a resulting grinding noise. To prevent 


troubles a bearing pressure sufl 


iiently low should be al- 
lowed on the bearings. and the bearings should be located 
as close to the gears as possible, 

Another common cause of nots) rear drives is to be 
found in the “interference” between teeth when a pinion 
with too few teeth is used If the 1414-dee. Brown & 
Sharpe angle of obliquity is used with an addendum equal 
to 25 per cent. of the pitch and a dedendum of 382. pet 
ent. of the pitch (proportions Daniel Adamson 
for spur wheels on cranes), a 12-tooth pinion and rack 
would produce “interference” if a straight-sided rack 
tooth is used: and to avoid it an angle of 224% deg. should 
he emploved. If the minimum number of teeth im the 
pinion is 14, the 20-dege. angle of obliquity will be suffi 
cient to prevent interference 

Interference is prevented by using, for a given reduc- 
tion. the proper diameters of pinion and gear. The usual 
problem met with will be: Given the reduction, to find the 


most suitable number of teeth for the larger gear. An 
exceedingly rood solution of this problem is offered by E 
\. Vessev and J. A. Seager in Machinery of November, 
1911. Applying the method described by them = and 
olving the formulas given, Table 1 was derived, 


Having found from the table the minimum number of 
teeth to be used in the larger gear, and dividing that 


number hy the reduction. the corresponding number o 
teeth in the pinion can be found. 
It wil] he seen from Table 1 that by ve reasing th 


pressure angle from 141% deg. to 20 deg., the minimum 
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large! the 


that would secure 
the 


reduc ed: hut 


number of teeth mn the veal 
est 
ire and 


an objectionable feature of this method is that being 14%, 


for avoiding interference and consequent 


results 


wear of the teeth, can be greatly 


iInterchangea 


ee—the standard angle generally used 
rABLE 1 SMALLEST NUMBER OF TEETH IN LARGER GEAR FOR 
GIVEN REDUCTION AND PRESSURE ANGLI 
Pressure Pressure 
Crear Angle, Degrees Crear Angle, Degrees 
Reduction 14 20 Reduction 14 20 

1.0 20 12 5.0 140 76 
> 45 20 ‘5 155 84 
20 50 28 6 0 170 92 
2.5 65 46 6 5 185 100 
+0 80 44 7.0 200 108 
3 5 95 2 7.3 215 116 
40 110 60 8 0 230 124 
45 125 68 

bility would be sacrificed: and besides, because of the 


the “back-lash” would increase. 
Table 1 


ean 


mnereased angle 
that by 


the 


It is also evident from adopting the 


1114-deg. pressure angle, in CASS, number of 


tecth in the larger gear would be so great that it would 


hecome necessary to use a fine pitch : and in order. to 
secure the requisite strength im the teeth a large face 
would have to be adopted, requiring great accuracy in 


cutting and a careful meshing of gear and pinion in orde 
to prevent the load from being thrown on one corner of the 
teeth, which being of a tine prite h could easthy be broken. 
Vessey and Seager that when a gear 
of a diametral piteh ? having a teeth 7 ditfer 


ent from the number V of teeth obtained from the table ts 


It is sugvested Iyy 


number of 


ithe overall diameter o! 


to be used. to avotd “interference” 
the gear should be reduced by an amount 
V a 
{ , PMCHEOS ] 
PA 
In this way, by reducing the height of the tooth, the 
digeinge of the gear teeth into the pinion teeth will be 


prevented. This digging weakens the teeth and is invari 


thly accompanied by notse. 


the addendum, only the 


that portion of 


By reducing 
tooth that wears uniformly is retained in use, thus presery 
ine the original shape is long us possible. 

The 


carried out for years by E. A. Vessey and J. 


successfull 


A. Seager, 


the addendum heen 


reduction ol las 
and has been proved to be desirable 1y\ the mvestigations 
of O. Lasche, of Berlin, published in 1899 (Zeitschrift des 
Vereines deulscher Ingenieure, Vol. 43, page L417). Mr. 
Lasche’s article is a valuable contribution to the literature 
on the subject, but unfortunately, as far as IT know, has 
never been translated into English. 

From what has been said, we may conclude that a means 
of greatly improving a noisy gear drive (always objection 
able from the pont of view of the comfort and the dura 
hilitv of the crear teeth) is to reduce the standard outside 
diameter of the larger gear the amount given before. 


STRENGTH OF Gear Teeru 


The strength of a gear depends on its accurate design 
and construction and on the proper choice of material for 
1 viven service. 

Irregularities in pitch, as has been proved by Lasche, at 
high speeds will give rise to some verv severe stresses in 
the teeth, owing to the variation of angular velocity of the 
(assuming that the velocity of the driving 
when the contact between teeth 


driven wheel 


wheel remains constant ) 
does not take place at the right point. In 
i length of time ¢ during the are of approach the point 
to slide on the 


this case for 


of the tooth of the driven wheel will have 
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the driving wheel until it reaches the point of 


tooth a! 
theoretical beginning of contact (near the pitch line of thr 


driving wheel), when sliding ceases and rolling begins. 


\t this pont the velocities of both wheels are equal, but 
before this point is reached the driven wheel must be 
retarded from the velocity that it had at the actual begin- 
ning of contact. If we call ¢ the difference of pitch-line 


velocity of the driven wheel at the beginnine, and at the 





end of time f, and if we call WA? the mass moment of 
| pears a ad 
- 7 7 pi given by Der 
% opeed, dy ¢ 
ty ia 
> 2004 | 
N ‘ 
60\ \ 
. * 
\ — ASO 





5 | = oe a -_ i 
0 ¢ Bl aT % f 
Pir ne Velocity, Feet per M te 
FIG. 2 SAFE NONREVERSING LOADS ON FELLOWS 20 
DEG. INVOLUTE CAST-IRON GEAR TEETH PROP 
ERLY FITTED, PER INCH OF FACE AND PER 
INCH OF PITCH DIAMETER 
Plotted from the empirical formula given by G. H. Marx 
and L. Kk. Cutter (see paper presented at the September, 1915 
meeting of the A. S. M. E.), loads assumed to be applied on 
one tooth only (are of action coefficient in Marx’s formula 
i 1) 
inertia of the driven wheel and 7? the radius at the pit 
line, the accelerating pressure on the teeth is: 
Wh? 2 
p Uh? -_ 


RP? i 


ln the above formula v could be expressed as a function o! 
of the two wheels. or: 
r AV 


<a constant varving almost directly as the pet 


the rite }) line \< len ty y 


where .| 
cent. Variation of the pitch due to inaccuracy in cutting 


the teeth. The time / varies inversely as Vo and can be 
expressed : 

2B 

: 
where B is another constant. Substituting v and 7? in (2) 
Wwe obtain: 


] 2. 
Pp he 4 ys “ 


showing that the accelerating pressure on the teeth varies 
directly as the square of the pitch-line velocity. 
Lasche of a 35-tooth pinion 


(approx.), 


In an example given by 
meshing with a 136-tooth gear, pitch } oan. 
pitch diameters 16144 and 6414, in. respectively, error in 
pitch 0.02 in. power transmitted Iyy pinion i hp. at 5 
r.p.m., we have that the torque transmitted is only 1,000 
lb. at the pitch line. and the accelerating pressure due to 
0.02 in. error in pitch, at the pitch-line velocity of 41 ft. 
is 28,000 Th.. or 28 times the pressure necessa: 


0 


ner 


Et oe 


to transmit the power. 
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reason WhY eXtreme accuracy - 


This will explain the 


required in properly cutting, assembling and lubricating 


vears operating at high speed, the necessity of usu ve high 


{ ; { 


rrade steel and large factors of safety transmitting a 


elven torque and the desirability of ing, whenever it 


is possible, a length of shaft or a flexible coupling which 


will allow some slight variation of angular velocity of a 
: vy 7 , ~ Aa xer ¥ oo 
= \ ro - D pe Bee « 
a By ha - Basan 
» 800%4— rrenigrh in pure Tensor) 
g ' iioara thet oni 
S — the Str om & , 
~ Mod f Pot F oir 
s —— —| (Uitimate Strength in Benaing ) 
Mt ™~ —Pend, 47 
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& Fe | J 
7 ry J (98) 
0 7 "LE ¢ pen > ‘= 
ec a, oo 
“0 i” “ \ 4 i“ POX 
Pitch Line of Ve ty, Ft per Minute 
FIG. 3. COMPARISON OF TOOTH STRESS IN 141%-DEG. IN- 
VOLUTE CAST-IRON GEARS, FACTOR OF SAFETY EQUALS 
i—ACCORDING TO DIFFERENT AUTHORITIES 
arge gear without imposing excessive loads on 1 teet 
owing to unavoidable errors in gear cutting 
Table 2 gives the allowable inaccuracy expressed in pet 


ent. of the ceireular pitch for corresponding velocity of 
rABLE 2 RATIO Ol ALLOWABLE INACCURACY ro VELOCITY 
Velocity at pitch 100 

line ft. per min.. or less 200 300 600 900 1,2001.500 1,800 2,100 2,400 
Inaccuracy in per 

cen’, of cire ilar 

pitch 5 176 0 96 0 34 0 185 0 12 0 09 O 065 0 052 0 04 
the pitch circle in feet per minute, as given by D. Adam 


presented at the Ma 1916, 
Mechanical Engineers, 


son ina paper on spur 
of the 


gearing 


meeting Institution of 


London. 


Figs. ] and 2 vive the safe no loads respec 


reversing 


tively on properly fitted Brown & Sharpe 1414-dee. at 
Fellows 20-deg. involute cast-iron gear teeth per inch of 
pitch diameter and per inch of face. The values plotted 


in these two diagrams were calculated 


the 


empirical 
Il. Marx 


} ‘ 
the September, 


from the 


formulas derived ft experiments of G. 
L. E. 
1915, meeting of the 
assumption that only one couple o 
transmitted 
1). 


larger are of contact is desirable 


om 


(‘utter (see paper pres nted at 


4S. M. E). and 


{ teet} 


tl 


and 
are based on the 
load 
Marx 


while a 


wears the 


he (are of act coetlicient a i. 


This has bee: 


lon 


+ 
LO 
qdone vbeci 


1 j 


and is prol 


paper taken pus 
ably obtained 
cut and carefully assembled (as 
tested by Marx and ¢ 


will take place after running for a certain tin 


with new vears properly 


was the case with those utte 


revere conditions, and the load will he borne 1) Ol ly nie 
couple of teeth at the place where less went « likely to 
occur (near the pitch line). This is the scheme followed 


by E. R. Walker (1868) and Wilfred Lewis (1893). whose 
the 
considered for vears as the standard works of 1 


Mary 


paper on the influence of the are of contact coefficient.) 


works on analvsis of stress in of teeth have been 


1 
eference on 
this subject. (See also lise USsSION of and ( utter’s 
fitted rear teeth and no reversing loads use 
l and 2, 


one-half the 


For poorly 
two-thirds the values given in Figs. and for poorly 
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Tl 


tted gears and reversing loads. use values 
cviven. 
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To obtain the total safe loac 
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hy using Professor 


' , } 
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P = Circular pitch in inches ; 

k= Width of lace in inches. 
Dr. Schaefer suggests maximum stresses of 17,000 and 
forged steel and steel castings 


14.000) |b. per sq.in. for 


respectively, and 5.700 |b. per sq.in. for cast iron. 


RAawHipe PINIONS 


Rawhide is a material that is utterly unmechaniecal, and 
wnions made of this material must dep nad absolutely on 
lateral supports to carry the load. If the side plates of a 
built-up rawhide pinion are not stiff enough to provide a 
the teeth the 
and the finally be 


suflicient axial impression, will bend over, 


drive will become nots pinion will 


destroyed. 
Wilfred LL. Spence, in The Mechanical Kngineer, July 
13, L907, gives an empirical formula that he has used sue- 


cessfully for vears for specifying the thickness of side 


plates / in inches and has cheeked with a number of 
DMmtohs YIVInNG eood service: 
Po VD 
/ t + 1 ay 
| - * i 
where: 
P? = Circular pitch in inches : 
DP = Pitch diameter of pinion in inches. 


Mr. Spence’s practice in respect to the smallness of wear 
has been to load the pinion as if it were of cast iron. 

\. Shein, in the General Electric April, 1913, 
page 276, points out that the face of a rawhide pinion is 


> ° 
ii ricn ol 


not determined by its strength only, but that the heating 


of it also has a decided influence in its. choice. 


rABLE 4 VALUES OF FACTOR C FOR HEATING OF RAWHIDI 
PINIONS 
Diametral pitel | 1 2 2 3 3 4 
Values of “C”’ 1,600 1,400 1,200 1,000 900 800 600 
Table 4+ gives the maximum allowable values of the 
heating coefficient ( for rawhide pinions in the formula: 
Ww 
( , 
IN 


where: 
I Total 
pounds ; 
i Velocity in 
\ Number of teeth in pinion; 
Ir Width of face in inches. 


Klectrician ol 


tooth at pitch diameter 


feet per minute at piteh diameter: 


March, 


892, gives an average of fifty examples of rawhide pinions 


Livingstone, in the 1909, page 
“in service and giving satisfaction.” working at a pressure 
of 115 Th. per mn. of face. 

A satisfactory 
milled cast-iron wheels is reported bv Lasche at 2.400 ft. 
112 th. per in. 


operation of rawhide pinions with 


per min. and a load of of face. 


Accurate, Simply Made Sine Bar 
By Frev Henke 


Since so many tools, gages and fixtures have been made 
in the last vear, a thing that has confronted the tool maker 
is how to get some of the angles given on the drawing. 
This problem has made the sine bar become more popular 
hefore many tool makers who never saw 
Although made in different lengths, 


and brought it 
or heard of it before. 
the 5-in. size is most commonly used. 

There are different ways of locating the studs aceu- 


rately, Some tool makers drill and ream the holes and, 


[AT HINIST Vol. 45, No. 24 
after the sine bar has been hardened and ground, bush 
the holes and bore them out, using the button system of 
vetting the correct center distance. Others leave enough 
for grinding, and grind them out—a very slow way. The 
most simple method is to lay out the center distance as 
accurately as possible, with dividers; drill and ream the 
then, after the bar is hardened, grind on the two 
Make the studs with a shoulder, the small end to 
fit the holes. One stud can be concentric, and the other 
must he eccentric. Drive in stud first, 
and the other tight enough, but so that it can be turned. 
Turn the eccentric stud until the exact center distance 
is obtained by measuring over the outside, allowing for the 
(liameters, and drive it in to the shoulder. The small 
ends of the studs that enter the holes should be made 
large in the center or crowned a little, in case the bar has 
sprung and left the holes out of square with the sides, 
the crown allowing the studs to go in square against the 


holes : 


sides, 


the concentric 


shoulder. 

Then set up on the surface grinder, “‘ndicating from the 
studs; grind one edge, turn the work over and grind the 
other edge. This will give an accurate and quickly made 


sine bar. 


Care of the Miller Table 
By Hersert M. Darina 


If high-class tool work is to be done on a miller, it is 
imperative that the surface of the table be as nearly 
perfect as possible, Yet we often see millers with their 
tables “pock-marked” from end to end, and all through 
carelessness. 

One of the commonest ways of marring a table is by 
holting down vises, or index heads, without making sure 
that their under surface is absolutely clean. Most man- 
ufacturers make their tables of a hard grade of iron, but 
when a vise is tightened down with a chip beneath it, it 
will surely mar the table. Another source of trouble is in 
the use of rough blocking. When clamping work down 
with bolts and straps, it is well to be careful about the 
blocking used under the outer end of the straps. It is 
hest to use blocking that is smoothly finished on the bot- 
tom. I know of one shop that keeps a plentiful supply 
of hardwood blocking in the toolroom, and the tables of 
its millers certainly show the good effects of it. 

Cleaning up a miller after working steel, with its ac- 
companyving mess of chips and oil, is a dirty job and one 
that, unfortunately, is shirked by tool makers. 
While milling few of these mechanics seem to look for- 


some 


ward or do anything to make the cleaning job easier. In 
a shop where wiping rags are provided, it is an easy mat- 
ter to spread a cloth on the miller table on either side of 
a vise, or between the index head or the foot stock. It 
this is done, it is an easy matter to clean up, for the chips 
are all on the cloth instead of being in the T-slots and 
table end pockets or plugging up the oil drains. One 
tool maker of my acquaintance keeps three pieces of %-in. 
hoard handy. One is used to cover the table between 
index centers, while the other two are cut out to fit on 
either side of the miller vise. 


tect the table, but catch most of the chips, making the 


These boards not only pro- 


clean-up easier. This man’s miller has been in use over 
three years, and the table is still in perfect condition and 
without a blemish. 
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a ‘ } Formed milling cutters, Fig. 619 Number of Cuts-——One Cut 
Operations on the Bolt--lll ean teens Ob caer Ste. feed. Contans—Sintting an, twe 

%-in. streams Average Life of Tool Between Grindings 

2,000 pieces (ages Fie, 620; A, under side and top of han 

> ay . . T dle; B, diameter of collar; C, radius of corner top of han 

: Bh cll , 

¢ S) NOPsIs— A continuation of the detailed de- dle; D, thickness of handle Production—25 per hr Note 
lnder side of handle becomes the working point in future 


scription of manufacturing operations on the bolt. sperations 





OPERATIONS 16 AND 19%. TURNING BEVEL, FRONT END 
Transformation—Fig. 613. Machine Used—Pratt & Whit- ] 

ney No.2 Lincoln type miller, same as turning body, Fig. 605 

Number of Operators per Machine—One Work-Holding De- 

vices—On centers, Fig. 614 Tool-Holding Devices—In holder 


on carriage of machine. Cutting Tools—Plain turning tools FIG. 613 
similar to Fig. 606. Number of Cuts—One Cut Data—70 
é r.p.m.; -in. feed. Coolant—Cutting oil, %4-in stream oe 
/ Average Life of Tool Between Grindings—3,500 pieces. Gages ; . 
Fig. 615; A, diameter of extractor collar; B, distance; C, -~ ) 
location of bevel from end; the arm is hinged and brought : ; \ 
down on the bolt after it is slipped on the stud Production ees Ms» 

















25 per hr f tj oe ¢. 
wt ah T3203 ret or oe , & 
OPERATION 9. TURNING BODY TO FINISH fi | : \ a oe 
Transformation—Same as Fig. 602. Machine Used—Pratt & pa ME C — —— : ” ] 
Whitney No. 2 Lincoln miller, same as Fig. 603 Number of UL. \ . 
Machines per Operator—Two Work-Holding Devices-——Held ; \ 
on centers, same as Fig. 604 Tool-Holding Devices—Held in FIG 614 7 
holder on carriage of machine Cutting Tools—Form cutter! | : ~ 
Fig. 616 Number of Cuts—One Cut Data—Speed, 70 r.p.m = a . ~ > 
4 5g-in. feed Coolant—Cutting oil, five %-in. streams Average : 7 ‘ — Y 
Life of Tool Between Grindings—250 pieces. Gages—See Fis | ] af 3 — | 
607 Production—20 per hr. per machine Dice | ea a | 
> «ss “ 7 
OPERATION 11. BURRING REAR END OF WELL HOLE , rigger Scre a 25 x O68 | 
Number of Operators—One. Description of Operation . . 4 J pak oy i} * a 
Filing burrs thrown up by turning operation Apparatus and " . Sm « Ls So 
Equipment Used—File Production 100 per hi “eo * Pistol LOCK # l, _ "OOK oN -E 
OPERATION 12. MILLING BODY, UNDER SIDE AND TOP ret sila 
4 
OF HANDLE AND EXTRACTING CAM COLLAR , | "Or +t... 3 \ 
Transformation—Fig. 617 Machine Used—Pratt & Whit- aA JS ¢ | 
ney No. 2 Lincoln miller. Number of Machines per Operator— Tngger Scren oO” l 
One. Work-Holding Devices—Held on forms by finger A and STEEL ( arden) } a a 
clamped at ends by cams B, Fig. 618; one bolt is held in each FIG 6I5A ri : 25> ~ 
position, so opposite sides of two bolts are milled at one set- 1. ~ 062 » F } 
ting. Tool-Holding Devices—Standard arbor. Cutting Tools— STEEL (Harden) oe) a 
—_—— OPERATION 1641/9 FIG 6158 F 
1 
*Copyright, 1916, Hill Publishing Co . 6 15¢ 
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The bolt of the Springfield rifle, in common with that 
of almost all other military rifles in use today, performs 
All designers seem to have 
centered on this type of action as against the rolling 


many and varied functions, 


breech block and other mechanism for getting the cart- 
ridge in and out of the firing chamber of the barrel. 
The withdrawal of the bolt extracts the cartridge case 
from the chamber and carries it until it is 
vut by the ejector in the side of the receiver. 


back forced 


The new 


KO4/95 
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> ” 
wy 0875 
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chamber of the rifle is about 51,000 lb. per sq.in., we 
can see the necessity for using steel of high grade and 
for accurate machining of parts that withstand this 
shock. 

The machining operations are, for the most part, per- 
formed in pairs, as will be seen. will 
usually be found that operations are combined by having 


In such cases it 


the top of one bolt milled in one part of the fixture and 
the bottom of another bolt milled in the other pair of 
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FIG.625 STEEL ( arden) FIG.625B 
FIG.625A 
OPERATION 13 
OPERATION 13. MILLING RIGHT AND LEFT SIDE OF SAFETY LUG 
Transformation—Fig. 621. Machine Used—Pratt & Whit- One. Cut Data—Speed, 60 r.p.m.; %-in. feed. Coolant—Cut- 
ney No. 2 Lincoln miller. Number of Machines per Operator ting oil, two 4%-in. streams Average Life of Tool Between 
One Work-Holding Devices—On forms clamped on ends, Grindings—2,000 pieces. Gages—Fig. 625; A, width; B, finger 
Figs. 622 and 623. Tool-Holding Devices—Standard arbor gage for contour; a clamp holds bolt while the various fingeis 
Cutting Tools—Milling cutter, Fig. 624. Number of Cuts— measure the different parts of the bolt. Production—25 per hr 


cartridge is either put into the receiver by hand or fed 


jaws. 


This practically finishes the bolt, so far as th 








up from the magazine below, depending on the position 
of the cutoff. The of the bolt 
the cartridge into the chamber of the barrel and, when 
it is turned down, locks the forward lugs against the cor- 
responding shoulder of the receiver, so that both the bolt 
and the receiver must withstand the shock or impact of 
the explosion of the cartridge in discharging its bullet. 
When it is considered that the powder pressure in the 


forward motion pushes 


lugs are concerned, if that happens to be the operation 
being performed, 

It will be noticed that the plain cam is usually em- 
ploved for locking the work in the fixture. This is some- 
times modified by combining the cam with a sliding finger, 
when this enables the work to be handled more quickly 
in and out of the jig. 
are also employed, notably in operation 


Other forms of swinging clamps 
670 


36. Figs. 
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and 63 l. Ilere the clamping piece of can he -Wwuhe ¢ lear shows cle uriy mow tin moll - ( > tie Kfar wit 
of everything by means of the long link on which it is the front end projecting so as to be accessible to 4 
hung, while the actual locking is accomplished by the cutter, while at the same time it is substantially sup 
cam surface on the inside of the hook, vorted uvalbst thre thrust o the cutt Tr. sO as To preven 
The odd shape of the bolt, with the handle at right vibration with its attendant chatte1 The methods o 
invles to the center line of the body. in addition to the otating on the trunnions CC by means of the handle /) 
end in the handle itself, makes it a somewhat difficult can be clearly seen. the amount movement being vo 
piece to hold for some of the Opn rations, These dith- erned 1y\ adjustable stops, one of which os shown in tront 
culties are, however, overcome in various ways, as can of the lever. 
he observed, The milling of what may be called the back or neutral 
Some ol the operations are seemingly very trivial from part of the lugs to conform with the body of the bolt itself 
the machining point of view, and vet each lust be clone involves the use of hand millers and formed milling cutters 
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FIG 630 FIG. 6294 
OPERATION 14 FIG. 631 
OPERATION 14 MILLING RIGHT AND LEFT SIDE OF LOCKING LUGS 
Transformation—Fig. 626 Machine Used—Pratt & Whit Holding Devices—-Standard arbor Cutting Tools—Two set 
ney No. 2 Lincoln miller Number of Machines per Operator radius cutters, Fig. 630 Cut Data—Speed, 60 rop.m wis 
Cone Work-Holding Devices—Vise with side and end clamps, feed Coolant—Cutting oil, two 4-in. streams Averanwe Life 
Figs. 627 and 628, details in Fig. 629: fingers A hold swing over of Tool jetween Grindings 000 pieces Gages—Fig. 631 
work, which stops against B: cams C hold at ends Tool- diameter of body; see also Fig. 62 Production—25 per hr 
in the proper place and to the proper size to match in to secure the proper contour Kven ther it is not alway 
with some of the many functions that the bolt must per easy to have thr its blend into the curve of the turned 
form. The small cam cuts in the end of the bolt, beth «body. as a slight eccentricit i slight misadjustment 
ior the CO king prece and for thr shoe Ve lo k, are ood dewtse will alter 1 prove | i! of the curve 
examples of operations of this kind. And with all thes evula wipes there is the cor 
The type of rotating fixture that is largely employed in tant gaging so that all parts may have not only the 
this work is shown in Fig. O50, this particular opera correct size and shape. but the proper relation lo the 
tion being the hand milling of the front end of the bot other parts, the under side of the handle and the back 
tom lug and the top of the locking tug. This illustration end being the two important vaving points 
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In this connection the use of what may be called finger 
raves can he clearly SCCTI. shown 

Fig. 615-C, 
rod hole to the shoulder at the back, the finger being held 
Then the finger 
the bevel of the 
front end and its distance from the shoulder at the rear. 


One Type ol these I 


in Here the stud slips inside the firing-pin 


out of the way until the gag 


e is in place. 
is lowered onto the work and gages bot! 
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OPERATION 19. HAND MILLING TO REMOVE STOCK \\ 3 
LEFT BY OPERATIONS 12 AND 13 . \ 7 y 
Transformation—Fig. 632 Machine Used—Garvin No <\} } ) | | Zz — | 
hand miller Number of Operators per Machine-—One Work- y/) Te J } | } : & 
Holding Devices Vise jaws clamped on end, Fig. 633 Tool . mmm S , }}) j | 
Holding Devices—Taper shank. Cutting Tools—Radius mill (HP. \ we Ss & 
ing cutter, Fig. 634 Number of Cuts—One Cut Data—Speed, } ' . ean a Wj 
300 rp.m.; h ind feed é Cool int- Cutting oil -in stream | >>> “— - a 7 i < 
Average Lite of Tool Between Grindings—2,000 pieces Pro- } a fo = ~ + w 
duction 70 per hi | fs “—e 1 mh N is 
a) }}] J je 
OPERATIONS 15 AND 24 HAND MILLING FRONT END OF oll y = me ——— : | is 
BOTTOM LUG AND TOP OF LOCKING LUGS 7, ‘_ - | ~ 
Transformation—Fig, 635 Machine Used—Garvin No. 3 ‘ | i & on 
hand miller. Number of Operators per Machine—On¢ W ork- a . | = a - \ 
Holding Devices—Rotating fixture, Fig. 636: work held by ie = a 
finger A; plate B is rotated on trunnion CC by handle D hy | ual 
Tool-Holding Devices—Taper shank Cutting Tools—Milling iy, | K- 125-1 
cutters, Fig. 637 Number of Cuts—One Cut Data—Speed, I2 Teeth L.H 
85 rpem.; hand feed Coolant Cutting oil, -in stream FIG. 633 
Average Life of Tool Between Grindings—2,000 pieces. Gages FIC.634 
Fie. 638: A, front end of bottom lug, radius and distance: 
B, height of safety lug Production—75 per hr. OPERATION_ 19 
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Another type of finger gage is shown in Fig. 625. This 
might perhaps be called the cross-finger type, from the 
location of tl it 


The fingers. as can be seen in Fig. 625-B, serve to gage 


i finger and the way in which is used. 


the shane of the lugs and of the body at various points. 
The bolt V’s with relation to the under 
side of the handle, and the various fingers are dropped 


is located in 


into place Suitable stops are placed to 
hold If thev touch the stops 
before making contact with the work, the bolt is too smal! 
It will also be noticed that 


there are a pair of vertical fingers near the handle. These 


as required. 


them in proper position. 


at that point, and vice versa. 


OPERATION 15 & 24 


stop against a suitable projection so as to gage the sides 
of the safety lug at the same time the horizontal fingers 
are gaging the other portion. 

It will be noted that the V gage, or gages with V open- 
ings for centering the work, are used to a considerable 
extent, one instance being shown in Fig. 638. This gages 
the radius of the hottom lug or its height from the body 
and the the diameter. 
Other gages for a somewhat similar purpose use the center 
hole as the guiding point, 


presupposes body being correct 


Few pointer or indicating gages are used, although one 


is shown in Fig. 65%. The tendency is toward positive 
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OPERATION 48 
— OPERATION 23 
FIG652 
OPERATION 20. MILLING REAR OF HANDLE TO GAGE OPERATION 48 HAND MILLING SIDES OF LOCKING LUGS 
Transformation Fig. 639 Machine Used—Pratt & Whit Transformation Fig. 644 Machine Used—Garvin No 
ney No. 2 Lincoln miller Number of Machines per Operator— hand miller Number of Operators per Machine Cone Worl 
Two. Work-Holding Devices—Work clamped to block in up- Holding Devices—Forms and vis« wws. Fig. 645: details in 
right position, Fig. 640; details in Fig. 641; double fixtures are Fic. 646 Tool-Holding Devices—Standard arbor Cutting 
ilso used Tool-Holding Devices—Standard arbor Cutting Tools—Two milling cutters. Fic. 64 Number of Cuts—One 
| Tools—Two side-milling cutters, Fig. 642 Number of Cuts— arg nas tg 1s Ss * ; *? 7 an A : , 
: One. Cut Data—Speed, 60 r.p.m.; %-in. feed. Coolant—Cutting Cut Data—Speed, 300 r.p.m.; hand feed. Coolant—Cutting oil 
i oil, put on by brush. Average Life of Tool Between Grindings put on by brush. Average Life of Tool Between Grindings— 
{ —2,000 pieces Gages—Fig. 643, thickness Production—25 2,000 pieces Gages—Fig. 648, thickness Production—65 
5 per hr per hr 
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rages or those with direct readings instead of multiplica- 
tion as with a pointer. “Feel” gages, depending on the 
sense of touch, do not seem to have found their way into 
the rifle field to any great extent. 

As has been intimated before, the machines used are 
not always those which would have been selected as best 


OPERATION BB. REMOVING BURRS FROM REAR LUGS 
AND UNDER HANDLE 

Number of Operators—One Description of Operation 
Removing burrs thrown up around lugs and under handle 
Apparatus and Equipment Used—File and scraper. Production 
—250 per hr 

OPERATION CC. STAMPING STOCK NUMBER 

Number of Operators—One Description of Operation 
Stamping stock number on under side of safety lug Appar- 
atus and Equipment Used—Stamp and hammer. Production 
450 per hr 
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machines which were already in the shons. and this adan 
tation has been very skillfully done in nearly every in- 
stance. 


The casehardening of the bolt requires special atten 


} 


tion as it must not he too soit nor vet so hard as To Ix 
brittle. A hardness test, either by scleroscope or Brine! 
OPERATIONS 21 28 29 HOLLOW MILLING AND COUN. 
TERBORING FOR SLEEVE, AND MILLING 
FOR SAFETY LOCK 


Transformation—Fig 658 Machine Used Dwight-Slate 
l4-in. three-spindle upright drillir machine Number o 
Operators per Machine One Work-Holding Devices—vVer1 
tical fixture, Fig. 659: for details see Fis 660, which hold 
bolt tor all three operations Tool-Holding Device Drill 
chuck Cutting Tools—Counterbore Fis 661 A, B and C 
counterbores hollow mill, Fig hoe \ ind B mills for safe 
lock, Cut Data Speed of hollow mills, 260 r.p.m.; f oth t | 
540 r.p.m.; hand feed Coolant—Cutting oil, ,y-in. str« 


| 
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OPERATION 23. HAND MILLING REAR CORNER OF 
REAR LUG 


a= x ’ 
STEEL (Stee!) TEEL (Harden) 
B Cc 
FiG.668 
OPERATION 25 & 26 
Averagwze Life of Tool BRetween Grindings 500 pieces rine 
Fig. 663: A, limit gage for counterbore; B, location of safety 
lock: C, depth of hollow millin it end. Produ¢tion—40 per hr 


Transformation—Fig. 649. Machine Used—Ames 16-in. up- 
right drilling machine Number of Operators per Machine 


One Work-Holding Devices—Rotating fixture Fig 650 
Tool-Holding Devices—Taper shank. Cutting Tools—End mill, 
Fig. 651 Number of Cuts—One. Cut Data—Speed, 600 r.p.m.; 
hand feed Coolant—Cutting oil, -in, stream Average Life 
of Tool Between Grindings—500 pieces Gages—Fig. 652, 


angle of corner. Production—100 per hr 
OPERATION 32. DRILLING GAS AND BOLT-STOP 
PIN HOLES 
Transformation—Fig. 653 Machine Used—Dwight-Slate 
14-in. three-spindle upright drilling machine Number of 
Operators per Machine—Onse Work-Holding Devices—Drill 
jig, Fig. 654; details in Fig. 655 Tool-Holdinge Devices Drill 
chuck Cutting Tools—Two drills: one, Fig. 656, has a round- 
ed point for bolt-stop pin holes. Cut Data—Speed, 1,500 r.p.m.; 
hand feed. Coolant—Cutting oil, put on with brush Average 
Life of Tool Between Grindings—1,000 pieces Gages—Fig 
657, depth of stop-pin holes Production—75 per hr 
OPERATION DD SLEMOVING BURRS FROM EXTRACTOR- 
COLLAR GROOVE 


Number of Operators—One Description of Operation 
Removing burrs thrown up at extractor collar Apparatus 
and Equipment Used—File and _ scraper Production—300 
per hr. 


suited for the work had it been a case of buving new 
machinery. But, as in the management of railway shops 
to a large extent, it often becomes necessary to utilize 


OPERATIONS 25 AND 26. PROFILING EXTRACTOR CAM 
ROUGH AND FINISH 


Transformation Fis 664 Machine Used Pratt & Whit 
ney No. 2 profiler, Fig. 665 Number of Operators per Machine 

One Work-Holding Devices—Rotating fixture Fig. 666 
cam at A gives proper profile Tool-Holding Devices—Tapet 
shank Cutting Tools—Two angle cutters, roughing and fi 
ishing, Fig. 667 Number of Cuts—Two Cut Data—Speed, 
900 rp.m.: hand feed Coolant—Cuttine oil, “-in. strean 
Average Life of Tool Between Grinding S00 pleces Gages 
Fig. 668: A, contour of cam: B, location from shoulder a 


locking lug: C, angle of side of can Production 60 per | 


OPERATION FF. REMOVING BURRS LEFT BY OPERATIO> 
28, WITH FACING TOOL 


Number of Operators—()ne Description of Operation 
Removing burrs left by operation 28 Apparatus and Equip- 
ment Used Hand facing tool with pilot Production 00 
per hr 


OPERATION GG. REMOVING BURRS LEFT BY OPERATION 
21, FILING 


Number of Operators—On¢ Description of Operation 
Removing burrs thrown up by operation 21 Apparatus and 
Equipment Used—File and rape! Production—300 per h: 


method, is required on 25 per cent. of each of lot receiy 
ing the same heat treatment. This care is necessary 


owing to the high pressure caused by the explosicn, this 
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the + 1.000 


ve, or “bhue pill.” 


eine 51,000 Ib. with recular cartridge and 


1), with the high pressure testing cartrid 
Full directions 


wrdening treatment which has been found useful for the 


it is commonly called. for the case- 


wolt will appear in the remaining article on the manufac- 
the bolt. 
The question of cutting lubricants or 


ture ol 1c 


coolants In con 
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oil is used in making the seda or cutting compounds, al- 
though at times Triumph and even fish oil may be added 
to thicken it or give it a little more body. 

The usual cutting compound is made from 3 gal. of 
black oil, 8 gal. water and 10 Ib. of sal soda, enough being 
mixed in this proportion to fill the large tank from which 


it is pumped to the various parts of the shop. This com- 









































nection with the making of rifles has had careful study pound is mixed up once a year, during the July vacation, 
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FIG.6T! OPERATION 36 
OPERATION 36. HAND MILLING FOR COCK-NOTCH 
Transformatior Fic. 669 Machine Used—Garvin No. 3 Cut Data—Speed, 450 r.p.m.; hand feed. Coolant—-Cutting oil, 
hand miller, Fig. 670 Number of Operators per Machine- put on with brush. Average Life of Tool Between Grindings— 
One Work-Holding Devices—Clamped to fixture, Fig. 671 1,000 pieces. Gages—Fig. 673, location of notch from under 
Tool-Holding Devices—Standard cutter arbor. Cutting Tools side of handle. Production 175 per hr Note—W ork -holding 
—Round-nose slotting cutter, Fig. 672 Number of Cuts——One. points, top and body; guiding point, under side of tail. 


and has been the subject of much experiment. This has 
resulted in the establishment of a number of cutting 


mixtures to handle different grades of stock and different 


kinds of work. each beine used where experience has 


shown it to be most suitable. 

The coolants in use in the Springfield armory include 
lard oil, Triumph oil, cutting oil, Nagle oil, fish oil and 
Then there is what is known as “black oil.” which 
is the oil that has been used on machines and afterward 
filtered. 
oils, the proportions of each being unknown 


soda. 


a mixture of all the kinds of 
This black 


This Is of course 





and the scum is taken off as it rises from time to time. 


There are also small tanks on or near some machines, 
where a special mixture can be made, this generally con- 
sisting of the addition of more oil to give it body for 
handling tough stock. 

A compound that is working out well for a particularly 
tough bolt stock is made from 1 gal. of Nagle oil and 4 
val. of water, this seeming to make a better job and be 
easier on the turning or shaving cutters. It proved to 
be better than oil in the case in question, which might 


have been an exceptional case, 
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Drilling Anmee for Collars 


For drilling screw holes, it is the usual practice to 


place collars, small pulleys, ete.. on a stud driven inte 
a hole in a knee, as in Fig. 1. As different diameters 
of studs are required, it is necessary to drill several holes 
in the knee to accommodate them. 

In Fig. 2 is shown a handy stud-holding knee, wherei 
the stud is placed in a V_ fastened down with a cap. 
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FIG. 2 
DRILLING KNEF FOR COLLARS 


The V in both cap and knee will take almost any mod 


erate-sized stud. The advantage in using this type ol! 

knee is that the studs do not have to be turned on thi 

end, as is the case when they are fitted into a hole. Also, 

the knee remains true, which it does not when the studs 

are knocked out. J. EK. Coo. 
Hartford, Conn. 


Which Is the Better Way To 
Impart Information ? 


After all is said and done, this journal is an educa 
tor—that is, if we designate education as the distribution 
of knowledge. We vo to its advertising columns to 
ascertain who makes what and where, and to its reading 
columns for details of manufacturing methods, ete. Now, 
Mr. Editor, all those who have given any thought to 
education will admit that the crux of instruction is to 
impart knowledge in a way that will be remembered, the 
all-important point being to have that information stick. 
You are as interested in doing this as are your readers. 
Below | vive two different expositions of the same thing. 
and it seems to me that it will be very interesting to have 
vour opinion as to which is the better of the two pre 


sentations. and also the opinion of vour readers. 


and laid out the work according to the 





peannnentanitant THU HHVOUTNN4TYUY4N4444Q9°F9RERsEEEREROOEETEPOPPUEEOODDHOAYEONOHHHHNH 

° Dy 
Practical Mem : 
HAN NAAIEAOADODAOEDNNELAAEDADNNN HOTA NNO EA EDAD AA ON AANA T TON TyeOeNT ones eon HAHN ULLAL LAL wun At 

First presentation Wha niller or as slotter 
not available. the ends o ong, comparative! lielit 
Weces can i ery easil aie fairl pill hachined 
ohia planer ny clamping Liv ! iterh Tin hhesncl gaan 
astening properly shaped tools to the planer bed ot 
curing them on a. vise rel eedin tiv ivy owl came 
across the tools. 

Second presentatiol I req tI ound vy 
machine shops, espe all Viel hati, 7 it tWo or thre 
men constitute themselves a board of approval when a 
new hand is taken or Phi- the case i little shop 
up in New England, where Kad Tall as hired as a 
planer hand For several da Halls won vi ett 
carefully scrutinized by the t iL ‘ Thin 

\ 
| 
- 
A B 
THE JOR DONE ON THI \NI 
ae seemed to ado . Vor \ t 1 Thine 
critics would not give him, so. te Wea 1 clean bill o 
health. llowever, mines | ! he fourt 
wy, oddly enoug! a a 1 =f } 1 a) 

When Hall came in one morning, there lay on 
hench at one side of ~ planer ( steel] racks, 5 ! 
wide, li, in. thick and about 35 ft ol ne of the 
held down a blueprint and t sti t 
a blueprint Iving across it As Hall took off | coat 
it swept this blueprint oll thr stil lt aL Hever hele 
th bench. ust then Tih horenimal ( ree to the coor 
the shop and called to him, saving, Wwe vot to vo out. 
and | have left a job for vou ove there by the planer.” 
The foreman then disappeares 

Hall went back and, seein thi tueprint under the 
rack (not having noticed the om - cont had swept ut 
der the bench ), SUPPosed that he had his yob, vet art seemed 
a very queer one for a planet The blueprint showes 
(see illustration) a reamed hole a certain distance Tron 
the end of the rack, which was cut out as shown. Hal! 
was certainly stumped: but having plenty of sand. ln 
made up tis mind that he was gon to do that job on 


is planer, as it was evident to him that it had been dom 
there before He got his seriber, try-square and divider 
measurement 
shown on the blueprint 

Just then one of the shop critics came along and askes 


him what he was dotne He answered that the bes 
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had given him a job to do, and he was laying it out. 
The man laughed at him and replied, “That is no planer 
ob, and it could not be done on a planer anyway.” 

“T can fetch it,” said Hall, and proceeded as follows: 
Ile found in the toolroom a counterbore with a 14 -in. 
pilot, the body size being just right to leave something 
He then drilled ! | in. to the center 
of the cireular opening in each of the four racks, then 


for ® reamer to cut. 


worked out these four holes with the counterbore, put 
two of the racks tovether and reamed the holes, of course 
doing the same with the second pair. Putting an arbor 
through two of the racks, he placed a piece of drill rod 
hetween the teeth and further secured them from mov- 

by a clamp. The head of the planer was furnished 
with four studs 314 in. apart, in the clear, and these were 
of course fitted with the usual bridges for holding the 
tool. 

Hall put the two racks he had fastened together into 
the head and clamped them fairly vertical, setting up 
tight on the nuts. He then knocked out the arbor. 
Among the shaper tools he found one that was rather 
a lathe parting 


Stumpy and made after the manner o 
tool. Tle put the vise on the planer platen, setting the 
tool in it so that its cutting edge looked toward the head. 
Civing a short stroke to the planer, Hall started up the 

achine and fed the two racks down on the tool, first 
cutting along the line A and then along the line B. 
Swingine the head over until the line OO stood vertical 
with the square, he again fed down the racks. After 
two or three cuts he had split the line. Swinging the 
head over to the other side, he brought the line AA’ ver- 
tical and cut to it, thus completing the job. He pro- 
ceeded in the same way with the other two racks, and 
with a little light filing he dressed off the tool marks, 
leaving the job in good shape. After that Halls posi- 
tion was an assured one, not only in the minds of the 


shop critics, but of all hands. 

There, Mr. Editor, | have taken 60 words in my first 
presentation, and I have taken over 700 for my second. 
If either is worth anything, which in your opinion is of 
vreater value and what have your readers to say about it ? 

New London, Conn. W. LD. Forses. 


Anock-Out Rod Holder 


The knock-out rods used in hollow spindle lathe heads 
for driving out centers and almond chucks, ete.. are us- 
ually kept in the spindles. These, as is well known, 
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KNOCK-OUT ROD HOLDER 


rattle around and work out when the lathe is running. 
In order to keep rods in place and at the same time elim- 
inate the noise they make, the spring attachment shown 
in the sketch was devised. 
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Near the end of the rod a groove is milled, and a piece 
of brass spring wire formed in the shape shown is placed 
in this. One end is fastened in a hole in the groove. It 
is easily seen that if the portion of the rod having the 
spring is always kept inclosed in the spindle, the rod 
cannot work out. James KE, Coo.ey. 

Hartford, Conn. 

Holding Keywayed and Finished 
Work im Steadyrest 


It is sometimes necessary to machine a length of steel 
shafting, or similar piece, after it has had a keyway cut 
in it and the surface has been finished and polished. By 
following the ordinary procedure the keyway would inter- 
fere and, besides, the steadyrest jaws would scratch and 
mar the finished surface. 

One way to get around this is to cut a strip of thin 
brass or copper A, bend it tightly around the piece with 
the ends overlapping the keyway b, but hot enough) to 





HOLDING KEYWAYED FINISHED WORK 


extend into the bottom of kevway when bent over, then 
drive a key ( of brass or copper, preferably of the same 
degree of softness as the strip, tightly into the keyway. 
The steadyrest jaws then rest upon this strip, but should 
iy adjusted no tighter than necessary. The key should 
he dressed off even with the rest of the surface, and may 
be soldered if thought necessary, although heavy cuts 
have been taken by this method without soldering, the 
Ke\ showing no tendency to loosen. H. H. Parker. 
Oakland, Calif. 


oo 
+ 


Garage Equipment 
garage for doing all kinds of repai 


What ma- 


I intend to equip a 
work, including gear cutting and hardenine. 


chine tools, small tools and other equipment would T re- 


quire ? VINCENT Fama, 
Wellington, New Zealand. 
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Tool for Setting Milling Cutters i n. of the upp dl trud Thes 


} 


The accompanying illustration shows a handy litth 





tool that I have been using successfully and find ace * i ‘ , . ) — = 
ate for centering the cutter with relation to the wor | , : a 
or T-slot. In setting up for cutting small gears on th A ‘ . ; 
( ( ( , 
Ihis ’ { rest ma 
rT l rou i. | { il I 
hy oundation block B lrop | t 
MUM) Phe space TOA volt 
~ Way d the machine ba th | 
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TOOL FOR SETTING MILLING CUTTERS 
miller I find this device convenient for cente rive tive too] 
with the center line on the tailstock. It can also be 
used as a surface gave. 
In the illustration it is shown centering up a wide cut 
ter with the ‘T-slot. This metho Is far quicke! inal 
more accurate than the old method. of holding ao seal 
down the side of the cutter and measuring to the ede 
of the T-slot with another seale. The stoek is mac 
a piece of ly, In. square cold-rolled steel: the blade is made 
of 7 -in. stock drawn down to a point and riveted, as 
shown at A. J. A. Raver. 
Janesville. Wis. 
Drop-Hammer Foundations 
and Flooring 
Four stages in the erection of a line of hea drops are 
shown in the accompanying illustration, which was taken 
in the new drop-forge shop of the Tlendee Manufactur 
ing Co., which recently determined to do its ow! 
drop forging. Before laving out the drop shop this con 
pan cheaged w services of the president of a large su 
cessful drop-forge concern as a consulting expert and had nian tia atirbtiay. apdnann seers sia he panied 
him check up their plans, equipment and installation, al 
‘ though the drop shop was to be merely a department con » them at the sa that 
tributory to the final product (the Indian motorevele ) e cement firn] » , : oe id nd m 
The machines were set in pairs along both sides of the thr ) oundatio vlan ttl, ement 
room, cat 1) vTrouy>r OF SIX TO he driven by a separate moto en) x’ OFS] repa 
Those on the farther side of the room. in the backeround, ‘he upper part « i rn t | ac , 
were put under operation while thr ime on the heanre meen erect } ' ne a 
side was still under construction This enabled a photo ecting its mate at / 
graph to be taken showing all stages of erection at once 
Under the site of each pair of machines a solid blow ‘her at first { 
of coarse concrete A-B 6 ft. deep is laid Upon the subsorl. ( than ti ) i { 
which is here a sandy loam with some gravel. This et of 
the way, is a very eood SO. The block extends ? it. out /, , 7 
from the bases of the twin machines, which are set clos: nall tru ind tractor 
together. In the cement are embedded 1'4-1n. iron rods, department transportation. 1 r 


ih in Se atl na, —* 
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the machines is now filled in with cinders K rolled flush 
with thy that the 
lox ks are concealed and the outer edges are 


middle strip of floor, so foundation 


under 3 or 
tin. of springy cinders. ‘Thus there ts an excellent foot- 
ing for the workmen, whose fatigue is thereby greatly 
lessened. In the illustration this cinder floor surrounding 


the completed machines as vet only shows bevond the 


fartlier edge of the central strip of conerete: but when 
finished, the other machines will have it also, making a 
level though composite floor throughout the room. 


Forged work discharged from the back of the drop 
simply falls in a pile upon the cinder part of the floor 
as at W. and is allowed to cool before being shoveled into 
a truck. Anyone walking through the shop is perfectly 
safe from burned shoes if he keeps to the cement strip, 
for even when an occasional piece of work rolls out a 
little way from the cindered area the black color of the 
gray of the cement. 
the between 


One furnace serves each pair of drops. 


iron shows up against the light 


Oil furnaces used, set against wall 
the 
The 

Northampton, Mass. 


are 
windows. 
lighting conditions are good. 

Perer F. O’SuBa, 


Re-Centering Reamers for 
Grinding 


centering a 
the 


illustration gives three methods of 


- 
Ihe 


reamer for crinding, when for any reason centers 


mav have been damaged or destroyed. 

At A is shown a sleeve, which may be used for a taper- 
that 
centering 


has a center 
the 


reamer. A motor socket 


used. <A 


motor 


] ] 
} | 
lili 


lav also be method of smal] 


4 Wi MW) HH 
adr 
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B 
RE-CENTERING DEVICES 


end of the reamer in case of breakage is illustrated at B. 
The end is eround square , the reamer and a prece of 
brass ( are heated separately, after which the brass is 
soldered On. 
in the lathe. 
centering hand reamers or taper-shank reamers that are 
B. A. DoNLEyY. 


The reamer is then trued up and centered 
An adjustable center D ray be used for 


badly burred, 


Renovo, Penn. 


Preventing Shaved Sand from 
Rising im the Mold 


We had a large order for castings off the pattern shown 
in the sketch. The patterns were sent to us by the cus- 
tomer and had very little draft on them. We had trouble 
with the core shaving the side of the mold. causing sand 
to drop to the bottom of the mold when setting the core. 
‘| he loose sand prevented the core from rong into place 
on the bottom. If we had made more draft on the pat- 
terns, a new core box would have been necessary, which 
would have required time and expense, 
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To overcome this difficulty, I placed a bead on the hot 
tom of the core print along the outer edge, so that any 
sand shaving off the side of the mold would drop into 
the opening made by the bead, allowing the core to £o 
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THE IMPROVED PATTERN 


readily into place. This was done with very little ex- 
pense, and we were able to use the same core box. 
Naugatuck, Conn. A. E. Honapay. 


— 
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Adapter for Holding Chuck 
im TailstocKk 

the illustration was turned up 

from a piece of cold-rolled steel and tapered to fit the 

tail spindle of the lathe. 

the same as the end of the lathe spindle, in order to take 


The adapter shown in 


The outer end was threaded 
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THE ADAPTER AND ITS APPLICATION 


the lathe chuck and face plates. A hole was drilled, as 
shown, into which was driven a piece of drill red long 
enough to project below the ways, so as to keep the chuck 
from turning while drilling. 

Such an arrangement allows the use of straight shank 
drills while revolving the work at the live end, or else a 
face plate may be screwed to the tailstock to be used as 
a drill pad while the drill is revolved. 


Oakland, Calif. H. H. Parker. 
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Discussion of Previous Question 
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Placing Tight Belts on Pulleys 


Referring to A. E. Holaday’s article on page 665, I 
have used a modification of his idea for some time very 
successfully. It is substantially the same as Mr. Hola- 
day’s, but is adaptable for varying sizes of pulleys, which 





THE IMPROVED BELT LACER 


is necessary in my own case. The device is made of 
*;x2-in. machine steel, and two or three sizes cover every 
size of pulley to be found in any ordinary factory. These 
tools are most valuable, saving much labor and preventing 
lost time in hunting for a rope or belt lace to lash the 
belt to the pulley. The construction and use are obvious. 

Chicago, Il. JAMES TATE. 

On page 665 EF. A. Holaday shows a method of placing 
tight belts on pulleys. I have tried this very method and 
found it to prove disastrous to the belt. In the case of 
a new belt, a bad stretch will be caused at the point just 
above the clamp, with the result that there will be a 
crooked place in the belt throughout its whole life. If 
the belt is old and hard, especially one that has dried out 
considerably, it will tear. 

The best method I have ever found for putting on a 
helt that is too tight and too broad to be put on by hand, 
is to take a small rope sling and put it around the belt 
and pulley, much the same as the clamp is used. The 
sling is let out to almost the width of the belt and pulley 
combined, which will permit the belt to go on a little at 
a time. By employing this latter method the danger of 
stretching or tearing the belt is eliminated. 

Janesville, Wis. J. RUNGE. « 


os 
~ 


The Metric System 


The article by C. C. Stutz and your editorial, “The 
Thousandth of an Inch,” seem to the writer to 
rather poor defense of the English system of measure- 


be a 


ments. The very use of a thousandth of an inch is an 
admission that the decimal system is superior to the 
cumbersome method of using fractions, 


SHUN VATA UGUL OANA INU UELETOUEA UATE 


TET 


Mr. Stutz admits that multiples of a thousandth of 
an inch are used in setting limits in the English system, 
but assumes that when the metric system is used that a 
limit must be either 0.1 mm. or 0.01 It would be 
just as logical to assume that a limit must be either 
0.01 in. or 0.001 in. As a matter cf 
multiples are used; and whe ten is reached, the point 


him. 
fact. in both cases 
moves over one space. 


At present there is 
this country according to foreign drawings, some of which 


considerable work being done in 


use the English while others use the metric S\ stem. These 
drawings show limits set in multiples of the thousandths 
of an inch and in multiples « milli 
meter. Quite a common limit is 0.03 mm., which does 
not differ very much from 0.001 in. There is, 
favor of the 


hundredths of a 


however, 


one decided advantage in metric measure 
ment—namely, in case closer work is desired, a limit of 
0.02 mm. or 0.01 mm. may be set. If closer work than 
a thousandth of an inch is desired, multiples of the ten 
thousandth must be used, and they are certainly hard 
to measure, 

However, the greatest objection to the English system 
is not the use of the inch as a basis for measurements, 
but to the cumbersome fractions and to the absurd mul 
tiples of the inch. 

If the trouble stopped with the lineal measurements. 
it would be bad enough, but unfortunately it extends into 
to become thoroughly 


all other measurements. In ordet 


conversant with the troubles of the English svstem, one 
should visit an English plant at inventory time and see 
the clerks struggling with pounds, hundredweights, quar- 
ters and tons on the one hand, and pounds, shillings and 
pence on the other. 

Many years ago our money was placed on a decimal 
that 


raised, and today surely no one would have the courage 


basis, regardless of the numerous objections wert 
to advocate a system based on fractions and absurd mul 
tiples. Yet this is practically the position of those who 
object to the metric system of measurements, and they 
are standing in the path of progress. 


New York City. C. J. Monrrison. 


Bore or Plame First, Which? 


The question has been raised as to whether it is best to 
locate flat surfaces from holes, or to locate holes from flat 
that an 
Past experience is the 


surfaces. It is unfortunate answer cannot be 
given that will apply in all cases, 
best guide when de iding the sequence on a new job. 
Most of us have had jobs where we have had to decid 
between the two methods. All will profit by an exchange 
of ideas. Therefore, I will contribute my bit. 

The first job IT have in mind was a malleable casting 
with two cored holes to bore out and a flat side to machine, 


side. As 


originally tooled up, the piece was held by the bosses in 


the holes to have a definite relation to the flat 


which the holes went, bored and then milled in a fixture 


while held and located by the bored holes. Every time 
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the miller operator guessed wrong on his depth we lost 
a casting. Every time the table developed a little slack, 
or the cutter got dull, we got a lopsided one that bothered 
the assembler. The whole job was cleaned up by machin- 
ing the flat surface first in a fixture jigging from the 
bosses, then boring in a jig while jigged from the flat 
machined surface. Under the old method, an error of a 
few thousandths in milling made scrap. By the new 
method, small variations made the holes come slightly 
out of center of the bosses, which marred the appearance 
only. 

The next job was a large gray-iron casting that simply 
had to be filled with holes. Spots also had to be milled to 
provide a bolting surface at a definite height above some 
of the holes. Worst of all, the machining had to start 
with reference to a semicircular surface that was not 
machined. Some of the holes were cored, to be reamed 
out with 3-lip drills. The fixture was made to jig from 
the semicircular surface referred to, also favoring as much 
as possible the cored holes. The job worked well. 

The third piece was a small crooked malleable iron with 
two cored holes to bore out and a foot on the extreme end 
to machine. It was bored first, then the foot was finished 
in a disk grinder, jigging by the two bored holes. 

The fourth job was also malleable iron. It was wide 
and flat, with a cam track cast around it. Three holes 
and two flat surfaces had to be machined with reference 
to this track. The first set of tools bored the holes, with- 
out any consideration for the cam track. Then the cam 
track was hand-formed with proper relation to the holes. 
Lastly, the flat surfaces were milled, gaging from the cam 
and the bored holes. This method was worked over and 
a new scheme evolved that milled the flat surfaces directly 
from the cam track, then bored the holes from the flat 
surface. 

Each of the foregoing jobs showed features that called 
for different treatment, and for different reasons. 

The first one hinged upon our ability to make a jig 
that would bore a hole relative to a flat surface more 
accurately than we could depend on milling the surface 


from the holes. I do not say that good work was not 
possible by the old method, but I do know that we got 


less scrap from the new tools. 

On the second job, every effort had to be made to get 
the cored holes to clean up with reference to the cast 
The drills were long, the holes deep, 
and the drills sometimes ran off a little. By milling last, 
all error was corrected in the milling operation. Had the 
milling been done first, a hole that ran off would ruin 


bearing surface. 


the casting. 

The third job was worked from the holes to the foot, 
because the foot was small and would have made a poor 
gaging and holding point for the boring jig, had the mill- 
ing been done first. 

The fourth job was a failure as originally tooled up, 
principally because it was started from the wrong point, 
and also because the holes were so short as to provide 
only an uncertain means of locating the piece for milling. 
The second method starts from the surface that is not 
to be machined, mills the large flat surfaces, and then 
gages from these large milled faces in the boring jig. 
Note that the hand forming operation is eliminated. 

These four jobs were picked from harvester work. 
There are many more that embody the same principles, 
sometimes singly, sometimes in combination. All the 
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factors have to be considered when one is trying to arrive 

at a method that will prove most satisfactory. When you 

get two opposites in the same job, you have to change 

the design, as a compromise between opposites is seldom 

profitable. H. W. Jonnson. 
Poughkeepsie, N. Y. 


The editorial on page 831, “Which Should Be Done 
First?” calls attention to a subject of great importance 
and one that should be properly “thrashed out.” It ought 
not to be a hard matter for any mechanic, after he has 
been shown the piece to be machined, to decide readily 
what should be done first, and yet “force of habit” often 
causes one to do the last thing first and vice versa. In 
the course of my experience I have found it to be necessary 
first to plane or mill about 75 per cent. of work. Some 
time ago I had several marine-engine cylinders to ma- 
chine, the cylinder and base being a one-piece casting with 
an open-end cylinder head and a lug cast at each side of 
the base center for fastening to the foundation. There 
were also open ends in the base for removable side plates. 

The machining operations were: Bore cylinder, face 
end of cylinder, drill and tap the same for cylinder head 
studs, bore and face holes in base for side plates, plane off 
bottom of lugs on base and planing pads on cylinder for 
intake and exhaust manifolds, drill and tap manifold 
pads and drill base lugs. There was no question in the 
minds of those interested as to what should be done first, 
which was to plane off the bottom of the base lugs (ac- 
complished by clamping the cylinder top end down against 
the two angle plates set at right angles to each other 
on the planer table), after which there was something to 
go by. 

The next operation was to clamp the base by its planed 
lugs to a jig bolted on the faceplate of an engine lathe, 
then bore and grind the cylinder and face off the end of 
the cylinder. After that we had plenty of machined sur- 
faces as a gage. As in drilling the lugs, it was only 
necessary to turn the engine bottom side up on the base 
of the drill press, which made it level. 

The boring and facing of holes in the base for the 
side plates was accomplished by resting the lugs on 
parallels on the carriage of a double-headed boring lathe. 
In this instance it seemed absolutely necessary to do the 
planing first and the boring, drilling, reamirfg and tap- 
ping afterward. But in machining square railroad brasses, 
such as are used in side rods, the operations would be 
the reverse, as the only method I could see would be to 
bore and face on the lathe, then mount on an arbor and 
plane or mill. This is assuming that the two halves are 
sweated together with solder, which is customary. 

In machining planer chucks, for instance, there is a 
question in my mind which should be done first, the mill- 
ing or the boring and turning, as it would seem an easy 
matter to design the jigs to do either part first. Much 
more could be said, but I stop here with these three illus- 
trations, adding that my opinion leans heavily toward 
milling and planing first in the majority of work. 

Janesville, Wis. J. A. Raven. 


As I have had considerable experience in machining 
flat surfaces and holes, I will give my opinion as to which 
should be done first. 

It is generally better to plane, mill or finish a surface 
in some other way before attempting to drill holes. The 
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reason is that, first of all, it is much easier to mark off 
and center punch on a finished surface. Moreover, the 
drill can be started without running out, because the hard 
scale of the casting has already been removed. The bor- 
ing and reaming should, if possible, be done when the 
surface is finished. If these operations are performed 
while the hard scale is still on the casting, the reamer or 
boring tool will wear more quickly. For this reason it 
is advisable rather to wear out the planing tool, which 
can be more readily brought to size than a reamer. 

Another objection to planing or milling after the holes 
have been bored and reamed is that some burr is produced 
inside the hole by the planing or milling tool and after- 
ward has to be removed. Suppose several large holes in 
a flat plate were finished—that is, bored and reamed— 
and one surface of this plate was afterward planed. Un- 
less the planing tool was very rigid, it would be almost 
sure to dig into the work, as it would tend to spring into 
the hole and in coming out on the other side would take 
a somewhat deeper cut than was intended. 

Frequently, one surface on a casting needs to be finished 
only, and holes have to be bored to be at right angles 
to this surface. In this case it is clear that the surface 
should be finished first, because the casting can then be 
turned over and placed on the drilling-machine table or 
strapped to the faceplate and have the necessary holes 
drilled and reamed. As was pointed out in the American 
Machinist, it is impossible to give definite rules to be 
followed for each and every job, because the order of oper- 
ations must suit the particular piece of work in hand. 

Shelton, Conn. J. LIMBRUNNER. 

- 


Using Stools in the Shop 


I have had experience in workshops where stools are 
provided for every mechanic, also in others where sitting 
is not permitted; yet precisely the same kind of work is 
done in each instance. Apparently, different establish 
ments have diverse views. 

I am foreman in a shop where the work is of an ex- 
tremely varied character. A number of stools are pro- 
vided, but not enough from the employees’ point of view, 
the proportion being at the rate of two stools for each 
three workmen. My sole reason for maintaining this 
percentage is that part of the work can be best man. 
ipulated when the workman is standing. 

On the other hand, it is true that effective results can 
be readily accomplished on a very large proportion of the 
work when the. men are provided with suitable stools. In 
fact, certain tasks are more likely to be well done and at 
the same time be performed with great rapidity if the 
worker can assume a comfortable position. It is simply 
a matter of judgment on the part of the employer or 
foreman, when to furnish stools and when not to permit 
their use. 

Having learned from observation and my own experi 
ence, I can conscientiously say that providing stools for 
each man in a shop where the work is of a varied char 
acter and not of small dimensions, as in the scientific- 
instrument and watch-making industries, undoubtedly has 
a tendency to encourage sluggishness. For instance, often 
the work may be difficult to manipulate when the work- 
man is seated on a stool, but easily done when he is 
standing. The loss of time, however, is seldom taken 


into consideration by employees, if they have the chance 
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to be comfortably seated; therefore the output of the 
department is noticeably reduced if the workmen are al- 
lowed to sit. 

It is known that certain employees are very apt to as 
sert that the foreman is a heartless and thoughtless indi 
vidual, particularly if he does not happen to allow the 
This 


assertion, however, is frequently unwarranted, as fore 


men to go in their customary go-as-you-please way. 


men are usually anxious to obtain maximum outputs, no 
matter how, so long as the work is properly done. 

In conclusion, I agree most heartily Mr. Davis 
when he says, “There should be no arbitrary rules goy 


with 


erning the use of stools—utility and service should de- 
termine.” 


or reduce the capacity of the individual, the class of work 


As the provision of stools may either increase 


is the determining factor, 

— 
money by discontinuing the use of chairs and stools in 
the office part of the works,” the office is 


usually of a repetitive character. 


I wish to take exception to the sugvestion to 


as the work of 
Hence, 


be effectively accomplished when the individual is com- 


this work can 


fortably seated, whereas this cannot truly be said re 
garding extremely varied work in the shop. 


Manchester, England. A. Ey es. 


How Would You Gate These 
Patterns? 


Replying to A. E. Holaday, page 557, if a moldes 
made one of these gears he would use a horn gate. | 


would gate the six gears by using a ring core made to 


ty, 
} 
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anh ; i 
THE WAY TO GATE THE PATTERNS 4 
t 
fit the print, Fasten the gates to this print, face the \ 


seat of the ring core and make it cover the face of the 
teeth. 


Salem, 


The plan and section view show the gears gated 


Mass. C. K, 


, 
Rogers. 


Precision Gage-Making Work 


On page 122 is shown J. B. Murphy’s way of grinding 
a snap gage. The method is fair, but not the best. If 
his grinder spindle is not absolutely at right angles with 
the line of table travel, he will still grind his gage bell- 


mouthed, The better way is to lay the gage horizontally, 
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level with the center of the wheel, run back and forth 
with the regular table movement, allowing the wheel to 
run over into the recess at the inner end of the gaging 
surfaces. When is finished, the wheel is 
turned around to grind the other surface. 

Poughkeepsie, N. Y. H. W. Jonnson, 


one surface 


* 
Spoiling Work To Pass 
Inspection 


A few days before T read the editorial on page 741, I 
chanced to walk through the machine shop of a plant that 
makes a diversity of articles, and I noticed a man_per- 
forming an unusual operation. The foreman, who was 
standing nearby, remarked, “We are spoiling good work 
in order that it may pass inspection.” The article in 
question was a munition piece, and the circumstances were 
exactly the same as those described in your editorial. ‘The 
method adopted to bring the outside diameter of the 
thread to size was somewhat different, however. 

It was found that the inside dimension had been held 
strictly to the minimum limit and this permitted resort 
ing to expanding. A brass mandrel was made and the 
piece screwed into it. The mandrel was drilled through 
the center and a plug was driven in by hand until it had 
entered into the piece for the same distance as the length 
of the outside thread. In every case the diameter of the 
outside thread was increased sufficiently to resist the “no 
go” gage, while the inside dimension was kept within its 
proper limits. 

It seems to me the foreman was not quite correct in his 
statement. It would appear that the rejection had been 
overcome without spoiling the work. At the same time 
this concern, profiting by previous experience, could not 
present these altered pieces to the inspector as other than 
new work, as they would have been rejected “on principle.” 

Incidentally, is this practice of snap-gaging outside 
diameters of threads purely a European idea, or are we 
also guilty of it? H. D. Murptty. 
Jersey City, N. J. 

J 


Why Russian Shrapnel Shells 
Are Polished 


Two men were overheard discussing some of the stories 
of freak methods of inspection that have been going the 
rounds. One had been explaining that the entire outside 
surface of the shell must be free from rough spots and tool 
marks and highly polished. “They tell me,” he remarked, 
“that after the shells are all finished and inspected, the 
Russians take a cloth and rub it all over the outside, and 
if so much as a tiny bit of lint is left sticking to the sur- 
face, they reject the shell.” “Ah, nonsense,” the other 
replied, “I don’t believe a tenth part of these silly stories 
about this munitions stuff; they don’t sound reasonable.” 

The writer once heard one of the Russian inspectors ex- 
plain why they were so very particular about the finish, 
even on clearance surfaces, where it would seem a good 
tool finish should be good enough. Possibly you will re- 
call how the skate runners used to stick to your mittens 
when, as a boy, you went skating on a snappy cold winter's 
morning, down on the mill pond in the home town. If 
some country humorist persuaded you to “taste” the run- 
ner, you will certainly remember. The Russians assume 
that any of the shells made in this country may have to 
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be handled in weather much colder than any you or I 
have ever experienced. The handling is done by soldiers 
who are equipped with sheep’s wool mittens, very thick 
and loosely woven to resist extreme cold. If the shells are 
highly polished, the soldiers have learned that a little 
dexterity in breaking loose from them makes it possible to 
let go without much trouble. But if the surface is full 
of tool marks or rough spots, considerable of the mitten 
is left sticking to each shell handled, somewhat after the 
manner that a piece of magnetized work will pick up 
chips if laid on a dirty bench. The result is that, after 
a few hours’ handling of rough shells, the soldier is 
Not so very unreasonable, after 


P. H. Bogart. 


minus a pair of mittens. 
all. 
West Philadelphia, Penn. 
8 
Emery-Cloth Holder 


Readers of the American Machinist who may be tempted 
to make an emery-cloth holder, as described by ao @ 
Long on page 504, will have greater success in holding 





BLOCK 


CORRECT AND INCORRECT SHAPE OF 


the emery cloth if they shape the ends of the holder to 
the form shown at B. A. R. WHITTLE. 


Quebec, Canada. 


Rm 
The Value of Praising 
The editorial on page 1092, Vol. 44, regarding the 


value of praising, is very good. What a big help it is 
to be praised just a little now and again, or for the 
foreman to give you a smile. It helps one a great deal 
with his work and is very encouraging. It is best not 
to praise some men too often, or they take advantage of 
it. I suppose this is why those who would value a little 
praising do not get it. 

Perhaps the lathe operator is working to limit gages, 
but still IT think he is wondering whether the job will 
pass inspection. He certainly ought to feel reassured if 
he has made his job right to the gages given him, but 
why not make reports to the men when the work passes 
inspection? They soon hear about it if it is wrong. 

Wembley, England. J. H. Davis. 
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Two Unusual Jig and Fixture 
Bushings 

On page 720 you show a slip bushing held down by a 
sloping pin in a slot, one side of which is angular and one 
side straight. 

Why is it necessary to make two cuts and two settings ? 
Why not make one angular cut and let it go at that? 

Poughkeepsie, N. Y. H. W. Jonson. 

[No reason at all, except that the original drawing 
showed it that way.—Editor.] 
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A Christmas Gift That Lasts 


Anyone who visits shops in various industries and in 
different localities is impressed with the many points of 
difference in methods and practice. New ideas do not 
seem to circulate nearly so readily as they should, and 
many shops are still using methods that have been dis- 
carded in other localities, because the newer practice has 
not been brought to their attention. 

Many shop foremen realize the deficiencies of their own 
shop equipment and method: and often express a desire 
to visit other shops for the purpose of acquiring informa- 
tion that can be transplanted to their home shop. Some 
manufacturers consider that it pays to send their men on 
tours of inspection in order to secure new ideas for their 
own use and believe that the money so spent is a good in- 
vestment. 

In many instances the American Machinist 
either a substitute for or a supplement to such visits and 
makes it possible to learn what is going on in other shops. 
In both cases it is necessary for one to be able to adapt 
to his particular needs the ideas and methods seen. 

Whether one can travel or not, a record of new devel- 
opments in machine work is essential to the best results ; 
and employers can make no better investment than to see 
that their foremen have at all times the best information 
available, just as they have the best systems and tools. 

With this in mind it seems seasonable to suggest that a 
copy of the American Machinist would make a most appro- 
priate and desirable Christmas present to those in charge of 
shopwork and would prove a profitable investment as well. 
It is a gift that lasts all through the year and that brings 
week by week the information that makes a man of more 
value to both his employer and himself. This is suggested 
by the experience of several who consider the Amer- 
ican Machinist one of the best forms of present they can 
make. 


acts as 


# 
Purged Welfare Work 


There are fads in our American industry, as well as 
in our political life. The latter has given us three slogans 
in a dozen years: Conservation, Progressivism, Pre- 
paredness. During about the same length of time industry 
has been aroused by Welfare Work, Efficiency, and Safety 
First. 

An outgrowth of the last one named is in danger of 
being confused with the first. Welfare work, or industrial 
betterment work, ran its course a number of years ago. 
It was discredited. It was unmasked and out 
honeycombed with self-advertising,- self-aggrandizement, 
paternalism and selfishness. It deserved to go. 

But the things that were once done in the 
name of welfare work are being revived. Many a plant 
today has a hospital, a lunchroom, banking and loan 
facilities the like. These and 
But 


stood 


some of 


service, recreation and 


others were with us under the old welfare work. 
the motive then and today is different. 
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Editorials 
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In an address before the Fifth Annual Safety Congress, 
Dr. Otto P. Geier, Industrial Physician of the Cincinnati 
Milling Machine Co., said: 


Intelligent modern industry now recognizes the oppor- 
tunity for service to its employees. As a result we have 
today many of the finest examples of cotiperation between 


labor and capital in the activities of personal service depart- 
ments. In the past many abortive attempts at so-called wel- 
fare work have signally failed to furnish true and lasting 
points of the contact and better understanding. These have 
failed deservedly, because as a rule the supposed benefits 
hav been superimposed upon the group of workers, requiring 
and asking no service on their part. The average American 
workman is suspicious of an employer “bearing gifts.” This 
same average American workman, however, is keen enough 
to engage coéperatively in any undertaking that is frankly 
advanced by the employer as a mutual advantage. He merely 
asks that “all the cards be laid on the table.” 

The new motive, the one behind this purged welfare 
work, is seen to be cooperation, 

Its activities include all of the following and more: 
Employment service, locker-room facilities, medical ser 
vice, sanitation, education and safety first, care of the 
injured, an all-day clinic, dental service, sickness and 
death benefits, lunchroom and restaurant, building, bank 
ing and loan facilities, and recreation. 

From the new motive of codperation for mutual ad- 
vantages, such activities are not forced, they are not 
selfish, they promise great things. 

As practiced in some machinery building plants today, 
such service is truly purged welfare work. A newer name 
for it is “Employees’ Service.” 


& 


Planning for the Future 


The machine-tool industry as a whole has had the habit 
of putting off the developing of new machines until a 
period of slackness. When business was good, production 
was the object of existence; when business was poor, de- 
signing came in for a share of attention. 

At the present moment this habit seems to have been 
broken in a number of shops. New machines are on the 
drawing board or in the pattern shop or even on the ex- 
perimental floor. In some cases outside engineers and 
designers have been intrusted with the work of developing 
the new lines, so as not to interfere with shop production. 
There is promise of a number of radical improvements in 
machine tools that will be brought to public notice next 
vear. The development work under way is the wisest kind 
of planning for the future. 

The final results from this far-sighted policy may have 
a profound influence upon the industry as a whole. A 
few weeks ago the American Machinist commented upon 
ihe fact that in the future the machine-tool building in- 
dustry would undoubtedly be financed much better than 
it has been in the past; that is, when periods of dullness 
in business come, machine builders will be in a position 
to build for stock. The development of new designs dur- 
ing this present period of rushing business is but one of 
the steps necessary to take advantage of the opportunity 
to build for the storehouse when the time offers. 
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Annual Meeting of the A.S.M.E. 


The thirty-seventh annual meeting ef the American So- 
ciety of Mechanical Engineers was held in the Engineer- 
ing So ieties Building, New York, Dec. 5 to 8, 1916. 
The usual committee meetings occupied the first day. The 
presidential address and the reception to the new presi- 
dent, Prof. Ira N. Hollis, whose portrait appears here- 
with, occupied the first evening. 

The only paper of the second day which is directly in 
the machine-manufacturing field was the proposed safety 





DR. IRA N. HOLLIS, NEWLY ELECTED PRESIDENT OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
code for « ranes, This is the work of a committee repre- 
senting various industries, including an accident and in- 
demnity company. This paper appears on page 1053, 
A memorial meeting to Prof. John E. Sweet, past presi- 
dent, honorary member and founder of the society, fol- 


lowed the morning session. 
Discussion ON INDUSTRIAL MANAGEMENT 


The topical discussion on industrial management was 
well attended and brought out the experiences of many of 
the speakers. The topics were outlined in four short ad- 
dresses: “Tlow to Secure the Coéperation of Workmen,” 
by E. E. Barney; “Standardization in Industrial Man 
agement,” by Sanford A. Thompson ; “Graphical Control 
on the Exception Principle for Executives,” by Frank B. 
Gilbreth ; “Employees’ Service Work,” by A. J. Baker. 
The trend of the discussion from the floor was in regard 
to the relationship between employer and workman, Sev- 
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eral laid emphasis upon the need of providing the advan- 
tages of satisfactory working conditions in addition to 
adequate pay. 

The interest in this discussion indicated that similar 
sessions might profitably. be made one of the features of 
the meetings of the American Society of Mechanical En- 
gineers. 

MACHINE-SHOP SESSION 


In the machine-shop session but two papers were pre- 
sented—one by Carl G. Barth on the “Standardization of 
Machine Tools,” and the other by H. K. Hathaway, chair- 
man of the subcommittee on machine-shop practice, which 
dealt with a proposed plan for the activities of the com- 
mittee. The paper criticizes technical societies for not 
including a research bureau with a permanent and well- 
paid secretary who would bear the same relation to the 
society activities as a manager does to the shop. He 
would employ experts for investigations and so secure 
their entire efforts, which it is obviously impossible for 
members of committees to give, owing to the demands of 
their regular occupations. 

The paper refers frequently to the work of the late 
Frederick W. Taylor and winds up with a proposed clas- 
sification of machine-shop practice, consisting of what 
might be called an alphabetical Dewey system, in which 
letters are used as symbols for designation of the various 
activities in a manufacturing plant. 

Mr. Barth’s paper again called attention to the de- 
sirability of standardizing machine tools, the main points 
being as follows: 

The object of his paper is to enlist the codperation of 
the society in encouraging machine-tool builders to 
adopt certain standards for machine tools. 

The paper deals in turn with the subjects of standard- 
ization of the machine equipment of a shop as a whole, 
standard speed series, standard feed series, the power of 
machine tools, tool posts for lathes, lathe centers, T-slots, 
lathe centers and drilling-machine and miller sockets. 

Mr. .Barth advocates the adoption of a universal speed 
series by all machine-tool builders for all machines such 
as lathes, boring mills, millers, drilling machines, etc. It 
is almost universally accepted that the available speeds of 
a machine should be in a geometrical progression. Mr. 
Barth’s ideal is represented in the progression : 


2° 2 2.25 2 2.28 7 4.2 etc., or 
, 


2° 2 2.2 
2 3784 2.8284 3.3636 4 4.7568. ete 


| 1.1892 1.4142. 1.6818 

The same views hold for feeds, except in the design of 
lathes, in which the feeds for plain turning are obtained 
as a constant fraction of the screw-cutting feeds. 

While the adoption of a standard speed series for all 
machine tools would be a wonderful step in the right 
direction, to get the greatest advantage from this it would 
have to be accompanied by the adoption of a standardized 
amount of power. At the present time it seems impossible 
to recommend any but the time-honored forms of tool 
posts. 

Mr. Barth unqualifiedly recommends the universal 
adoption of Brown & Sharpe standards for lathe centers 
and drill and miller sockets. He recommends the uni- 
versal abandonment of the tang as a method of driving 
drills, he having adopted a key drive some years ago. 

The first valuation session consisted of three papers, 
the one by Charles Piez on “Perpetual-Inventory and 
Appraisal Value,” being presented herewith : 
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The establishment of true costs is an essential element 
in the success of a business, and they can only be obtained 
when every item of expense is included. What the man- 
agement of an industry is chiefly concerned in is to pro- 
vide a fund through a proper scale of depreciation which 
will reimburse it for the difference between the cost price 
of a piece of equipment and its fair cash price when 
discarded or replaced by improved equipment. This 
difference is properly a part of the cost of the product, 
but becomes so only by charging depreciation against the 
expenses of operation. 

Proper rates of depreciation can only be determined by 
those in close contact with and having full knowledge of 
the operating conditions and operating needs of an in- 
dustry; and as appraisal companies can hardly claim to 
have such contact and knowledge, they do their clients 
positive harm when they enter the field of depreciation. 

The problem of determining an adequate scale of de- 
preciation is by no means simple, and it is astonishing to 
find how widely the practice among different manufac- 
turers in the same line varies. The manufacturers of con- 
veyors and elevators have taken up this subject recently 
and have adopted a schedule of standard depreciation 
rates that establish a broad basis upon which fair operat- 
ing values and the shrinkage therein can be computed, 
and serve as the preliminary steps to the equitable dis- 
tribution of these shrinkages, or depreciation in value, 
over the cost of the product. This.schedule follows: 
MANUFAC- 


STANDARD DEPRECIATION RATES ADOPTED + 


TURERS’ COST CONFERENCE, FEB. 25, 1916 

Per Cent. on 
Reducing 
Balance 


Per Cent 
Buildings and Accessories: on Cost 
Reinforced concrete or steel and tile. 2.0 3.0 
Brick and steel with noncombustible roof and con- 


crete floors......... 2.5 4.0 
Brick, steel and wood.... 3.0 5.0 
Brick and wood... 3.0 5.0 
Steel frame, wooden roof and corrugated-iron walls 3.5 7.0 
Steel frame, noncombustible roof and corrugated- 

iron walls........ 3.0 6.0 
Concrete block, with wooden roofs and floors 3.5 8 0 
All-wood structures, well built (20 years) 4.5 10.0 
All-wood structures, cheap (20 years) 5.0 12.0 
Sprinkler system (20 years) 4.0 7.5 
Heating and ventilating system (20 vears) 4.0 7.5 
Water and sewer piping and sanitary fixtures (where 

separate) .. 4.0 ff 
Tanks and reservoirs, steel 4.5 10.0 
Tanks and reservoirs, wood (10 years) (all repairs 

and maintenance to be charged to account 8059) 9.0 20.0 

Machinery and Large Equipment: 
Boilers, pumps, feed-water heaters and air com- 

pressors. . . 6.0 15.0 
Power piping 6.0 15.0 
Switchboards, main wiring and conduit 6.0 15.0 
Engines and dynamos. . 5.0 10.0 
Machinery, motors, machine tools, traveling 

cranes, etc...... 4.5 10.0 
Punch presses, bending rolls, power shears and drop 

hammers 5 10.0 
Shafting, pulleys, hangers and belting... . 50.0 
Machine-tool accessories—boring bars, drivers, 

keyseating broaches, etc. (all renewals to repairs) 50.0 
Cupolas, converters, melting furnaces and accessor- 

les , 5.0 10.0 
Annealing and heating furnaces, ovens, forges, etc 5.0 10.0 
Motor trucks 20.0 60.0 
Storage-battery locomotives (battery renewals to 

repairs) 10.0 30.0 
Horses and wagons. . 12.0 35.0 

Small Tools: 
For machines, net additions 50.0 
Hand tools, net additions 50.0 
Punches and dies (standard), nt additions 50.0 
Chills, iron and steel flas's a:! accessories, net 
additions. .. ‘ 50.0 
Fixtures, Furniture and Miscellaneous Equipment 
Steel shelving, lockers, etc 5.0 12.0 
Mechanical appliances. net additions 60.0 
Departmental wiring and electric fixtures, net 

additions 60.0 

Miscellaneous items (wood), net additions. . . 70.0 
Patterns (Standard) : 

Metal, net additions... 75.0 

Wood, net additions. . 100.0 


All patterns required for a particular order or con- 
tract to be charged to the job. 
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Drawings: 
All new standard drawings to be charged to expense 
All drawings required for a particular order or 
contract to be charged to the job 


Miscellaneous Real-Estate Improvements 


Pavements, sidewalks, fences, retaining walls, road- 
ways, tracks, yard drainage, general conduits, 
tunnels, vaults, etc 4.5 


10.0 

It was largely as a result of the recommendations made 
by the Federal Trade Commission, that the cost-accounting 
systems of various lines of industry be standardized, that 
the manufacturers of conveyors and elevators made a de- 
termined effort to agree on some standardized form of 
accounting procedure. The preliminary meeting of the 
manufacturers and their accountants disclosed the fact 
that, out of nine manufacturers, two disregarded the ques- 
tion of depreciation entirely, five charged off depreciation 
to profit and loss, and only two charged depreciation 
against operating expenses, making it thereby a com- 
ponent part of the cost. The rates of depreciation varied 
widely, and the first steps taken by the conference con- 
sisted in determining a standard schedule of rates of de- 
preciation. As an item of interest and as an incentive 
for other lines of industry to determine and agree upon 
similar standards, I have already given the schedule. The 
rates are but compromises growing out of the judgment 
and experience of the individual members of the conveyor 
manufacturers’ conference, but their correctness can later 
be verified by matching the perpetual-inventory values, 
which these rates will establish, against the actual experi- 
ence of loss in cash value when equipment or buildings 
are discarded. 

They establish therefore a broad basis upon which fair 
operating values and the shrinkage in these values, due 
to wear and tear and change in style, can be computed, 
and serve as the preliminary steps to the equitable dis- 
tribution of these shrinkages, or depreciation in value, 
over the cost of the product. 

I recognize the value of the work done by the appraisal 
companies in establishing authoritative replacement values 
for purposes of insurance, for the purpose of comparing 
the physical values of various plants about to be purchased 
or merged, or as the foundation upon which a perpetua! 
inventory kept by the industry itself can be based: but I 
am convinced that only a perpetual inventory providing 
for a sound schedule of depreciation, and intelligently 
handled by the management of the industry, is of value 
in determining the true cost of the product. 


DETERMINING THE VALUE OF PitysiIcAL PROPERTIES 


The following paper on the “Valuation of Industrial 
Properties” was presented by Walter N. Polakov: 

The question of determining the value of the physical 
properties of our industrial establishments and public 
utilities has been recently brought to public attention. 
The purpose was primarily to justify the increased cost 
of commodities, rates and transportation as gravely influ- 
enced by heavy investments in the machinery of produc- 
tion. Discussing the subject at the conference on 
valuation held in Philadelphia in November, 1915, the 
writer said: “The loss to the companies from the under- 
valuation of their property is insignificant in comparison 
to the actual losses due to the lack of proper operating 
methods. The subject of correct methods of appraising 
a property is completely overshadowed by the importance 
of determining the proper methods of using this prop- 


erty. What is needed most is the correct valua- 
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tion of operating and managerial methods in vogue, and 
over-estimating the importance of property valuation is 
like trying to trace old sins instead of preventing the 


committing of new ones.” 


It is a fact that the fixed portion of the capital in- 


vested in real estate and equipment has materially in- 
creased since the tractor replaced the ox plow; modern 
factory equipment has taken the place of artisans’ tools, 
and transportation is done by rail and automobiles instead 
of horses. The correspondingly increased financial burden 
has created a new problem: How to absorb the expense 
of wear and tear, obligations to money lenders, etc., in- 
creased by adopting expensive machinery of production 
as a result of engineering progress. 

The solution offered by financiers and accountants of 
the old school was to include in the manufacturing cost 
all the fixed charges of a plant and all the financial obli- 
gations of a company irrespective of whether these in- 
vestments or expenses contributed anything to the value 
of the commodity or in any way benefited the production. 
If the instruments of production were completely used up 
in the process, this theory would be correct. However, in 
a typical case the value of the instruments of production 
passes only partly into the cost of commodities as they are 
produced. Appar ntly the self-evident fact that the equip- 
ment not used in production cannot pass any part of its 
value into the product was usually obscured by a con- 
sideration that it loses value during idleness and mean- 
while accumulates such charges as rent, interest, insur- 
ance, etc, 

The absurdity of including these expenses of idleness 
in the cost of an article already bearing its share of fixed 
charges was so clearly exposed at the Buffalo meeting of 
this society by H. L. Gantt, Mem. Am. Soc. M. E., that 
any further argument seems superfluous. Present prac- 
tice manifestly tends to charge against the cost of a 
product the cost of over-equipment and mismanagement, 
thus imposing on society the penalty for tolerating these 
conditions in the industries. 

The paradox that adopting improved machinery de- 
vised by designers reduces the rate of profit of the enter- 
prise can be explained either by the fact that the improve- 
ment is merely illusory or that an improper use is made 
of the improvements. No careful manager would approve 
a replacement or new installation of equipment unless 
study proved beyond any doubt that the advantages offered 
by such a change are ample to more than pay for the 
investment. When the cost of production increases after 
an investment is made, it indicates plainly either that it 
was poor judgment to make the change or that the method 
of management does not offer the opportunity to secure 
the advantages inherent in the new improvement. 

Nevertheless, the tendency of the average rate of profit 
to fall is only a manifestation of the development of the 
productive powers of society. Automatization, growing 
speed and capacity of machinery cause the same number 
of laborers in the same time to convert a larger quantity 
of raw and auxiliary materials into product. In other 
words, the fall of the rate of profit is not due to an abso- 
lute, but only to a relative increase of the capital in- 
vested in means of production over its part invested in 
labor. This law, though seldom recognized, is actually 
followed in our industrial development. It requires an 
increasing mass of total capital for the purpose of using 
the same quantity of labor to secure the same mass of 
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profit though at a falling rate of profit. If the mass of 
profit is to be increased through the introduction of im- 
proved machinery—that is, with corresponding increase of 
investment—without curtailing the wages or lengthening 
the working day, the intensity of labor must be increased. 

In other words, to keep pace with industrial progress 
in order to meet the requirements and competition, im- 
proved instruments of production were adopted. Increase 
of investments is followed necessarily by reduction of the 
rate of profit, and in order to secure the same or larger 
earnings the manufacturer must expand the production, 
ergo, increase the investments. This is the process we 
actually observe in our industrial development. No 
amount of pains given to the subject of proper appraisal 
of physical property can alter the tendency for the. rate 
of profit to fall. Increasing the selling prices, although 
a temporary expedient, overtaxes eventually the purchas- 
ing capacity of consumer and creates a so-called busi- 
Ness depression. 

The misuse of or failure to use the expensive machinery 
of production is not a sufficient reason either to advance 
prices or to lower wages, as both undermine our future. 
Neither is it necessary. A manufacturer adopting su- 
perior methods of planning and managing his business, 
working with improved methods of production that have 
not yet become general, can sell below the market price, 
but above his individual price of production. In this way 
his rate of profit rises‘ until competition levels it down. 
During this period the second requisite comes into play— 
the expansion of the invested capital, facilitated by the 
pre\ ious period of accumulation. According to the degree 
of his expansion he will be enabled to employ all of his 
workmen or more; in other words he will be enabled to 
produce the same or a greater mass of profits. As long 
as industrial development along these lines is still possi- 
ble, and this possibility is accentuated not only by Euro- 
pean experience, but by our numerous experiments and 
successful demonstrations of the adaptation of scientific 
principles to the management of various industries, the 
revision of our methods is a paramount problem. There- 
fore the problem of determining the real value of our 
industrial and managerial methods, if properly solved, 
offers the opportunity of rectifying the errors of the past. 

The appraisal of industrial property, when accurately 
made, discloses the fact otherwise overlooked that, as a 
rule, there are more means of production than are made 
use of, and the idle capital investments represent also idle 
labor. The revenue-producing factor in our mode of 
production is not the investment, but the method of its 
use, 

This statement does not imply suggestion to appraise 
property according to the capitalization of the earnings. 
The use-value of the plant has nothing to do with its 
cost-value and is in the highest degree unfit for the pur- 
pose, as it varies with personnel, policy and methods. 
Evolution in our industrial relations will eventually re- 
verse the present situation, and all charges for unprofit- 
able investments and nonproductive forces will not be 
borne by the consumers, who as yet have no power nor 
means to take an active part in the management of the 
industries. Unfit methods and incapable leaders are 
equally harmful to both investors and consumers, and 
their interests unite in demanding that methods of the 
highest value be developed and put into use. 


TT 
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Productive Capacity a Measure 
of Industrial Value* 
By H. L. Gantr 


There are only two leading theories as to what cost of 
production in an industrial plant consists of. They are: 
(a) That the cost of an article must include all of the 
expense incurred in producing it, whether such expense 
actually contributed to the desired end or not; (b) that 
the cost of an article should include only those expenses 
actually needed for its production, and any other expenses 
incurred by the producers for any reason whatever must 
be charged to some other account. 

When plants are operated at full capacity, both theories 
give the same cost. At less than full capacity, however, 
the expense of carrying the idle machinery is, under (a) 
included in the cost of the product, making the cost 
greater; while under (b) this expense is carried in a sep- 
arate account and deducted from profits, leaving the cost 
constant. When costs are figured according to (b), great 
activity immediately ensues to determine why machinery 
is idle, and to see what can be done to put it in operation 
that it may earn at least a part of the expense of its main- 
tenance. 

Idleness-expense charts now being made monthly in 
several large plants enable the managers to determine the 
causes of idleness in different departments. ‘The expense 
shown in these charts to be due to lack of work indicates 
a faulty sales policy or too large a plant—that the demand 
has been over-estimated. If it be that the plant is too 
large, an effort should be made so to utilize or dispose of 
the excess that the expense of idleness may be taken care 
of, even if at no profit. That resulting from a lack of 
help indicates that the labor policy must be investigated. 
That due to lack of (or poor) material is an indication 
of the efficiency of the purchasing policy and storekeeping 
system. The charts also reflect the repair and main- 
tenance department. Should the expense of idleness be 
ereater than attributable to all these causes together, the 
excess must be charged to poor planning. 

Under the first system of cost accounting the facts 
brought out by this method are not available, and the 
increased cost that a reduced output must bear is a great 
source of confusion to the salesman. The newer system 
with its constant cost shows that nonproducing machin- 
ery is a handicap to the industry of a company, just as 
workmen who do not serve some useful purpose in a plant 
or industry are a handicap to that plant or industry. 

Cases are known to all where a change in plant manage- 
ment has turned failure into decided success. The value 
of a “going plant,” therefore, consists of two elements 
namely, the value of the physical real estate and equip- 
ment, and the value of the organization operating it. The 
idleness-expense charts, which are a logical outgrowth of 
a paper read by the author at the Buffalo meeting (1915), 
give at least a rough indication of the latter value, for 
they show the expense of inefficient management. 

Plants or people, therefore, who do not serve some use- 
ful purpose to a community are a handicap to that com- 
munity, for idle plants represent idle capital, and idle 
people are not producers, but consumers only. The war- 
ring nations have recognized these facts, and put both 
idle plants and idle people to work wherever possible. 
~~ *Abstract of a paper read at the thirty-seventh annual 


meeting of the American Society of Mechanical Engineers, 
held in New York City, Dec. 5 to 8, 1916. 
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Safety Standards for Cranes 


Electric Traveling Cranes, General Construction—Proper 
provisions for strength shall be made for all parts subject 
to impact and rough usage. Journals and shafts shall be 
sufficient size to bring the pressure within safe limits 

All apparatus shall hereafter be designed throughout with 
not less than the following factors of safety, under stati: 
full rated load stresses, based on the ultimate strength of the 
material used: 

A. All gears and complete hoisting mechanism, factor of 
not less than eight. 

B. All other parts, factor of not less than five. 

Calculations for wind pressure on outside cranes shall be 
based on not less than 30 Ib. per sq.ft. of exposed surfacs 

Cranes should be of what is known as “all-steel construc 
tion’; no cast iron should be used except for such parts a 
drums, bearings, brackets, ete. No combustible material 
should be used 

All bolts should be of the through type and be equipped 
with approved locknuts or lock washers 

Where access to the crane is necessary, steps or stairs 
with handrails should be used 

Platforms should be provided for changing and repairing 


truck wheels on end trucks and have stairways leading to 
them. 

A platform or footwalk to give access to the crane shall 
be provided, which is accessible from one or more fixed 
ladders or stairways, and shall be not less than 20 in. in 
width 


A footwalk shall be placed alone the entire leneth of the 
bridge on the motor side except when the construction of th 
crane prevents or when such a platform would not ordinarily 
be used for the repair or maintenance of the crans This 
walk should be at least 6 ft. 6 in. below the bottom of the 
overhead trusses, 

Footwalks should be placed across the ends of the trolley 
at right angles to the bridge walks When so placed they 
shall be not less than 12 in. in width 

Footwalks shall be of substantial construction and rigidly 
braced 

On cranes hereafter erected no openings shall be permitted 
between the bridge footwalks and the crane girder Wher 
wire mesh is used, the mesh opening must not be greater 
than % in 


Each footwalk shall have 1 Standard metal railing and 


toe guard at all exposed edges wherever practicable, 

Not less than 12 in. actual clearance should be allowed 
between highest point of a crane and the overhead trusses 
and not less than 2 in. between any part of the crane and 
building, column or other stationary structur: Where there 


are more than two crane runways in parallel, there should 
be a clearance of not less than 24 in. between the extremities 
of the cranes. 

Means of escape shall be provided for operators of hot 
metal cranes 

The operator's cage shall be located at a place from which 


signals can be clearly distinguished and be securely fastened 


in place and be well braced, to minimize vibration It shall 
be large enough to allow ample room for the control equip 
ment and the operator The operator shall not be required 


to step over an open space of more than 18 in. when entering 
or leaving the crane. 

A pail filled with sand or an approved fire extinguisher 
shall be carried in the crane cage for use in case of fire. 

An approved foot- or hand-operated wong or other effective 
warning signal shall be placed in a location convenient to the 
operator and be securely fastined 

Ladle and other cranes subjected to heat from below should 
have a steel-plate shield not less than \& in. thick and placed 
not less than 6 in. below the bottom of the floor of the cage 

The cages of cranes hereafter erected shall be of fire 
resisting construction 

All gears on cranes hereafter erected shall be provided 
with standard guards This should apply to all existing 
cranes where practical 

No overhung gears shall be used unless provided with an 
effective means of keeping them in place, and keys shall be 
secured in an approved manner to prevent the gears from 
working loose. 

Unprotected keys shall not be left projecting from ends 
of shafts. 

The construction of the crane shall be such that all parts 
may be safely lubricated when the crane is not in operation 
The installation of the switchboard, wiring and all ele« 
trical equipment must fu''y comply with the United States 
Bureau of Standards regulations or the identical Pennsylvania 

Industrial Board Standards 
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There shall be a main-line switch or its equivalent so 
arranged as to cut off all power from the crane and so con- 
structed that it may be locked in its open position. 

Open-type controllers shall have an asbestos-lined steel 
guard over the movable contact parts, both to protect the 
operator’s eyes and to prevent articles from falling on contact 
parts. 

An approved hoist-limiting device should be provided for 
each hoist. 

Suitable brakes shall be provided for the hoist and bridge 
travel. Each hoist shall be equipped with effective brakes 
which shall be capable of sustaining at least 1% times the 
full rated load. 

The drums on cranes hereafter erected shall have a flange 
at each end to prevent the ropes from getting off the drum, 
and be so designed that there will be not less than two full 
wraps of hoisting cable in the grooves when the hook is at 
its lowest position. 

The hook block shall be of a type so arranged that it will 
lift vertically without twisting. 

Bottom sheaves shall be protected by close-fitting guards, 
to prevent the rope from becoming misplaced. 

Crane bumpers shall be provided and shall be 
one-half of the diameter of the truck wheel in height. Both 
truck-wheel and trolley bumpers should be fastened to the 
girder and not to the rails. Bumpers shall be built up of 
plates and angles, or be made of cast steel. 

Truck fenders shall be installed which extend below the 
top of the rail and project in front of all bridge and trolley 
track wheels, and shall be attached to the trolley or the 
bridge and frame. They shall be of a shape and form that 
will tend to push and raise 2 man’s hand, arm or leg off the 
rail and away from the wheel. 

Heavy safety lugs or brackets shall be placed on trolley 
frames and bridge end carriages, to limit drop to 1 in. or less 
if a wheel or axle should break. 

A capacity plate showing the maximum capacity of each 
hoist in pounds shall be placed on each crane girder in such 
a manner as to be clearly legible from the floor. 

A metal tool box or receptacle sha!l be permanently secured 


at least 


in the cage or on the runway for the storing of oil cans, 
tools, etc. 

The trolley should be completely floored. 

Cranes in outside service shall have the following addi- 
tional provisions: 

A. Floors of footwalks shall be so constructed as to pro- 


vide proper drainage. 

B. The cage shall be inclosed and of fire-resisting construc- 
tion; there shall be windows on three sides of the cage, and 
windows in the front and the side opposite the door shall be 
the full width of the cage. 

Cc. The floor of the cage on outdoor cranes should be ex- 
tended to an entrance landing which shall be equipped with 
a hand rail and toe guard of standard construction. 

D. Where there are no members over the crane suitable for 
attaching blocks for repair work, a structural-steel outrigger 
should be arranged on the crane of sufficient strength to lift 
the heaviest part of the trolley. 

All gantry cranes should be eauipped with automatic warn- 
ing signals. 

The truck wheels of gantry cranes shall be provided with 
guards or fenders. 

Operation of Cranes, Rules for Operators—Cranes shall be 
operated only by regular crane operators, authorized substi- 
tutes, crane repairmen or inspectors; no one else should enter 
a crane cage. 

Hands shall be kept free when going up and down ladders. 
Articles which are too large to go into pockets or belts should 
be lifted to or lowered from crane by hand line (excepting 
where stairways are provided). 

Cages shall be kept free of clothing and other personal 
belongings. Tools, extra fuses, oil cans, waste and other 
articles necessary in the crane cage shall be stored in a tool 
box and not left loose on or about the crane. 

The operator shall familiarize himself fully with all crane 
rules and with the crane mechanism and its proper care. If 
adjustments and repairs are necessary, he shall report the 
facts at once to the proper authority. 

The operator should not eat, smoke or read while on duty, 
nor operate the crane when he is physically unfit. 

The operator or someone specially designated shall prop- 
erly lubricate all working parts of the crane. 

Cranes shall be examined daily for loose parts or defects. 

Cranes shall be kept clean. 

Operators shall avoid, as far as possible, carrying loads 
over workmen; this must be absolutely avoided when carrying 
molten metal or when using a magnet. 

Whenever the operator finds the 
open, he shall not close it, even 


nain or emergency switch 
when starting on regular 
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duty, until he has made sure that no one is on or about the 
crane, and he shall not oil or repair the crane unless the main 
switch is locked open. 

Before closing the main switch, the operator shall make 
sure that all controllers are in “Off” position. 

“If the power goes off, the operator shall immediately throw 
all controllers to “Off” position until the power is again avail- 
able. 

The operator should not reverse a motor until it has come 
to a full stop, except to avoid accidents. 

The operator shall pay special attention to the block, when 
long hitches are made, to avoid tripping the limit switch or 


running the block upon the drum. 
The operator shall recognize signals only from the one 
man who is supervising the lift. Operating signals should 


follow an approved standard; they should be manual, never 
verbal. Whistle signals may be used where one crane only 
is in operation. 

Before starting to hoist, the operator shall place the trolley 
directly over the load to avoid swinging it when being hoist- 
This precaution is especially important when handling 
molten metal. 

The operator shall not make side pulls with the crane 
except when especially instructed by the proper authority. 


ed. 


When handling maximum loads, particularly ladles of 
molten metal, the operator shall test the hoist brakes after 
the load has been lifted a few inches; if the brakes do not 
hold, the load should be lowered at once and the brakes 
adjusted or repaired. 

Bumping into runway stops or other cranes shall be 
avoided. When the operator is ordered to engage with or 
push other cranes, he shall do so with special care for the 


safety of persons and cranes. 

When lowering a load, the operator shall proceed care- 
fully and make sure that he has the load under safe control. 

When leaving the cage, the operator shall throw all con- 
trollers to “Off position and open the main switch, 

If the crane is located out of doors, the operator shall 
also lock the crane in a secure position to prevent it from 
being blown off or along the track by a severe wind. 

Rules for Floormen—Floormen shall give all signals to 
the operator in accordance with approved standards, prefer- 
ably manual. 

Floormen shall be responsible for the condition and selec- 
tion of all hoisting accessories and for all hitches. 

Before the operator moves a crane upon which an empty 
chain sling is hanging, the floorman should hook both ends 
of the sling to the block. 

Floormen, where necessary, should walk ahead of a mov- 
ing load and warn people to keep clear of it. They shall see 
that the load is carried high enough to clear all obstructions. 


Floormen shall notify the foreman in advance when an 
unusually heavy load is to be handled. 
Floormen shall not ride or allow others to ride on the 


hook or load. 

Rules for Répairmen—Repairmen should have a crane that 
is to be repaired run to a location where the repair work will 
least interfere with other cranes and with operations on the 
floor. 

Before starting repairs, repairmen shall see that all con- 
trollers are thrown to “Off” position; that main or emergency 
switches are opened; one of these shall be locked. 

Repairmen shall immediately place warning signs or “Out 
of Order” signs on a crane to be repaired and also on the 
floor beneath. If other cranes are operated on the same 
runway, they should also place rail stops at a safe distance or 
make other safe provision. 

When repairing runways, repairmen shall place rail stops 
and warning signs or signals so as to protect both ends of 
the section to be repaired. 

Repairmen shall take 
falling or being thrown 


care to loose 
upon the beneath. 

Repairs shall not be considered complete until all guards 
and safety devices have been put in place and the block and 
tackle and other loose material have been removed. 


prevent 
floor 


parts from 


How Some Elements Affect the Mechanical Properties of 
Steel was made the subject of an important paper before the 
fall meeting of the Iron and Steel Institute in London. The 
author of the paper, Dr. J. E. Stead, gave a prominent place 
to the influence of sulphur and phosphorus on iron and steel, 
and the importance of this phase of the subject was also 
emphasized in the abundant discussion given the paper. A 
conclusion reached was that the effect of 0.1 per cent. phos- 
phorus, within certain limits, is comparable with that of 
carbon, although carbon has a greater influence than phos- 
phorus in reducing the ductility. 
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Shop Equipment News 
Lane uti MM nifA 
Heavy Engine Lathe Chain Screen Door 
The illustration shows a 30-in. quick-change feed heavy The illustration shows an improved form of chain 
gine lathe, which has been put on the market by the — screen door for oven and furnace openings 
Hlouston, Stanwood & Gamble Co., of Cincinnati, Ohio. This form of door was designed to ¢ nate the dis 
his machine is double back geared in a ratio of 3.55 and comfort of the heat and gases coming out through the un- 
covered opening, when the doors ar 
thrown open, and the loss of eflicien 
c\ through the ch lling effect of the 
inrushing cold air, At the same time 
the form of chain door shown permits 
an unhampered view of the interior, 
as the glare is toned down. The doors 
are made in automatic and nonauto 
matic forms. The automatic is em 
ploved mostly in boiler furnaces where 
th opening of the ordinary fire-door 
causes the screen to unroll from a eyl 
inder hung above the furnace opening 
The nonautomatic, which is much used 
HEAVY 30-IN. QUICK-CHANGE FEED ENGINE LATHE on ovens and other furnaces. is much 
Front spindle bearing, 8 by 10 in.; rear spindle bearing, 4% by 8 in.; hole ? : . ah 
through spindle, 2% in. in diameter; faceplate, 30 in. in diameter; tailstock simpler In construction, Phe chain 
Width of bridge, 18 In Swing over vces, 3016 In; and over bridge. 18% in, Horse. forming the screen are suspended fro 
power transmitted at 3 r.p.m., with belt on middle step, 16. Weight with a bar and mav be raised out of the wa 


24; 
minimum length of bed, 1,800 Ib. 


12.5. It has three steps on the cone adapted for 6-in, 
driving belt. All the gears in this lathe are of steel. The 
tailstock is of the set-over type, clamped by four bolts. 
The apron is of the double-wall type and the lead screw 
is splined to act as a feed rod. This lathe is made with 
BDA length of bed up to 30 ft. 


Critical-TemperatureIndicating 
Pyrometer 

It is a well-known fact that steel in the process of heat- 

ing loses its magnetic properties when it is brought to its 

critical point. The pyrometer known as the “Crit Point,” 


10-220 Volt, AC.Line 
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CRITICAL-TEMPERATURE PYROMETER 


panell 


oe 
Search Co 





which is a product of the Gibb Instrument Co., of Pitts- 


burgh, Penn., takes advantage of this phenomenon. 
Through the medium of magnetic coils, contact is mad 
with the steel in the furnace. A magnetic indicator is 
placed in the circuit, and the meter immediately indi- 
cates when the steel has reached its critical point. 

This pyrometer does not measure temperature, but indi 


cates the presence of the critical point absolutely. 


hand 
When needed, the screen is lowered int) 


by a chain running through 


pulley overhead. 
supporting brackets fixed at the sides of the opening. 


In some plants the chain screens are attached direct] 
to the bottom of the ordinary furnace door. When the 
door is raised, the screen covers the opening. When thi 
door is lowered, the chain screen drops down below the 
hearth. This form is used where the hearth does not 


extend bevond the bottom ol the vertically sliding door. 
In plants where the furnace or oven charge is handled 
by means of tongs, the lower half of each strand of chain 

















CHAIN SCREEN 


DOOR 


the illus. 


the crot hy 


is replaced with a light steel tube as shown in 


tration. 
of the tongs. 


This prevents the chains cat hing in 


The form of chain door shown is the latest product ol 


the EK. J. Codd Co.. Baltimore, Md. 
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Wooden Mandrels for Machine 
ing Brass Tubing 
By H. H. Parker 
In machining brass tubing of large diameter, hardwood 
mandrels are often used. The sketch shows an improve- 


ment over the ordinary type of mandrel, this one being 
provided with steel centers made of lengths of cold-rolled 





fs N 
i < WO _ 
Work» WN % NS 
. - ‘N \ \ \ \ 





SN 
Mandre/ ~~ SF ~ 





MANDREL 


THE WOODEN 


hardwood cylinder and 
Ends are countersunk 


steel driven into the ends of the 
drilled out with a center drill. 
slightly to protect centers. 

If the mandrel diameter is great enough, a steel rod 
may be driven into one end near the circumference, to set 
into the faceplate slot in place of a dog. 

This makes a good drive when the cut is light and the 
wood is hard. The driving stud must not be too long 


however or it may give trouble. 
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Proposed Southwestern 
Engineering Society 


A. F. Barnes, Dean of Engineering of the New Mexico 
College of Agriculture and Mechanic Arts, State College, 
N. M., has been endeavoring to organize a Southwestern 
Engineering Society. Letters have been received from 
prominent engineers in the three states of New Mexico, 
Arizona and Texas expressing the need of such an 
organization. 

The object will be to promote the science of engi- 
neering in the Southwest. The principal means for 
this purpose shall be: First, the holding of meetings for 
the reading and discussion of professional papers especi- 
ally upon such questions as are peculiar to this region: 
second, to give opportunity for social intercourse and 
thus establish a common interest in the welfare of the 
engineering profession. 

Admission will no doubt not only be open to practic- 
ing engineers, but opportunity to join will be given to 
any person so connected with engineering as to qualify 
him to codperate with engineers in the advancement of 
professional knowledge. 

It is planned in a short time to call a meeting of those 
engineers who have shown interest in the matter and at 
such a time draw up tentative plans and a program for 
a general meeting to be held at a suitable place at which 
time final organization can be effected. Judging by the 
success of the various other engineering societies the 
southwestern division of the country, which has been tak- 
ing on so many important engineering aspects, should 
be well able to support a society of its own. 





Personals 











Trade Catalogs 


These officers have been clected: President, 
T. G. Meacham, also vice-president and general 
manager of the New Process Gear Corporation ; 
vice-president and general manager, J. Wiltsie 


once. 


Feseesenneeceet= 





Engine Lathes. The 
cinnati, Ohio. 


illustrated. 
“Gripwell” 


_ Horace N. Trumbull has been appointed adver- 
tising manager of the S K F Ball Bearing Co., 
of Hartford, Conn. 


T. D. Montgomery has been appointed manager 
of the New York office of the Cutler-Hammer 
Manufacturing Co., of Milwaukee. 


Pp. 16; 34x6 in 


Sebastian Lathe Co., 
Catalog No, 20. 


Pulley Covering. 
Covering Co., 157 Cedar St., 
; illustrated. 

Midvale High Speed Tool Steels. 


Knapp; treasurer, Harrol S. Tenney; secretary, 
Cin- £E. J. Quintal. 


Pp. 16; 6x9 in.; 





Pulley 
Booklet, 


Gripwell 
New York. 


Forthcoming Meetings 








The Mfdvale 


Julius Michaelson has become proprietor of the oe ; — 
. Steel C "dene ilding. Philadelphis oe Society f Automobile Engineers. Annual 
Up-To-Date Tool Co., of Boston, Mass. He was Steel Co., Widener Building, Philadelphia, Penn. | ooting” yan. 9-11. United Engineers Building, 
formerly connected with the Harbor Machine Co., Pamphlet. Pp. 22; 4x7 in. ; illustrated New York City. Colver F. Clarkson, secretary, 29 
of the same city Duntley Portable Electric Hoists. Chicago West 39th St.. New York City. 4 


Pneumatic Tool Co., Fisher Building, Chicago, Ill. 
6x9 in. ; illustrated. 

Oxy-Acetylene Cutting and Welding Apparatus. 
Brass Manufacturing Co., 


H. 0. C. Isenberg has been made chief engineer 
of the Scripps-Booth Co., of Detroit. He was 
formerly associated with the Ferro Machinery and 
Foundry Co., of Cleveland, Ohio. 


Bulletin E-45. Pp. 4; 


The Imperial 


Eugene E. Hart has accepted a position with 
the machinery department of the Cleveland Tool 
and Supply Co., Cleveland, Ohio. He was for- 


merly connected with the Pratt & Whitney Co. Guards. 


407 

Arthur B. Farr, who for the last three years 16 
has been advertising manager of the S K F Ball 
Bearing Co., Hartford, Conn., has accepted the 
position of sales manager of the Hess Steel Cor- 
poration, Baltimore, Md. 


Widener Building, 
No. 33 Pp. 145; 


Herbert Chase, who has been connected with the 
Automobile Club of America for several years as 
laboratory engineer and chief engineer, has joined 


steels. 


Harrison St., Chicago, Il. 
28; 7x9% in.; illustrated. 
Economo Expanded Metal 
The North Western Expanded Metal Co., 
S. Dearborn St., Chicago, IL. 
; 34%x6 in.; illustrated. 
Alloy and Tool Steels. 
Philadelphia, 
414x7 
contains tables and charts showing critical tem- 
peratures and physical properties of the Midvale 


American Society of Mechanical Engineers. 
Monthly meeting, first Tuesday Calvin W. Rice, 
secretary, 29 West 39th St., New York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of 
each month, Young's Hotel. W. W. Poole, secre- 
tary, 40 Central St., Boston, Mass. 

Providence Association of Mechanical Engi- 
neers. Monthly meeting, fourth Wednesday of 
each month. J. A. Brooks, secretary, Brown Uni- 
versity, Providence, R. I 

New England Foundrymen's Association. Reg- 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 

Engineers’ Society of Western Pennsylvania. 
Monthly meeting, third Tuesday; section meeting, 


1200 W. 
Catalog No. 135. Pp. 
Machine and Belt 


Booklet. Pp. 
The Midvale Steel Co., 
Penn Catalog 
in.; illustrated. This 





the office staff of the Society of Automobile 


first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 








Engineers in the capacity of assistant secretary. 


W. C. Stevens has been appointed sales man- 
ager of the Cutler-Hammer Manufacturing Co, 
of Milwaukee. Mr. Stevens is a graduate of 
Sibley College, Cornell University. He has done 
much experimental work in connection with con- 
trollers for steel plants and unloading plants, 
these resulting in practical features incorporated 
in Cutler-Hammer controllers. 





Obituary 











_ Charles Wiley died at his home in East Orange, 


J., on Dec. 3. Mr. Wiley was 82 years old 
and was vice-president and treasurer of John 
Wiley & Sons, Inc.. vublishers. 


Business Items 











The Standard Engineering Works, Pawtucket, 
R. 1L., is moving into a much larger plant at 289 
North Main St., that city, which will greatly in- 
crease its capacity and will enable it to take care 
f its rapidly growing business. 

The New Addition to the plant of W. H. Nichol- 
son & Co., Wilkes-Barre, Penn., is now completed. 
The required machinery is already on hand and is 
now being installed. The addition will increase 
the floor space about 100 per cent. 


The Business of the Van Wagner Die Casting 
Corporation (formerly the E. B. Van Wagner 
Manufacturing Co.) and the Precision Die Casting 
Co., Inc., Syracuse, N. Y., has been merged into 
the Precision Die Casting Co., Inc. Alterations 
and extensions at the works will be made at 


tochester Society of Technical Draftsmen. 
Monthly meeting, last Thursday. O. L. Angevine, 
Jr.. secretary, 857 Genesee St., Rochester, N. Y. 

Superintendents’ and Foremen’s Club of Cleve- 


land. Monthly. meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio 

Western Society of Engineers, Chicago, MI. 


Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Il. 
Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 
Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar 8S. Teale, 
secretary, 35 Broadway, New York City. 
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Cincinnati Automatic Bed-Type 
Millers for Quantity Manufacture 








SYNOPSIS 


control of the table feed, which gives a quick for- 


Features of operation are automatic 


ward movement to bring the work to the cutter. 
a proper feeding rate across the work and a quick 
return of the table; and the automatic stopping of 
the spindle while reversing the fable. Features of 
construction include a minimum of moving slides, 
narrow guides, mechanism giving a choice of 24 
spindle speeds and 12 table feeds, and mechanism 
to give the automatic controls. The machine has 
been designed for the quantity manufacture of 
machine parts and is made with 12-, 18- and 24-in. 


table travel. 





A line of automatic bed-type millers has been placed 
on the market by the Cincinnati Milling Machine Co., 
Cincinnati, Ohio. Fig. 1 illustrates the 12-in. plain ma- 
chine, and Fig. 6 the 18-in. duplex machine. These 
millers have been designed for the quantity manufacture 


With the purpose of producing a machine requiring 
The operatol thr 


a minimum of effort on the part of 

movement of advancing the table to bring the work to 
the cutters and returning it after the cut is finished 
made automatic. This reduces the work of the mille 
hand to chucking new pieces, shifting the starting lever 
and removing the pieces after they are finished. This 


result is accomplished by providing a quick forward move 
ment of the table to bring the to the cutter, then 
automatically changing to the as the cuttet 
traverses the work, stopping the spindle while reversing, 
table to the start hy 
point. All these movements are accomplished automatic- 


Work 


rer ding rate 


] 


and providing a quick return of the 


ally. However, the automatic spindle stop can be easily 


disengaged when the nature of the work does not require 
its use, To amplify the features ol this automati feed 


ing control, the following fundamental movements are 
available: 
the feed the 


work at a proper rate, automatic stopping of spindle, au- 


1. A forward quick feed to work, 


ucross 








— 


rIG. 1. FRONT VIEW OF 12-IN. PLAIN AUTOMATIC MILLER 

Working surface of table, 9%, x24 in.; effective table feed, 
in.; vertical adjustment of spindle and tailstock, 6 in.; 
table, 8% and 3% in.; spindle speeds, 24, ranging from 31 to 
quick forward table movement and automatic 
in.; pulley speed, 500 r.p.m. 


of parts, such as those entering into automobiles, firearms, 
typewriters, adding machines and the like. A glance at 
Figs. 1 and 2 shows that the machine illustrated is of 
the bed, or Lincoln, type with the table supported di- 
rectly on the bed without any saddle. It 
pulley drive and a large base pan. A part of its equip 
ment is the Cincinnati system of stream lubrication, but 
the features that should be first described are the auto- 
matic controls for the table feeds and spindle speeds, 


has single- 





return, 100 in. per 














F:iG. 2. REAR VIEW OF 12-IN. PLAIN AUTOMATIC MILLER 
12 in.; cross-adjustment of headstock % in.; of tailstoc) 
maximum and minimum distances fre end of spindle to center of 
603 r.p.m.; table feeds, 12, ranging from 1 to 18 in, per min 


min.; spindle taper, No ll bw & 8 driving pulley, &x 


tomatic reverse, and return to the starting point with th 
spindle stationary. 


2. A 


work at a proper rate, a qui k 


To the work. feed across thre 


forward feed to clear, 


forward quick feed 
and 
automatic stopping of both feed and spindle. Then, when 
table to 


ver on the feed hox 


the work has been removed, qui k return of the 


the starting point by shifting the I 


3. If it is desired to chuck a string of pieces on the 


table, cogs can be provided to produce an intermittent 
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forward movement, by which the space between the 
pieces is automatically traversed at the high rate—100 
in. per min. This change of rate of advance and feed 
can be repeated for as many pieces as there are on the 
table. 

All the feeding cycles (14 are listed by the builder) 
are obtained by a proper setting of dogs on the right- 
hand side of the table. One of these is shown in place 
in Fie. 3 


the same as those previously used on the Cincinnati semi- 


This method and the cycles themselves are 


automatic millers. 
FEATURES OF CONSTRUCTION 

In addition to the general features of the machine 
mentioned above, there are a number of others that de- 
serve notice. Cross-adjustment is made by moving the 
headstock, which slides on the bed guided by a narrow 
V-gcuide and is adjusted by a screw carrying a micrometer 
dial. This screw and dial are seen at the extreme right 
in Fig. 2. The spindle carrier is guided on the head- 
stock frame by a narrow V-guide and is clamped to the 
headstock by two bolts. The gibbing is so arranged that 
the carrier is always held against the headstock even 
when the clamping bolts are released. The tailstock is 
provided with an adjustable sleeve, the front end of which 
receives the bearing on the end of the arbor. When long 
arbors are used, a bushing is carried in the tailstock in 
place of the sleeve. 

The spindle is driven from a single constant-speed pul- 
ley, shown in Fig. 2, carried on the back-gear shaft. The 
oiling arrangement for all bearings, except the main-spin- 
dle bearing, the outer arbor support and one end of the 
lead screw, is centralized and is fed at only four stations. 

A cone 


reverses automatically, The main starting lever, best 





rake stops the spindle at once when the table 
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The second is considered the standard series, and proper 
back gears for it are furnished unless otherwise speci- 
fied by the buyer. The equipment also includes one 
pair of reversible change gears that provide for two of 
the speeds in this series. If it is desired to use any 
other series, additional back gears must be procured; 
and if any other-speeds are desired in the series for 
which the machine is geared up than the two made pos- 























FIG. 5. DEVICE FOR STOPPING SPINDLE AT END OF CUT 


sible by the pair of change gears provided, other change 
gears must be obtained. 

This arrangement of speed series makes it possible 
to equip the machine for slow speeds when necessary 
and for high speeds when required. Fig. 3 shows the 
arrangement of spindle driving gears for direct speeds. 














Similarly, Fig. 4 shows the arrange- 
ment of the gearing for reverse speeds, 
such as are used for face milling, and 
also on the duplex machine. The table 
feed is gear driven from the main pulley 
through a screw and nut and an auto- 
matic weighing safety device, which 
guards against overloads. <A choice of 
two feeds of 12, covering a range from 
1 in. to 18 in. per min., is provided. 
These feeds are arranged in two series 





as follows: First series—1, 1.36, 1.76, 
2.40, 3.12, 3.87 in.; second series—5.1, 
6.4, 8.3, 11.3, 14.75, 18 in. The regu- 
lar equipment of the machine includes 





FIG, 3. USUAL ARRANGEMENT OF FIG. 4. ARRANGEMENT OF SPINDLE- 
DRIVING GEARS FOR REVERSE 


SPINDLE-DRIVING GEARS 


seen above the lubricant pipe in Fig. 2, starts and stops 
both the feed and speed simultaneously. 

The machine is so arranged that with only a few gears 
and the simplest mechanism an unusually wide range of 
speeds are made available. 

From a full set of back gears and change gears it is 
possible to select any one of 24 spindle speeds ranging 
from 31 to 603 rp.m. These speeds are divided into 
three series, as follows: First series—31, 39, 51, 66, 81, 
104, 135, 170 r.p.m.; second series—49, 62, 80, 103, 127, 
163, 212, 268 rp.m.; third series—110, 139, 180, 232, 


285, 367, 477, 603 rp.m., making 24 in all. 


one pair of back gears to provide for 
one of these series of feeds and one pair 
of change gears to provide for two 
feeds in that series. Both the series and the feeds are ex- 
pected to be specified by the customer, The first series 
is considered standard. As a detail of construction, all 
feed and spindle driving gears are of hardened steel. 


AUTOMATIC SPINDLE STOP 


Fig. 5 shows in diagram the mechanism of the auto- 
matic spindle stop. The shaft C has rack teeth cut on 
one end to mesh with a segment directly connected to 
the clutch fork in the feed box. The other end of the 
shaft has two slots, a narrow one indicated at A and a 
wider one at B. These slots engage with the eccentric 
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head of the screw D. The slot A is used when a ma 
chine is set up for automatically stopping the spindl 
at the end of the forward movement. The slot B is used 
when the work does not require the stopping of the 
spindle. 

By sliding back the lever Z and rotating the shaft © 


either slot can readily be engaged with the lever £, which 

















FIG. 6. AUTOMATIC 18-IN. DUPLEX MILLER 


The specifications for this machine are the same as for the 


12-in. plain machine illustrated igs. 1 and 2, except that 
the effective table travel is 18 in The maximum distance 
between ends of spindles is 16 in. and the minimum distanc: 
7 in. This machine is also made in 12-in. and 24-in. sizes 


is keyed to the shaft F. At the other end of the shaft 
F is keyed the lever G, which engages the slot in the 
lever A. This lever is keyed to the same shaft as the 
starting lever and clutch fork. 

The clutch fork straddles the spool K, which has shoes 
fitting into a circular slot in the spool. When this spool 
is pushed toward the pulley, it expands the clutch fingers 
and starts the machine. When pushed away from the 
pulley, the spool is thrust against the brake bushing L. 

The movement of the spool is properly timed with 
the tripping of the feed box. Thus the dog on the table, 
which automatically reverses or stops the table movement, 
also operates the automatic spindle-stop mechanism by 
disengaging the driving clutch and immediately stopping 
the spindle. This is done in the short interval required 
for reversing or bringing the table to rest, so that the 
spindle is always stationary when the returning table 
carries the finished work under the cutter. 

Fig. 6 shows an 18-in. duplex machine, the specifica- 
tions for which are given as a note under the illustration. 


Machine Forging Hollow- 
lead Setscrews 


By J. V. HUNTER 


It was the excessive cost for some 114-in. hollow seTt- 


screws that were being used to the extent of only a few 
hundred each year that led to the development of a home- 
made method for making them. The cost of the 


Was many times overpaid by the production of a screw of 


dies 


excellent quality at a cost, even including a high overhead 
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charge, far below that at which a similar article could be 


purchased. 


, 


2 tandard f 


The dies were made in a ma- 
While the setscrew the 
method employed, by varying the size of the dies, pro 
by a simple means of 


lonartt 
enyths 


orging 
chine. is of unusually large size, 
luces screws of any diameter; and 
shortening the plunger or header the may as 
readily be altered. , 

In operation the heated bar is first in 
AX of the die blocks, 
its corresponding mate, and avainst 
for length. Here, when thi 
two shea blades M 


serted in the upper 


one of which is shown at A. and 


"ASS 
i 


a suitable stop that 


vages iT Lydon rs are ¢ losed 


together by the machine, th son 





x 
a fe 
| y HT Wilh 


=~ 


> SS C 
fiat Wn} ™ "My Ts j 
a . 


THE DIES AN UNCHES 


bar of steel stock (from 


and the 


is then pre 


what more than half sever the 


which the screws are formed): forward portion, 
first s¢ 


from 


which will form th rew, vented by these 


same shear blades crowding back when struck by 
the header (, 

The operating end of this head 
axial hole in the end of the slightly deeper than the 
required depth of hole in the finished forging. As this 


bar, it thrusts the dis 


‘at 7 pierces a round 


bar, 


piercing die enters the end of th 
placed metal forward until it comes in contact with the 
end of the main stem F’, which forms a square even end. 

It is frequently necessary to take a second heat before 
the next operation, as light stock cools quickly. The see 
except that the shear 


little of the 


ond pass is very similar to the first, 
blade bites a little dee per, but still 
stock to bind in the center for stripping 
that iticed, 
responding bevel on the 


leaves a 
It has also a 


sort of beveled edge will be me to put a cor- 


end of the se cw, 


The second-pass header is very similar and does its 


work in the same manner: a hexagon piercing bar is sub 


stituted for the round bar, and this forms up the hole to 
a hexagonal shape for gripping the responding bar to 


In placing the bar in the dies for 


be used for a wrench. ! 
the second operation it should be given a quarter-turn 
from its position in the first die in order to squeeze away 


any fins that may have been formed 


blank Is done 
The blank has 
eding operations 
blades of 
Any small fins or burrs are removed by grinding. 
holt 


The final snipping off of the completed 


on the side shear of the forging machine. 


been so nearly cut off during the pre 


that there is no distortion from the wid these 


shears. 
The blanks are then taken to a standard cutter and 
held while the threads are be ne 


a hexagonal mandrel of the 


cut by slipping them on 


as the hole. 


saline size 


holes 


number and variety of 


This same method of producing in forged blanks 


might be used for any shapes of 


openings. However, to get sharp outlines, as in thr 


square or hexagonal, ete., it is advisable always to follow 


the two-operation method and not try to strike up hol 


of these shapes in a single pass. 
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Fixtures and Jigs for Machining 
Automobile-Truck Parts 


By Rospert MAwson 





SY NOPSIS—lIn this article are described various 
successful milling fixtures and drilling jigs. 





On 936 and 974 shown and described 


various small tools, jigs and fixtures used successfully in 


pages were 














machining elements of commercial vehicles. In_ this 
article are illustrated other similar fixtures and jigs. 
It will be observed that these tools, like those shown in 


They incor- 


the previous articles, are of modern design. 
porate good features in both locating and holding the 
long while. 


work, and have also been in service a 














FIG,8 
AUTOMOBILE-TRUCK 


JIGS FOR MACHINING 


FIGS. 2 AND 2-A 
The forg- 
the end 


Operation—Milling gear-shifter crank, Fig. 1. 
ing, which has been previously turned, is located at 
The boss to be machined is set against 
adjustable stop, being forced with a knob- 
headed screw. Two straps hold the piece securely in position 
The fixture is located and held to the machine table. 

Machined—F lange, using a 4-in. end mill operating 


against a steel stop. 


an against it 


Surface 


at 150 r.p.m. with a feed of 0.014 in. per revolution 
FIGS. 4 AND 4-A 
Operation—Milling gear-shifter rod yoke. The forging is 
located in two steel blocks that are made with a contour 
similar to that of the piece. Two knurled-head screws are 
then tightened against the outer surfaces of the fork end 
The piece is held in position by two straps tightened down 


The fixture is located by tongues and held to the ma- 
Surface Machined—Slot, “/ g-in. cutter 


with nuts 
chine table with bolts 


FIGS. 6 AND 6-A 


Operation—Milling rear spring shackle, Fig. 5. The casting 
is placed in a V-block and adjustable stop 
the end. A knob-headed screw is employed to force the piece 


located by an at 


against the stop. A strap holds the casting securely 


Surfaces Machined—Outer surfaces of bosses, using two 
%-in. inserted-tooth side mills operating at 32 r.p.m. with a 


feed of 0.06 in. per revolution. 
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FIG.10 


PARTS, WITH WORK SHOWN IN POSITION 


FIGS. 8 AND 8-A 
The casting rests 


the end by 


Operation—Milling clutch lever, Fig. 7. 
on two raised pads of the fixture and is located at 


an adjustable stop and at the sides by two fixed stops. Knob- 
headed screws at the end and front of the fixture force the 
piece into position. A strap held down with a nut holds the 
casting securely The fixture is located and held ‘n the 
machine table in the usual manner. 

Surfaces Machined—Both sides of arms, using four 5-in. 
side mills gaged on an arbor These cutters operate at 50 
r.p.m. with a feed of 0.04 in. per revolution. 

FIGS. 10 AND 10-A 
Operation—Drilling and tapping dumper-gear box, Fig. 9. 


The has previously 
against 


the casting. 


casting, which been milled, is located 
finished pads that rest against machined surfaces of 
An auxiliary jig is placed on the upper flange, 
being located by a knurled-head screw forcing the casting 
against a fixed pin. A long bolt with nut open washer 
holds the two jigs and casting in position. 


and 


Holes Machined—Four -in., sixteen ™/,-in., three %-in., 
two -in. drilled; one hole drilled to suit 4-in. pipe tap, and 
six ™/q-in. drilled. The various slip bushings are then re- 
moved from the jig and the jj-in. holes tapped with %-in 
U.S.S. threads, the ™/y4-in. holes tapped with %-in. U.S.S 
threads, the 4-in. holes tapped with ,,-in. U.S.S. threads and 
the “/qy-in. holes tapped with yy-in. U.S.S. threads. 
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DETAILS OF FIXTURES AND JIGS FOR AUTOMOBILE PAKTS 
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Some Methods Employed in a 
Ball-Bearing Factory 
The Hess-Bright Manufacturing Co., Philadelphia, 
Penn., makes a variety of annular ball bearings using 


a cage to separate the balls. In Fig. 1 is shown the 











FIG. 2. FIRST DRILLING JIG 





SECOND DRILLING METHOD 


FIG. 3, 
method of milling the ball pockets in the cage. The 
rough cage is placed on the base of the fixture. The 
clamp A is then’ placed and held by a nut and open 
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washer. As the nut B is tightened down, the blank is 
held rigidly on the fixture. Two supporting fingers C 
are provided that press against the cage, thus preventing 
the metal from spreading during the milling operation 
which is performed with the ball milling cutter D. After 
one recess has been machined, the work is indexed and 
the operation repeated. 

The jig used for drilling the holes in one member of 
the cage is shown in Fig. 2. The piece is located by 
means of balls attached to the upper side of the jig base. 
After the piece has been placed in the jig, as shown, 
the cover is dropped down and held by a cam operated 
by the pin handle A. The pins B and an equalizing 
strap C contact with and hold the piece securely during 
the drilling operation. 

When drilling the other member of the cage as shown 
in Fig. 3, steel balls of the diameter used in the bearing 
are placed in the lower part of the cage. One of the 
cages that has been drilled is then placed over the balls, 
as shown. The holes drilled in the previous operation are 
then used to guide the drill into the other cage. 


Markers for Pulleys and Gears 


By J. E. Cooiry 


There is always more or less trouble in learning the 
sizes and diameters of pulleys and gears, etc., when these 
are stacked up on stands in stockrooms or other places. 
(ne must take time to visit the stands and lift off the 
parts in order to scale or caliper their dimensions. 

A simple method of marking stands containing pulleys 
or gears for quick identification, is shown in the illus- 


mT rhe 
— AS 
Ig 
$8 § 


\ 


A 


Wadia 





MARKER 


STOCKROOM PULLEY 
tration. The marker is made of stiff cardboard cut in 
the shape of a disk, and is fastened with brads in a stick 
which is slit for its reception. 

On the marker is printed the diameter of the pulley 
(or gear), width of face, bore of hole, pitch, or any other 
information required. As the stands are usually made 
from wrought-iron piping, the stick end can be placed 
in the hole in the pipe, where it is readily seen. 
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Simple Tests for Iron and Steel 





By C. R. WHIte 
Sometimes the rolling mill supplies steel instead of 
SYNOPSIS—Simple tests for iron and steel are iron, or medium or high-carbon steel in place of low 


always acceptable. The writer explains a simple carbon, or vice versa. The shopman can get a good idea 





method of 
steel and iron. With the aid of these 
quality of the material can be judqed. 


camera, of 
records the 





Anyone unfamiliar with the characteristics of the prin- 
cipal materials involved in the manufacture of tools, 
machines and other metal products does not know where 
to lay the blame for failures—whether on the design or 


the material or on abuse. Some form of treating either by 
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obtaining pictorial records, without a of the difference between iron and steel by cutting a sliver 


with a cold chisel and then breaking the sliver. Tron will 


show up coarsely fibrous, while steel! nearly always is 





Skheel 








FIG. 1. STRESS-STRAIN DIAGRAM OF COMMON STEELS 
AND CAST IRON FIG. 3. PRINT OF MIXED IRON AND STEEL 
r “ete ases oa ., ve . 
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A Yield 38,330 Yield 1,120 
Yield 33,300 T. S. 52,000 r. S&S 49.160 
T. S. 47,900 Red 32.10% Red 51.20 
Red 50.4% El. in 8” 23.45% El. in 8” 31.18 
El. in 8” 27.81% 
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Red 55.50% T. S. 50,766 Red 42.4° 
El. in 8” 31.20% Red 50.70% El. in 8” 26.5 El 
El. in 8” 30.64% 
FIG. 2. RECORDS OF STAY-BOLT TRON MADE BY ETCHING AND DIRECT PRINTING 


heat or by mechanical means may be considered, but there 
is a possibility that this treatment may vary from correct 
practice, owing to misjudgment by the workman, his 
lack of knowledge, unsuitable apparatus or a material 
not amenable to the treatment given. As a result there 
is trouble. The manufacturer is unable to trace the cause, 
and often besides having his reputation lowered he 
must meet the costs of replacements into the bargain. 


‘ 


If tl 
iron is highly polished, as the surface of a journal, EL 


tough, homogeneous and crystalline. 1 suriace © 


lines may be observed running parallel to the axis. 
Shearing a bar gives a good test, if it is noticed how the 
the 


There are cases when steel is laminated, but to those who 


sheared-off piece breaks away from original bat 


are accustomed to judging fractures there is a difference 
in structure and appearance of laminated steel and of iron, 
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The tensile test on a laminated steel gave the results 
that are compared with average results obtained with tron 
nlates, as shown in Table 1. It will be noticed that the 


principal difference is in the reduction of area. 


AND IRON 


rABLE lt. COMPARISON OF LAMINATED STEEL 
Laminated 
Stee Iron 
Tensile strength 51,600 Ib. 53,800 Ib 
Yield point 31,400 lb. 37,300 Ib 


56.7 per cent. 40.0 per cent 
24.4 per cent. 27.06 per cent 


Reduction of area 
Elongation in 8 in 


DIFFERENCE BETWEEN [TRON AND LOW-CARBON STEEL 


(hemical analysis is sometimes convenient for ascer- 
taining differences, but the principal difference between 
iron is in the manganese 
demonstrated in Table 2. 


very low carbon steel and 


content, a clearly 


point 





PRINTS OF AXLE STEEL 


iG, 4. 


COMPARATIVE CHEMICAL ANALYSES OF CARBON STEEL 
AND IRON 


rABLE 2. 


Steel, Per Cent. Lron, Per Cent. 


Carbon 0 10to 1.50 0. 05to 0. 15 
Manganese. . 0. 20to 0.80 Trace to 0.20 
Sulphur 0.02 to 0.07 0.02 to 0.07 


Phosphorus 0.02to 0.10 0.075to 0.20 


Chrome-vanadium steel can be so heat-treated as to 


present a fibrous fracture, but the appearance is entirely 


different from that of low-carbon steel or iron. The 
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analysis of this steel is given in Table 3. After heating 
to 900 deg. C. for forging, reheating to 875 deg. C., 
quenching in seal oil, drawing to 450 deg. C., the physical 
properties of this steel were as shown in Table 4. 


TABLE 3. CHROME-VANADIUM STEEL ANALYSIS 
Carbon 0.50 Phosphorus 0.01 
Manganes 0.92 Chrome 1.02 
Sulphur 0.05 Vanadium 0.20 


It is possible, then, unless one is familiar with frac- 
tures, to make an error. If it is desired to differentiate 


between iron and steel by physical tests, an expensive 
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FIG. 5. BENDING TESTS ON AXLE STEEL 




















FIG. 6. PRINT OF TITANIUM-STEEL RAIL HEAD 


tensile-testing machine must be used. Wrought iron and 
steel have an equal elongation proportional to the equal 
load, provided the elastic limit is not exceeded. It is 
therefore necessary to test to destruction. In fact, cast 


TABLE 4. PHYSICAL PROPERTIES OF CHROME-VANADIUM STEEL 
I 


AFTER HEAT-TREATMENT 
237,500 Ib 
221,000 Ib. 
10 per cent. 
. 29.5 per cent. 


Tensile strength per sq.in 
Elastic limit 

Elongation in 2 in 
Reduction in area 

Iron, wrought iron, carbon and alloy steels are related up 
to the elastic limit, as is clearly shown in the stress-strain 


diagrams, Fig. 1, a point that is well worth noting. 
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An old shop test is to heat a piece of material to a red 

heat, quench, then bend the material under a press or drop 

hammer. Any difference in the hardness will give an 

indication of the carbon content. This test does not take 
TABLE 5. ANALYSIS OF TWO STEELS OF SIMILAR TENSILE 

STRENGTH 

Second Steel, 
Per Cent 

75 0 9tol 10 


First Steel, 
Per Cent 


Carbon........ 0 65to 0 

Manganese 0 95to 1.05 0 35to 0 50 
Phosphorus Under 0.05 Under 0 05 
Sulphur Under 0.05 Under 0.05 
Silicon Under 0.15 Under 0.15 


which is almost 
For example, the analyses of 


into consideration the manganese content, 
carbon. 


as important as 





FIG. 7. PRINT OF COMMERCIAL BUSHELED TRON 





COARSE 


SHOWING 
FRACTURE 


PRINT FROM SAMPLE 
CRYSTALLINE 


FIG. 9 


iwo steels that have practically the same tensile strength 


Table 5. 


are given in 
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Iron is piled or busheled in many different wavs befo 


rolling. In railway shops there are generally three o 


four standard brands of No. 0 iron used. No. 0 iron 
the grade of iron selected for plain and flexible stay-bol(- 
and must have a tensile strength of not less than 48.000 


lb. per sq.in., a reduction in area of at least 45 per cent 


and an elongation in 8 in. of 28 per cent. This iron i 


used for specific purposes, and service records are kep 


By taking — les of each brand of this 


t 


iron, cutting oi 


a section 1 in. in diameter by 1 in. long, polishing the 


end and removing with a caustic-soda solution the grease 
left by the buffing wheel, then etching for about 5 hr. with 
the iron-etching solution, inking the etched face with an 
ordinary printers’ roller covered with printers’ ink and 


t is possible to make prints and by 


using a letter press, | 

these prints to identify the various brands when failures 
occur. The prints also give an idea of the care exercised 
in busheling and rolling. It is of course necessary to 


make up a sample sheet of such prints first, so that com 


parisons can be made. Such a sheet is shown in Fig. 2 

On service test the iron shown at A. Fig. did not 
compare favorably with that shown at B and (. From 
the large size of the slag areas etched out in this sample, 


this result is just what one would expect. 


Pieces of nut iron that were hard on taps were polished 
and etched, with the result that steel was found mixed 
with the iron. A print of this iron is shown in Fig. 3 

Steel splice plates that failed in service were etched 
with nitric acid and printed, with the result that afte 
eorroboratory evidence had been added from tensile, chem 


ical and microscopic examination the failure was attrib 


uted to service conditions. 


SULPHUR PRINTS OF AXLE STEEL 
Considerable trouble was experienced with axles, and 
three were selected as representing three manufacturers 


and typical breaks. Sulphur prints were made as follows 
A fresh section of the 


it was polished and put 


Was cul al right angles to th 


a bench. A pres 
per 


polished fac e, ca;4 


axle 


axis: firmly on 
of Azo photograph paper morstel ed with cent, 


sulphuric-acid solution was laid on the 
heing taken not to let it slip, ar 


the sheet. 


dl a bu bles of wir wer, 


smoothed out from under 
After approximately one minute 


washed in cold water and put in a hy 


the paper was removed, 


po bath, after which 


t was washed in cold water and dried. Prints of two ol 


these axles are shown in Fig. 4. It will be noticed that 


the samples contained oxide and slag. 


Analysis or microscopic examination on the high The analysis and microscopic results are given it 
magnifications will show differences; but if it Is only ‘able 6. The bending tests are illustrated in Fig. 5 and 
desired to compare low-carbon steel with iron, etching have corresponding numbers. These tests confirm. the 
will produce results that are highly satisfactory. The physical results, as reduction and elongation confirm th 

TABLE 6. PHYSICAL, CHEMICAL AND MICROSCOPIC ANALYSIS OF AXLE STEEL 
Tensile Elongation Sclero 
Yield, Strength, Reduction, in 2 In., scope 
a. ub Per Cent. Per Cent Fracture Manganese Phosphorus Sulphur Carbon Microscopic Hardne 
No. I 36,400 78, 300 38 2 26 0 } irregular | 0 46 0 032 0 056 0 42 Small grain + | in., porous 
— \ 36,000 78,000 41.2 28 0 irregular | nd dirty 28 4 
No. 2 39,700 78,500 34.5 25.0 } angular 0 47 0 028 0 042 0 38 Medium grain, porous and 
: 40,700 75,800 a. 2 22.5 } angular dirty 32 2 
No.3 54,800 82,000 56.5 30.0 } cup 91 0 057 0 060 0 29 Fine grain, a few blow-holes 
oa) Se 85,000 57.0 32.0 } cup silky und considerable oxide 28 8 


iron is etched with a solution consisting of 3 parts sul- 
phurie acid, 1 part hydrochloric acid, 9 parts water. For 
steel etching, a dor 10 per cent. solution of nitric acid is 
used. 

The iron-etching solution given has practically no ef- 
but it attacks and eats the slag in the iron. 


fect on steel, 


ductility or ability to bend flat on itself in the case of th 


third sample. All the axles had similar fractures at the 
original breaks. 

It is interesting to compare the sulphur prints, Fig. 4, 
with the print, Fig. 6, of a titanium 


This rail was etched with equal parts of tincture of iodine 


clean piece of rail. 








1066 AMERICAN MACHINIST Vol. 45, No. 25 

portion is so small that the whole will let go. The frac- 
ture shows one or more smooth planes, and the last break 
shows crystalline. Many think these smooth planes are 


flaws, whereas they are fatigue failures or fractures in | 


and alcohol, which is particularly good for developing 
In Fig. 7 is shown a piece of commercial busheled 
This is at least 40 
per cent. slag, which accounts for the failure. In Fig. 8 
is shown a bar that did not work well in the smiths’ shop. 


oxide. 


ron that is magnified 75 diameters. 


detail caused by alternate stresses, repeated possibly mil- 


lt was polished and photographed and shows three rails lions of times. Detailed fractures are the result of using 
I | 





ROD AND JOURNAL 


PISTON 


FIG. 10. DEFECTIVE 








into it. In Fig. 9 is shown a sample having a 
coarsely crystalline fracture with low reduction in area 


The analysis of 


olled 


RAILS ROLLED 


WITH THREE 
IT 


FIG. 8. PRINT OF PIECE 
INTO 
and elongation and a large grain size. 


S : : ry . . . ° . 
this sample is given in Table 7. undersized material, overloading or using the material too 


long. The results given in Table 8 clearly illustrate that 
the material is not always at fault. 

Failures of springs are largely due to the fact that the 
wherea 


CrystTaLs IMposstpLE WirHowu' 


Hear 


(CHANGE IN SIZE O} 


us Te sald 3 l » oT if crystals hu >) = : . 
Much has been said about the growth of erystals, 5ut  odulus of elasticity is figured at 30,000,000 Ib., 





juickly, it may appear crystalline; and if bent slowly and 
broken, the same bar may appear fibrous. 

Frequently a piece will fracture little by little, though 
not necessarily on the same plane, until the remaining 


there 1s no change of size when temperature Is not a 
. ; , | , , TABLE 9 ANALYSIS OF CHROME-VANADIUM PISTON ROD 
factor. If a bar is nicked and broken off sharp and 
, Carbon 0. 33 
TABLE 7. ANALYSIS OF SAMPLE SHOWN IN FIG. 10 Manganese ..0.44 
Sulphur .0.035 
Carbon 0.52 Phosphorus 0.001 
Sulphur 0.03 Chromium 0 16 
Manganese 0.54 Vanadium ..0.20 
Phosphorus 0.037 rensile strength, lb. per sq-.in 136,000 
lensile strength per sq in 100, 300 Yield point, lb 69,600 
Reduction 24.5 per cent Reduction in area, per cent 53.2 
Elongation in 2 in 15.4 per cent Elongation in 2 in., per cent 20.5 
rABLE 8 CRANKPIN, MAIN- AND SIDE-ROD FAILURES 
Physical Tests 
Measurement of Pensile 
Main Rod Bearing Strength, Yield, Reduction Elongation 
Plus or Minus Microscopic Analysis, Magni- Lb. per Lb. per in Area} in 2 In., Chemical Composition 
Allowable Limit Fracture fication 50 Diameters Sq.In Sq.In Per Cent. Per Cent. Carbon Manganese Sulphur Phosphorus 
t-in. diameter, Detail, close to wheel Maximum grain, |x, in., fine 71,090 55 32 0. 36 0.57 0.027 0 044 
minus uniform grain, well worked 
H-in. diameter, plus Detail, close to wheel Maximum grain, jx in., in- 62,060 32,200 47~- 32 0. 35 0.28 0.011 0.033 
sufficiently worked 
\3-in. diameter, plus Detail, close to wheel Maximum grain, }xj% in., in- 58,890 24,380 54 35 0.29 0.26 0.010 0.037 
sufficiently worked 
}-in. diameter, plus Detail, close to wheel Maximum grain, }x} in., good, 67,049 30,800 49 30 0.31 0.58 0.048 0.040 
slowly cooled from good tem- 
perature 
j-in. diameter,*plus Detail, close to wheel Maximum grain, }x} in 68,690 42 30 0.24 0.74 0.065 0.062 
H-in. diameter, plus Detail, close towheel Maximum grain, I}xt} in., 86,900 45,500 49 26 0.24 
worked very littl 
t}-in. diameter, plus Detail, close to wheel Maximum grain, jx} in., $6,700 42 24 0 36 0. 88 0.036 0.046 
eoarse grain 
’«-in. diameter, plus Detail, close to wheel Maximum grain, 2)xl}  in., 87,100 33,400 33 21 0 43 
very coarse grain 
At limit Detail, close to wheel Maxumum grain, 4x in., uni 85.650 40 28 0.47 0 53 0.022 0. 052 
form and moderat« 
At limit Detail, close to wheel Maximum grain, x! in 81,200 41,200 38 24 0 44 0. 48 0.028 0.041 
grain coarse 
fein, above Detail, close to wheel Maximum grain, {xl} in.,dirty 87,200 43,500 45 25 0.35 
Main and Side Rods, All Detailed Fractures 
Pensile 
Strength, Yield, Reduction Elongation 
Lb. per Lb. per in Area, in 2 In., Manga- Phos- 
Wind Section Material Remarks Sq.In Sq In Per Cent. Per Cent. Carbon nese Sulphur phorus Metal 
Side I Large amount of fine slag 52,730 30 16 0.05 0.01 0.225 0.030 Iron 
Side I Insufficiently worked 64,090 28,780 34 27 0.31 0.28 0.014 0.032 = Steel 
Side Square Small amount slag, but dirty 50,880 29,800 32 22 0.07 0.08 0.215 0.033 Iron 
Main | Maximum grain, ;4x}in., good, 68,290 41,000 58 27 0.21 0.5! 0.078 0.041 Steel 
fine and homogeneous 
Main I Maximum grain, {x1 in., good 82,180 43,900 4) 26 0. 46 0.44 0.023 00M Steel 
Main I Maximum grain, }x} in. grain, 71,100 21 19 0. 34 0.41 0.027 0.039 Stee 
fairly good 
Sick Square Maximum grain, $x} in 79,980 51 28 0 31 0. 46 0 016 0 042 Steel 
Side 74,800 15 15 0.45 0.43 0.013 0.030 Steel 


Often when 
if 


from actual test this should be 28,000,000 Ib, 
quenching steel, particularly alloy steel, it cracks. 
these cracks are opened up, defects will be observed, as 
shown in the center of the piston rod illustrated in Fig. 
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10. On the upper edge of the rod the original crack shows 
clearly and the pipe in the center may also be observed 
very distinctly. 

The defective piston rod rests on the halves of a journal 
from a shaft that was hammered up from scrap that was 
oxidized during forging. The 
the result that the center portion pulled out. 
sis of this chrome-vanadium piston rod is shown in ‘Table 
®. The physical results give no indication of the trouble. 
In this grade of steel the chromium should be above 1 per 
cent., as there is a loss of 0.9 per cent. Something must 
be wrong. To avoid getting material with hidden defects 


weld was imperfect, with 


The analy 
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that do not develop till the piece is passed into service, 


some companies subject the material to drop or to regular 
transverse tests that are a certain percentage of the elastic 
limit. <A drop testing machine was developed for this 
purpose. <An interesting point in its construction is 1 
tooth on the tup to catch in the rack when the tup 
rebounds. This tooth is actuated by the force of the blow 
or the jar of impact due to the inertia of a small sliding 
latch. The height of rebound was used as a means ol 
comparison for material of similar grade and size and is 
a convenient though not altogether scientific means ol 
comparison, but one that answers for relative indications. 
ws 


Making Typewriter Type--lIl 


By FRANK 





SYNOPSIS 
the type body located in the respective fixtures by 


—Milling, piercing and grinding, with 
means of the crossmarks at each end of the type. 
These fixtures hold the type at the necessary angle, 
so that they are finished according to the angular 
hars will be “ISS8¢ mbled 


position in whic h the type 


and used on the type writer. 





According to the work schedule 
Fig. 5, the next operation consists in cutting off the type 
from the shank, which is performed by the hand miller 
with the aid of the tools illust Alongside 
the splitting that from its 


previously indicated in 


rated in Fig. 11. 


saw severs the type 


proper 


A. STANLEY 

Fig. shows a somewhat similar fixture and a some 
what similar operation, although in this ease the saw ts 
used not for severing the blank, but for eutting down a 
corner or making a shoulder square for the ends of the 
type bar and undercutting at the corner enough to cleat 
that corner for subsequent operations. The fixture is so 
clearly shown as to require no explanation except to 
comment upon its simplicity. Thig last operation is called 
milling the type-bar shoulder and establishes an exact 
distance for the shoulder from the front end or working 
end of the type bar proper. 

The piercing tools in Figs. 13 and 14 present some 
novel features in design and construction. These tools 
have to take care of all the tvpe made in this departime nt 








FIG. 11. SAWING 


WITH 


THE TYPE FROM 
A SPLITTING SAW 


THE SHANK 


shank, or original blank, is a thin saw used to take off the 
burr that is raised by the saw in passing through the cut. 
This makes a second burring operation unnecessary. 

The fixture for holding the work in this operation 
consists of a simple V-block, a clamping strap with the 
forward end adapted to draw the work to the bottom of 
the V-block and with the rear end provided with a light 
cam handle. This, when lifted, tends to depress the 
forward end of the strap and draw the work into position. 





FIG. 12. MILLING THE SHOULDER TO FIT 
AGAINST TYPE BAR 
and must therefore be adaptable to conform with the 
various angles to which the bodies of the type are milled in 
relation to the working faces of the characters. The three 
holes are 0.0055 in. in diameter, the centers being spread 
0.90 in. apart. In placing new work in the holding 
fixture or nest under the punch and over the die the work 
is nested against the spring at the back, is purposely 


pushed in too far and the holder closed. The locator in 


the jig then floats up to suit the angle. At the same time 
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the operator pulls over the lever that draws the work back 
from the spring and holds the clamp, thus keeping the 
type fast in the proper position. The work is accordingly 
set in the tools locating from the crosslines on the locating 


marks of the two inverted-T crosses already referred to. 








FIG. 14. 





PIERCING 
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tools are a few of many ingenious devices developed at this 
plant for performing unusual operations. 

Another illustration, and not the least interesting of 
the group, is the one in Fig. 15, showing the grinding 
of the type body-—grinding the guide shoulders on the 


Spring to Suit 




















DIE 1 














FIG. 138. PIERCING TOOLS FIG. 15. 

The arrangement of the piercing punches, the clamping 
¢tpparatus, the angular floating locating device for setting 
the work by the crossmarks and the spring-controlled 
mechanism for the nesting apparatus are all clearly shown 


in Fig. 14 and require no detailed explanation. These 





A NOVEL 





MILLING ENDS OF TYPE BODIES 


FIXTURE FIG. 17 


type described. They are ground from 0.045 to 0.076 in. 
thick, dependent upon the position in the typewriter ; that 
is, as the type bars all enter the center guide at different 
angles, the thickness of the guiding shoulders (which are 
made exactly to fill the guide) varies from one bar to the 
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next, according to the degree of angularity from the 
center line. 
This fixture, as shown in Figs. 15 and 16, is for 


grinding type shoulders for side alignment, and here 
again provision has to be made to take care of the different 
degrees of angularity between the type face and the body 
of the type. In this case the holder for the work locates 
the type by the locating cross at the ends, and the ball 
that fits in the socket sleeve allows the holder to tilt as 
required to the necessary angle. There is a diamond set 
in this fixture at an exact height, and this is used to dress 
up the grinding wheel at the right distance from the table. 
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which shows the vertical adjustment necessary above or 


below center to accommodate the degree of angularity for 
the type bodies for the different characters used in the 


tvpewriting machine. 


FURTHER OPERATIONS 


Next, the pierced holes are countersunk to remove the 
burr, and the back end of the bod 


olf at 


of the tvpe is milled 
Fig. 5. The 


tvpe 1s carried out in 


operation 12. 


an angle, as seen at 
process in milling the ends on the 


the fixture illustrated in Figs. 17 and 18, with the aid of 


a pair of straddle mills on the spindle of a hand miller 
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FIG. 16. SIDE ALIGNMENT OF TYPE 
f _ In this operation two type bodies are held at the same 
| | | 
— : time by an equalizing pressure device forced down upon 
| -. s v 
> .@pral a: ' ' handle D 
? the two pieces ol steel by means of the cam handl 
bi 
L ees which locks the work with the clamp block 2, resting upon 
both pieces with ay equal pressure. In this fixture the 
View of Clamp work is located over a pair of pins, in each case entering 
the holes at the ends of the type bodies. The large detail 
xX E at the bottom of Fig. 18 shows clearly the nature of the 
x3 — . 
B. (OTF D , 2 nn locating pins which, with their conical heads, make it 
- — a . ‘ : . 
aaa w | yA easy to position the type hodies que kly and correctly, 
hi 2 : ‘ a: = | Following this last operation the type, which are of soft 
Y Section X-Y machine steel, are casehardened by heating in a cyanide 
FIG. 18. MILLING FIXTURE FOR TYPE hath, then cooling in clear water. They are dipped for 


The fixture has an index plate—that is, a table for 
different settings—attached to its base, and graduations 
on the upright show just what lines are to be 
type character. This gives the same angular setting for 
grinding, at which the type later operates in the type- 
writer. The type is located and placed in this fixture, as 


already mentioned, by vertical lines on the inverted-T 


set for each 


crossmarks, which were struck up in the rolling process. 
The index plate is reproduced at the right in Fig. 16, 


10 min. in the evanide bath, 300 or so in a basket 


The type are 


about 


at one time. now ready for testing, after 


which they are assembled on the respective type bars. 
The process of straightening and testing for printing, 
which follows immediately after hardening, comprises 
many features of interest in connection with the straight- 
ening of the type themselves, the testing of their accuracy 
to width of guiding shoulders, position of 
characters, thickness and the 


location of guiding shoulders. 


in regard 


overall for alignment 
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Butt-Welding Attachment for 
Electric Spot Welders 

By A. J. 

In these days of high-priced materials manufacturers 

whose products are made of sheet and bar-stock metals 


lind it profitable to utilize much of the scrap stock that 
Some have redesigned a part of 


CHAMBERLAIN 


was formerly discarded. 
their product to enable them to utilize scrap pieces of 
metal. I know of one instance new goods that 
could be made of the sheet-metal scrap from the press 
department were added to a manufacturer’s line. 

In steel switch-box manufacture one concern has placed 
market a small steel box formerly made of two 


where 


on the 






Th ll 


ea 4 | i: Si 
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ATTACHMENT 
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THE BUTT-WELDING 


pieces, which is now made by spot welding together four 
pieces that were formerly scrap. This is real economy in 
this case, as the increased cost of sheet steel greatly offsets 
the extra labor required. 

We use a great deal of 8¢-in. round mild steel, which is 
cut up into different lengths ranging from 6 to 18 ft. 
and threaded on the ends to be used as tie rods for sup- 
porting street-lighting fixtures. These rods are purchased 
in long lengths from the steel mill; and although we find 
it more profitable to cut them to size, as 6 ft. is the 
shortest length we can use, the scrap loss is quite an item. 
UNsuccessruL Attempts To Dispose OF THE MATERIAL 

We tried to dispose of this material by offering it to 
bolt manufacturers, but were unsuccessful, for they re- 
quire undersize rods, owing to rolling most of their 
threads. It was then decided to butt weld these short 
rods into usable lengths, if it were possible to do so on our 
electric spot-welding machines. 

This decision led to the design of a butt-welding attach- 
ment, shown in the illustration, which consists of two 
copper die-holders A that are held to the copper arms B 
of an electric spot welder by the nuts D, as shown. The 
copper dies F are slotted to fit the holders A and held by 
the fillister-head screws shown. These copper dies have 
V-grooves into which the rods, dotted lines, 
are clamped by the steel gripping jaws F. The latter are 


shown by 


MAC 
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opened and closed by the short handles G ; and as is read 
ily apparent, they are self-tightening, for the tighter the 
ends of the rods are brought together the tighter they will 
grip the rods. The copper dies F can be made of different 
thicknesses when several sizes of rods are to be welded. 

An attachment of this kind will readily convert an 
electric spot welder into a butt welder and will be found 
profitable by concerns doing spot welding and occasionally 
butt welding, but not in quantities sufficient to war- 
rant the expenditure fora butt-welding machine. However, 
when the rods to be welded are long, more work can be 
welded with a butt-welding machine, as the work on a 
butt held horizontally and can therefore be 
handled more conveniently. 

This attachment will also butt weld high-speed steel 
tips on carbon-steel shanks. By butt welding the round 
shanks of worn-out high-speed drills to carbon-steel rods 
the tool maker can make many cutting tools that would 
otherwise be 


welder is 


quite expensive. 

ey 

Easily Ground Four-Lipped 
Counterbore 

By J. A. 


One of the most bothersome things about a counter- 
bore is the trouble encountered in connection with the 
necessity of keeping it ground in condition to turn out 
a big quantity of work. 


RAUGHT 


The illustration shows an easily ground counterbore 
that I have been using for some time. The shell F' is 


made a wringing fit up to within about %¢ in. of the 
collar C on the shank. The rest of the way it is somewhat 
tighter. The eccentric key @ is used only to force the 
shell FE off the tight fit at the top of the shank, when 


sharpening becomes necessary. The rest of the way it is 
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GROUND 


DETAILS OF AN EASILY 
COUNTERBORE 


The solid collar C has tool-steel driv- 
At the collar D is a counter- 
bore for the reception of the eccentric cam on the key, 
and at F is a hole for the pilot of the key. Dust grooves 
B are provided on the pilot. While this may not be the 
cheapest counterbore to produce, it is rapid and does not 
clog with chips, which is a decided advantage. 


twisted off by hand. 
ing pins A forced up into it. 
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A Book on the Looks and Details 
of Machines--IIl 


By Joun E. Sweet 





SY NOPSIS—This third installment is devoted to 
bearing lubrication and bearing design, taking up 
many forms of journal, engine and step bearings 
and pointing out good and bad features. Professor 
Sweet repeats a principle of wear that he was fond 
of teaching, “Surfaces that do not have a tendency 
to wear out of true do not wear much.” 





Journals and sliding surfaces running on a lubricant 
are so various in load, speed, material and degrees of 
accuracy that to decide on what is best for the place and 
purpose is often a vexatious proposition. Results are often 
so erratic as to discourage one’s best judgment. As a 
fundamental proposition the heavier the load and the 
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When journals are inconvenient of access and where the 
speed and service are excessive, Continuous automatic feed 
seems necessary. One of the most simple and to a certain 
extent successful plans is to provide chambers to receive the 
r. 23, and to carry it back to the journal by a 


waste oil, Fig 
This method has the advantage of filter- 


cotton wicking. 
ing the oil and the disadvantage that it will not carry oil 
back very fast or deposit it on the slack side. Oil chains, 
Fig. 24, and oil rings, Fig. 25, as substitutes for wicks are 
hetter, as they carry back the oil in a flood and deposit it 
The ring is better than a chain, 
the bottom of 


grooves are turned on the inside of the ring, it will carry 


on the top of the shaft. 


as it does not cut away the box: and if 


up as much oil as the chain and deposit more of it on the 
In all half- or quarter-boxes where 


(T) 
be 


shaft at high speed. 
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FIGS. 23 TO 26 WAYS OF OILING JOURNALS 


slower the speed the heavier the lubricant needs to be. 
Farm wagons are often satisfactorily lubricated in ho 
weather with tar, but with spinning spindles where the 
load is light and the speed high a very limpid oil is 
necessary. 

Generally, the more nearly perfect the flat surfaces of 
slides and the more nearly true cylinder journals and 
journal bearings are, the better the fits—if not too tight, 
the better. Yet at times these things give great trouble, 
and some sort of mutilation seems to be necessary to over- 
come it. 
the shaft often prevents heating, 
would naturally be expected. Provision should always be 
made to introduce lubricant on the slack side of a box. 
This comes naturally where the revolving shaft rests with 
its weight in the box; but where the shaft remains at rest 
and the wheel or pulley runs around it, then, if practical, 
a hole should be drilled in the end of the shaft and the oil 
let out at the bottom. 

In most machinery, where neither the speed nor the 
service is too great, the occasional introduction of oi] from 
a squirt can meets all requirements so well that no 
additional expense seems advisable to make the feed auto- 
matic or continuous. A semiautomatic feed is obtained 
by the use of sight-feed oilers with adjustable devices, 
whereby the oil is allowed to flow to the wearing surfaces, 
a drop at a time, the rate of feed being controlled by the 
attendant. This, in most cases where the speed is high 
and the service exacting on the part of the attendant, is 
an improvement on the greater quantity at less frequent 
intervals, and also a distinct gain in economy 


Cutting grooves or roughening the surface of 
when the opposite result 


there is an opening at the joint, the edges should be cut 
away, Fig. 26, so as to leave a thin wedge-shaped gap to 
lead the oil in between the surface rather than to s« rape 
it off. 

Moving surfaces are easier and maintain better lubrica- 
tion when moving in two directions than when following 
a single straight path ; that is to say, a journal works more 
easily and maintains its shape and better lubrication if it 
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FIG. 27. SELLERS WORM 


THE 


is allowed free end play. This cannot be done in such 
machine parts as the lathe spindle, and can in an engine 
or dynamo shaft. 

The ease with which a heavy body can be made to play 
back and forth when revolving seems at first almost a 
paradox. <A two-ton flywheel when revolving about 200 


r.p.m. is easily moved back and forth 14 in. at the rate of 


once in two or three seconds by pushing with a tooth-pick. 
A little consideration of the problem will show that the 
actual work done is very slight. 
kinds 
than swinging that weight if suspended at the end of a 
rope of infinite length, and the sliding of the journals. 
This is not, as would appear, 14 


The work is of two 


that of overcoming the inertia, which is no more 


in., but only the difference 
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between a base line and a hypothenuse of a right-angle 
triangle in which the perpendicular is the 4% in. If the 
wheel is mounted on a 5-in. shaft and makes three revolu- 
tions while moving the 4 in., the only work the tooth-pick 
has to accomplish is that between the base and hypothenuse 
of a right-angle triangle, where the base is about 47 in. 
and the vertical 44 in.—an amount quite as insignificant 
as the tooth-pick when compared to the two-ton flywheel. 

The fact that end play of journals secures easy running 
is no doubt due to polishing action, which keeps the 
journals smooth, preventing streaking up. The cause is 
hardly explainable, though it usually occurs in the case 
of journals where there is no end play. It is seldom 
possible to give side play to sliding surfaces, though it 
would be equally beneficial. 

When the magnitude of the machine and the necessity 
for thorough lubrication are of enough importance, forced 
lubrication is justifiable, as is the case in large steam 
engines. In this case the usual practice is to allow all 
waste oil to accumulate in a reservoir below the lowest 
journal. From this, some sort of pump is used to return 
it to a reservoir above the highest journal or slide and to 
lead it through pipes to the various wearing surfaces. The 
real merit in the system comes from the fact that each 
surface can be flooded. Such lubrication is much more 
efficient than when the lubricant is applied in small 
quantities. 

In the case of heavy engines the lubricant can be forced 
by a sufficiently powerful pump, under the bottom of the 
main journals, to float the load, so to speak, and insure 
thorough lubrication. The conditions under which jour- 
nals and slides work, the different materials for 
shafts, bearings and slides are so vari- 
ous and the methods of lubrication so 
different that what proportions are best 
to use for the varying service is a thing 
that no fixed rule can determine. To 
say that a journal will carry some 
certain number of pounds to the square 
inch depends so much upon what the 
journal has to do,- how fast it runs, 
whether the strains are up or down or 
constantly down, directly sidewise or 
back and forth, whether long or short, 
whether loaded on one side or both, 
that it is'almost a useless rule. The 
designer must resort to following prece- 
dents or use his own judgment, prefaced 


used 
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As an example of another kind, consider the condition 
of that of the main bearing of a lathe. A bearing four 
diameters in length would be about as bad as bad could 
be, even as a bearing, regardless of the strength. The 
strain coming on it is variable in quantity and direction, 
the faceplate end of the box would be sure to wear out bell- 
muzzle shape, so while the journals would appear to be 
long the bearing would in fact be short and far from the 
faceplate. The friction of the main journal of an ordinary 
lathe does not amount to anything compared to the cut, 
and easy running has no bearing on the subject. This is 
a case where an absolutely rigid structure with a truly 
circular motion is wanted, and this holds good with 
machine tools generally. A main bearing in the headstock 
of a lathe, if as large as it ought to be, will have bearing 
surface enough if but one diameter in length and be better 
than if longer. This, however, may not be true for lathes 
where no use is made of the faceplate and the load is heavy 
and constant. 

To show that a bearing surface will carry any fixed load 
per square inch is untenable. It is only necessary to 
consider an extreme case. Take the mechanism of the 
Sellers system of driving planer beds—a worm working 
diagonally in a rack, Fig. 27. The pressure sometimes 
must run up to a thousand pounds or a ton, and theoreti- 
cally the two surfaces in contact make but a line—in fact, 
probably not measurable—and yet they do not cut 
(abrade) and seem to last indefinitely. The reason no 
doubt is that the bearing does not remain in the same 
place on either piece any length of time. The pressure 
per square inch is almost indefinite, but the time is too 
snort to heat the surfaces to a welding heat, which may 








by experience and a process of reason- 
ing. As a simple proposition, small 
long bearings will run more easily than 
short large ones; but conditions will 
not always permit or justify the use 
of small long ones, although they some- 
times will. Journals four times their 
own diameter in length work perfectly 
in lineshaft bearings, and they will do 
this though the shaft be so heavily 
loaded each side of the box as to bend it within the bear- 
ing. The bend is always in one direction ; and as soon as 
the box wears to fit, it runs as perfectly as if straight. 
That lineshafts should run as free as possible is very im- 
portant. The cost of running them is always a dead loss 
and always goes on, the friction load often amounting to 











as much as the power required for the machines. 
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FIGS. 28 TO 32. 
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DETAILS OF BEARING DESIGN, SHOWING TAPER 
ADJUSTMENTS AND COLLARS 


he what occurs when bearings cut. Surfaces running 
slowly as a general rule will carry a greater load than 
when running fast; but there are exceptions to this rule, 
particularly in the case of worm gears. Journals will 
stand heavier service where the strains are back and forth, 
as in the case of crankpins and the journals of upright 
engines, 
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When shafts are permitted end play in the bearings, the When the shaft is not subj to « essure, W 
wearing surface in the box and the wearing surface of tlu louble-cone beat s, | l. of s er that 
journal should be of equal length, Fig. 28. This can only drawn from the two sides of each cross in the center 
be done by scoring the journal, or its equivalent. matter how much either the shaft or the frame is expand 

Where a shoulder on a shaft runs against the end of a the fits will remain the same; but if a step or shoulder w 
box, the box should be cut away so as to leave a washer equired, it would best be at the intersection of the lines 


of the same diameter. In both cases it is only 
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\ iron boxes on steel shafts. after worn to a 
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FIGS. 33 TO 36. VARIOUS TYPES OF ADJUSTABLE BEARINGS 
34 \ box that does not crape off oil Fig simply putti tissue paper aroun 


Fig. 33 Four-parted box. Fig ) 

35—Box wtih eccentric cheek piece. Fig. 36—Box cap held by friction a 

Lhe abie horcmeg dow! Ti cap al ‘| 

of equal-length wearing surfaces, If journals and shoul- so compressing the sh to the a When the Ida 
ders did not wear, then there would he no occasion to SalWavs dowh, as ina ne eC. « ) down. } 


observe this: but they do wear and will not remain true’ a vertical engine, half-boxes 
unless the surfaces are equal, Surfaces that do not have a than anvthing else. When the thrust is back and fort 


tendency to wear out of true do not wear much. When as is the case with a horizont; neine, then three or four 
collars are used to prevent end play, thev should both be cilferent methods are « pen to designers he four-part 
at the two ends of one box, Fig. 29, and not inside of two box, Fig. 33, common in engin work. unfortunate 
boxes some distance apart: for if from anv cause the fram- wears in such form that the edges of the cheek pleces are 
ing springs out of shape, or if the shaft heats. it will bind just right to scrape off the « 
against the collars. When both collars are at the same Another plan is so to part e box. Fig. 34. that in 
end, heating will have no tendency to set up binding, as closing up wear horizontally it opens the proper form o 
the box and shaft will expand together. entrance gaps to lead the ot] in rather than scrape it off 
So many lives have been lost by setscrews projecting as is done by t 0) 
from collars that it ought to be declared a criminal offense The eccentric cheek piece, Fig. 35. meets certain condi 
to use such things around machinery. Many ingenious — tions better than others. It all essentials a solid box 
devices in the way of concealed setscrews have been and vet one in which the de wear can be COTM nsated for 
devised, but collars shrunk on are the simplest and safest Since the cheek pieces are wedge shaped, letting them 
and best. Usually, cast iron will do. If it becomes desir down closes up the opening sidewise. The cheek piece 


able to remove the collars. they can easily he cracked off are held in place by a feather and ners at the bottom and 
a wedge at the top. Removing the liners at the bottom 


with hammer, or chisel and sledge. 
t the side of the wedge provides tor the 


Conical journals in solid boxes, Fig. 


30, possess one and placing them a 


advantage over parallel journals with parted boxes— idjustment No opening is left at the bottom for t! 


namely, that when perfectly fitted the space for oil is escape of oil, and the adjusting cannot be done whi 
uniform all around, when separated by moving the shaft = the machin 1 motion. 
endwise. When made of hardened and eroul d steel] and \ kind of box n which the box cap is set to place i! (| 


where absolute alignment is important, it is difficult to do held by friction, Fig. 56, possesses the merit that, if oiled 
hetter. When the shaft is subject to end pressure, an end before t is put on. it cannot be set too t ht. For healt 


step has to be prov ided. If that has to be at a considerable 


distance away, heating of the shaft would interfere with applied. 


work, this is really a very meritorious plan when proper! 


the fit. which must of course he very carefully avoided Boxes al the crank ene of a con! ectil -rod of horizontal 


ims necessal possess one bad 


for satisfactory results in operation of the bearing. engines, parted verticall 
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feature If the two halves are left apart so as readily to 


" 
bOr the Cs 


admit of taking up wear, a joint he escape of oil is 
I! put metal to metal, then they 


left open (see Fig. 37). 
This ol jection 


thin 


lave to be taken off to file away the metal. 


is best introducing a bundle of very 


overcome by 
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FIGS. 37 TO VARIOUS CRANK-VIN BOXES 
Fi 37—Part ankpin box Fig 3S Liners between 
halve of crankpin box lig } bolt tapped into one-half 
of box of connecting-rod Ki 10 eenins tion of trap 
on box ] 11 Front of e1 ikpin cut awa to admit oil 
I i2 lop and bottom relief of crankpin Fig. 43—Strap, 
gib and key construction for link-motion bearing, 
°° OC } ‘ ] : : } . } iT 
liners, Fie. 38, where tue Gdesten is such as to permit thellr 
ready removal. 


\\ he ll holts are use a to secure thre outer half of the box, 


or what is known as the “marine end,” then unless liners 


ie box brought “brass and brass” there are 


wear to take pli 


ised or t 
wee that 1s, 


4 ] ; 
places mmstead of o1 for 


two 


between the erankpin and box and be- 


tween the box and nuts on the bolts. 
Where the rod end is in the form of a 
T and the box is made in two separate 
pieces, unless the one half-box is firmly 
secured to the rod there are two more 
joints to wear or make a noise, one be- 
tween the box and rod and the other 


between the T-head of the rod and the 
bolt heads. 
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ave brass the corners of the boxes were cut off, forming 
a box octagonal in form. Later, engineers conceived the 
idea that the job would be better if the brasses filled the 
strap completely, Fig. 40; but this was a mistake and led 
to any amount of trouble by the peening action on the 
outer side, closing in the box on the pin. 

An exaggerated case will make this plain. Lay a flat 
piece of metal on a flat anvil and strike it in the middie 
with a hammer; the result will be that the two ends of the 
The action is the same with a brass 
hox if the 
surface of the box against the rod and strap is wider than 
the one against the pin, the box will bend and close up on 


piece will bend up. 
in the strap and against the end of the rod. 


the pin. Partly to overcome this and because there is no 
wear at the sides of a crank box, it is not an uncommon 
for some distance. In a 


+ 


rractice to cut away the metal 


horizontal envine this may he done more on the botton 
than on the top, as the weight of the rod calls for addi- 
tional hearing. While the wear ona crankpin box comes 
equally on the two halves of the box, it comes on only one 
side of the crank, unless the engine is a reversing ‘one. 
The pressure always comes on the back side, or should, 
hecause if a thing is to be pushed ahead the force must be 
applied at the back. Thus the front of a erankpin may be 
cut away to admit oil freely, Fig. 41, and is so cut away 
hy some engine builders; instead of leading the oil out 
radially, it goes out on the back side, Slow-speed engine 
eranks can be oiled through the box, but in high-speed it 
is hetter to oil through the pin and out by centrifugal 
force. 

In the case of crosshead pins and their boxes there is not 
much difference between the service on the crank and the 
crosshead pin the direction of 
motion, which is in one direction in the case of the crank 
and back and forth on the pin. The box may be relieved 
top and bottom, Fig. 42—more on the bottom than on the 
for the same reason, and the pin flatted off a 


except the speed and 


top- FOOU 
deal: but less on the top than on the bottom, where the 
engine runs with the top of the wheel away from the eylin- 
der for a reason that can be thought out in two ways. 
With such an engine the pressure is always down on the 
crosshead and of course is an equal amount down on the 
crosshead pin; hence, the pressure is not only back and 
forth, but down, and for this there is a demand for more 


bearing on the top than on the bottom. Or to consider the 
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All these places to wear call 
for more frequent attention. When the 
bolts pass through the T-head and are 


FIG. 44. LOOSE 
tapped into STEP 


Mig. 39, 


the first half ol the box, 


two of thi 
Where straps, gibs and keys are used, 


lo ot plac 2 are 
done away with. 
unless the boxes are brass and brass, or with liners, and 
eved up solid, the outlet for oil between the boxes and 
the loose joints is the same as in the marine end. 

In the ear'y days of steam-engine building, while the 
end of the red and strap left a rectangular opening, to 
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WASHER 
BEARING 


\7 LEE 5 BOB 
La< © CFE 


HORIZONTAL THRUST 
BEARING 


Assume the engine to be set with 
All the pres- 


question in another wav: 
the piston at the head end of the cylinder. 


sure is put on one side of the pin going forward. Start 
with the connecting-rod horizontal, then with the rod 


pushing down at an angle when the crank is on the half- 
stroke and again horizontaliy at the end of the strok» 
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Thus the pressure on the side of the pin varies from 
horizontal to a certain angle, and the wearing surfa 
should coincide when that angle is split. On 


stroke it is the other side of the pin that does the work, 


the return 
and the same process of reasoning will show that both 
sides of the pin should be alike. 

Connecting-rods are simply links, and the boxes may 
vary from the two half-boxes with strap, gib, key and bolts 
to a simple hole in the solid link or a bushed hole; and 
with different material they vary in all degrees of hard 
ness from lead to hardened and ground steel. 

When for 


carriage work, trouble from hot boxes was eliminated, but 


lead was substituted bronze in railway- 


frequent renewals were encountered. For all high-speed 
engines—and in the main for general work in this country 
—babbitt-lined metal boxes are used. In the best 
the babbitt is cast around a small mandrel and hammered 


work 


iuto place and then machine bored;,in agricultural 


machinery it is usual to cast it ona mandrel slightly large 
than the shaft itself, or if on the shaft have it coated or 


smoked. In some cases where it is simp!y a lining in 
solid box it is cast too small and a ground mandrel! forced 
through. 

For light work a conical bush of babbitt is used and 


forced in to compensate for wear. When thorough lubri- 


( on is ‘ i I ! \\ la Ke 1 good ( 
ut where do il, the s metal such as babbitt dor 
better, as the result of a dry Journal is less harmful. A 
link motions are diflicult of lubrication, but in- sk 
motions and slight movement one application of oil lasts : 
good while. Where absolute rigidity and perfect align- 
ment are secured, hardened and ground pins and bushes 
or ground-steel pins and bronze bushes make a m 
neater and quite as satisfactory piece of work as the mor 
complicated and expensive strap, gtb and key, Fig. 43 
Step bearings for vertical shaits should have one o: 
more loose Washers, lig It. and th J whole should he sul 
rounded by a cup larger than the shaft, or at least with 


holes to take oil down, outside, under and up through the 


center with erooves on hoth sides of the 


radiating o'] 


washers, the 


rotation of the shaft cireulating 
1 ry 


the oil, 


In the case of horizontal shafts an is to have 


a vou 


2 cavit large) than the end of the step and the end of the 
shaft, with a washer one-half the difference larger, Fig. 45. 
If there is a hole through the shaft and step, as is the ease 


lathe, then the hole in the washer 
hole in the shaft as the 
shaft. Thi 


positions and pre 


with a hollow-spindle 
should be as much larger than th 
washer 
thus 
actual service. 


washer is larger than thi s allows the 


to assume different vents cutting, 


adding to the probable life of the bearing in 
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Repair Work in a Sugar Mill 


By FRANK 





SYNOPSIS 
Hawaii. showing the 
of the work done a 


Vue ws of a sugar mill re jp) ur shop in 


/ } 
FOOIS Use Phidd SOE 


mae ine 


, . , 
Because ot the size of fhe neces 


of / 


icular 


and 


ferices are pa 


lifting and fransporting 


importance. A typical ruc h fraveling crane 


outside troll support are shown. 





Reference has been made in earlier articles to the gen- 
eral character of the repair and upkeep work in connec- 
tion with the operation of As 
already pointed out in connection with Hawatian sugar 


sugar-mill machinery 


plantations, most of the big mills on the Islands have 
their own repair shops for handling the usual run of 
work which is not too heavy to be taken care of by the 
equipment in the repair shop. Sometimes, of course, as 
in other big plants, it is necessary to install some big piece 
of equipment or repair some important member, which 
hecause of its size must be sent to a general jobbing shop 
for attention. But 
work requiring replacing or overhauling can be 
after satisfactorily in the mill’s own machine shop. 


as a rule, the greater percentage of 


looked 


The tools in these shops consist usually of medium 


vood sized. 


sized lathes, planers and upright drills, with a 
radial drill, which can be swung about to operate on big 


castings and plates; and there is commonly an installa 


pipe 


tion of pipe machinery for cutting off and threading 


of various sizes, of which a large quantity ts required 


around all establishments engaged in the manufacture of 
sugar. In addition to the standard machine tools there 
will be found, as in most repair shops, quite a number of 


special devices which have been constructed for certain 
operations that have to be performed at fairly regular 


A. STANLEY 


intervals, these including simple jigs and templets, ap- 


] 


pliances for keeping rolls in working order ana special 


slings and hoisting tackle for picking up heavy parts that 


would be awkward to handle otherwise. 


A Tyricat Repair Suop 


The 


features of 


illustrations show clearly 
the 
near Honolulu. 

Figs. 1 


- ? 
SIZCQ 


pretty the important 


repair shop at one of the sugar factories 


and 2 are interior views, showing a mediuin 


planer, radial drilling machine, shaper and several] 
lathes. 

Referring again to Fig. 2, a long steel bar is shown in 
the foreground mounted on the roller support and fitted 
steel] blades. A similar 


Fig. 3 resting on 


up with a series of long, narrow 


yece of apparatus is seen at the left in 
?] 


the floor ready for inspection and remounting. This 
view is taken in the sugar factory alongside one of the 
roller mills. Immediately at the right will be seen a 
heavy truck on which is mounted a piece of special 
machine-shop equipment for operations on the sugar 
mill rolls. This consists of a base casting, similar to a 
aner crossrail, which fon port and guide for two 
heads for carrvine the cutting tool The adjustment of 
the heads to the proper position for operating is secured 
y the screws passing longitudinally along the center of 
the rail. 

A similar di vice is seen on the blow ks on the floor at 
the left of the view in Fig. 4. In front will be noticed a 
big roll ready for placing in the mill. Behind the roll 


roll up 


ial sling for picking the 


is shown a part of a spe 
by its necks, so that it mav be suspended evenly and 
placed properly in its boxes or, similarly, removed when 
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necessary. This rig consists of a pair of heavy I-beams 
long enough to extend the full leneth of the roll and 


carrying at either end swivel attachments for rope slings 


necks. 


around the roll This acts as a spreader for the 


slings, and the swivel! members may be adjusted toward 


the 
The pair of I-beams 


the center or toward the ends of I-beams, according 


to the width of the span required, 
are connected to a swivel member at the top, consisting 


of shorter I-beams riveted together, When the whole 








MACHINIST Vol. 45, No. 25 
ber of extra rolls around a sugar mill, and in unloading 
these in the yard or in picking them up for installation 
in the building, it is important that suitable hoisting ap- 
paratus be available. In the illustration a substantial 
steel structure is shown erected in front of the main 
doorway, with trolley and hoisting tackle overhead of 
sufficient capacity to suspend any part required. 

Two other outside views at the rear of the repair shop 


are shown in Figs. 7 and 8. In both these views the 


a 








FIG. 1. A SUGAR-MILL REPAIR SHOP 
affair is picked up by the crane, the roll may be sus- 
pended evenly and swung by either end as may be re- 
quired for plac ing it in the machine in the proper posi- 
tion or tor dropping it in any position desired. 

It is necessary in a factory of this kind to have a good 
sized overhead crane with a broad span to enable any 


FIG. 2. ANOTHER VIEW IN THE REPAIR SHOP 

narrow-gage tracks leading into the structure are visible 
and also the overhead trolley service for unloading mate- 
rial from cars. Under the projecting roof in the middle 
of the view in Fig. 7 will be seen a hydraulic press for 
forcing car wheels onto axles and for putting other parts 


together. Naturally, a large part of the work coming to 























SPECIAL EQUIPMENT FOR USE ON ROLLS 

part to be taken out of a machine and moved anywhere 
on the mill floor and again replaced after overhauling. 
The general arrangement of a crane for this purpose is 
seen in Fig. 5, which is a typical view in a sugar mill with 
uptodate equipment. It will be seen that the crane has two 
trolleys. Fig. 6 shows a part of the apparatus outside of the 
mill for facilitating the handling of rolls, heavy gears and 


other big pieces of equipment. There are always a num- 





TACKLE 


FIG. 4. SUGAR-MILL ROLL AND HOISTING 
these repair shops has to de with the upkeep of the 
rolling stock about the plantation, and with the hundreds 
of cars in use there are always new wheels to be made, 
axles to be kept in running order and boxes similarly 
maintained in proper condition. In this respect much of 
the work in the sugar-mill repair shops is analogous to 
that in the repair shops in mining districts, where car 
wheels and axles are always in process of repair. 
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Fig. 8 is of interest chiefly as showing facilities for 
storing bar stock, piping and other material ordered in 
considerable quantities and classified in the storage racks 
It is necessary to carry large stocks o! 


by size and grade. 
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they start at the least eX pec ted time and place. The study 
of this class of fires has always been beset bv difficulties 


{ . ] ] 


arising rom a tack of exact knowledge of the chemistry 


of oxidation and lack of convenient methods of studying 
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DRIVING SIDE OF SUGAR-MILL ROLLS AND 
OVERHEAD CRANB 


FIG. 6. EXTERIOR OF MILL, SHOWING HOISTING 


APPARATUS 

















FIG. 7. STORAGE SHEDS FOR MATERIALS 
these materials in a plant of this kind and quite essentlai 
to be able to get at the size required without undue delay 
or inconvenience. 


— 


A Study of Spontaneous 
Ignition 


By Freperick J. Hoxre* 

Spontaneous ignition is a much more common cause of 
fires than is generally supposed. Many familiar sub- 
stances can ignite at slightly elevated temperatures or if 
acted upon by strong sunlight. Fires from this source are 


in the class most dangerous to life and property, because 





*Presented at fall meeting of A. S. M. E. 





FIG. 8. BAR-STOCK RACKS AND SCRAP PILE 


the early stages of combustion, and it was with this in 


view that the author’s experiments were undertaken. 


Absorption curves of these oils show that the spon 
taneous-ignition danger from cottonseed oil would not 
be great at temperatures below 150 deg. F. and that 
linseed oil could be used for almost anv purpose with 


comparative safety below 80 deg. if kept out of the sun- 
light: also that lard oil would be 


room temperatures, At 


more hazardous than 


cottonseed oil at room tempera- 
tures sunlight increases the rate of absorption of cotton- 
seed and linseed oils by about 10 times, while with lard 
oil it apparently has less effect. 

Some kinds of c] 
taneous ignition tha, 


of the images they form on a photographic plate. 


oal are more susceptible to spon 
‘thers, as indicated by the intensity 
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Method of Reclaiming Mineral 
Cutting Oil 


By P. G. LirrLe 
In shops having many automatic lathes and screw ma- 
hines it is necessary to use a large quantity of cutting 
oil on the work, and in most shops of this kind the oil 
hat is carried away on the finished parts and washed off 
arrangement for wash 
This method has 


is wasted. The sketch shows an 


ing the parts and reclaiming the oil. 
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THE RECLAIMING OUTFIT 

been adopted in a machine shop employing 150 hands 
on automatic machines. About 25 gal. of oil, formerly 
wasted, is reclaimed every week at this factory, and the 
reclaimed oil is used on drilling and similar work. 

As shown in the sketch, the tank A is filled with a solution 
of soda and water for cleansing purposes and is fitted with 
a water inlet and steam coil. The parts to be washed are 
placed in a wire basket and dipped into the solution. 
The oil that is washed off rises to the top of the tank and 
passes through the overflow pipe, together with some of 
the solution, into the tank B. In the tank B the oil 
naturally rises to the top and is removed in buckets. ‘The 
waste solution, which remains at the bottom of the tank, 
siphons through the outlet pipe into the sewer. Except 
for removing the reclaimed oil the process is automatic, 
and the quantity of oil reclaimed has made the installation 
well worth while. 

The illustration shows the arrangement at this plant, 
but of made to suit 
existing conditions, 
with the soda and saponify, as would animal or vegetable 


modifications can be 


Mineral cutting oil does not combine 


course many 


oil. 
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Holder for Grinding Tool Bits 


By Herpert M. DARLING 
With ordinary care the average tool holder should last 
finds tool 


almost indefinitely: but in most shops one 


holders that show the hands of the men 
them. The worst abuse probably is caused by the com- 


abuse at using 
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they are in place in the holder. While grinding in thi: 
way the operator will usually strike the holder itselt 
against the emery wheel, and after this has been done 
enough times the head of the tool holder will be badly 
ground, especially right under the tool seat, where strength 
Is most required. 

The operator can hardly be blamed for this. If he at- 
tempts to hold the high-speed bit in his fingers while 
grinding, he cannot apply the necessary pressure to grind 
it quickly without it becoming unpleasantly hot. 

To overcome this trouble I use a holder, as shown in 
the illustration, which will hold tools up to 3 in. square. 
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THE TOOL BIT HOLDER 
This holder can be made in a few minutes from an odd 
piece of machinery steel by an apprentice. In use the 
tool to be ground is inserted in the 4-in. hole and secured 
hy the setscrew. It can then be ground in a businesslike 
manner without loss of time or the danger of burning 
the fingers or marring a tool holder. 
& 

Simple and Easily Made Safety 

Lathe Dog 


By JosepH V. DoLAN 


The accompanying illustration shows a safety lathe 
dog which consists of a cast drum and socket screw for 
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DOW 


LATHE 


SAFETY 


clamping the work. IT think this could be made lighter 
and cheaper than most safety dogs now on the market. 
it has been used in our shop with a great deal of satisfac 
tion by the lathe hands, who prefer it on account of its 
safety as compared to the old type, which must be 
continually watched. The sense of security that comes 
from the use of such a device is worth more than its cost. 
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> 
Operations on the Bolt--IIl ample, is a small cireular cut at the back end of the bolt, 
having an angle on the upp de for the bevel of the 
aes taal a aac x 5 sleeve s ser r to lock the sleeve to the bol 
NS) NOPSTS- This is the concluding articl on Th . lee me thu rving ft ea { a ' it. 
: . . he usu \ » of rotatin ture ‘ion, OF. mkes his 
the bolt. O pe rations are described in detail, the nti ‘ u . gli | c “on f vi : — 
. . . + a simple hat line operation he gagi s also o 
produc lion lime is given, and tools, Jigs, ficture s maps : . m 3 , il . 
*? s ee Interest, 1 ; watiol Dery determined from he rte P 
and qades are illustrated. — t -: ocal ; = r : n t u 
ed side of the handle. The inserted taper pin measures the 
cae ; . depth of the slot as well as its a I 
his issue takes up some of the smaller operations, , . 
- 4 . ° . , Another small operation is n mo the extractol roove, 
which are, however, of vital importance in the operation - ow ( 
poe ; as shown in operation 27. The method of doing 
of the rifle mechanism. ‘The sleeve-lock cavity, for ex- ., ee 
ae is clearly given in Fig. 684, th we. Fig. 686-A. being 
*Copyright, 1916, Hill Publishing Co also of interest. The body of the bolt lies in the V-grooves 
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Operation 324 and 33 


OPERATIONS 321% AND 33. HAND MILLING FOR SLEEVE Tool-Holding Devices—Taper shank Cutting Tools—Slotting 


LOCK cutter, Fig. 677 Number of Cuts (one Cut Data Speed, 600 

r.p.m.: hand feed Coolant Cutting oil, in. stream Aver- 

Transformation Fig. 674 Machine Used—Whitney Manu- age Life of Tool Between Grindings 1,500 pieces Gages— 
facturing Co. hand miller, Fig. 675. Number of Operators per Fig. 678; bevel for sleeve lock pir A fits safety-lock 
Machine—One. Work-Holding Devices—Rotating fixture, Fig. groove and B measures bevel, while C fits bottom of handle. 
676; bolt is clamped by A, while bayonet locking cam B forces Production—75 per hr. Note Holding points, center hole and 


it against hardened stop C; fixture is rotated between stops D. body. 
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shown, while the pin at the end fits into the groove and 


measures depth as well as location. 


The special tapping machine, seen in Fig, 696, was 


built in the armory. It carries three taps, so set and 


seared together as to divide the work up among them. 
Kach tapping spindle is threaded with the proper lead to 


feed positively into the work and at the proper rate. 


OPERATION 22. HAND MILLING TOP OF HANDLE 








9" 


A” 


MACHINIST Vol. 45, No. 
Kach tap must, however, be accurately set with reference 
to its lead, to secure good results. The method of hold- 
697, the lower side of the 


The bolt is held by a 


ing the work is shown in Fig. 
handle being the locating point. 
swinging clamp and screw. 

One noticeable feature of most of the fixtures illustrated 
is the simple manner in which they accomplish their pur- 























Transformation—Fig. 679. Machine Used—Whitney Manu- ip 
facturing Co. hand miller Number of Operators per Machine 4 } 
One Work-Holding Devices—Held on forms and clamped i A ts - 
it end, Fig. 680; roller A guides cutter on form B to give / =| \_ St . 
proper contour. Tool-Holding Devices—Taper shank. Cutting i = 
Tools—Form cutter, Fig. 651 Number of Cuts—One Cut ove |) 
Data—Speed, 180 r.p.m.; hand feed. Coolant-——-Cutting oil, %- B A! (ose en 
in, stream Average Life of Tool Between Grindings—1,000 ’ +} _.,, 
pieces Gagwes—Fig. 682: A measures form along handle; B, : | f 
form crosswise Production—75 per hi Note—Work-holding em rz 
points, under side of handle, and ends | 
OPERATION 27. HAND MILLING EXTRACTOR GROOVE Sigs ss , 
Transformation—Fig. 683 Machine Used—Whitney hand ee , 
miller Number of Operators per Machin One ork F1G.679 FIG.680 
Holding Devices—Rotating fixture, Fig. 684 Tool-Holding Fit rage 
Devices—Taper shank Cutting Tools in. slotting cutter, ! Thos ver 
Fig 685 Number of Cuts—One Cut Data—Speed, 1,200 jh h, — 
r.p.m.; hand feed. Coolant—Cutting oil, -in. stream Aver- cae | 
ige Life of Tool Between Grindings—1,000 pieces. Gages f— PP K 
Fig. 686; A, depth of groove; B, width of slot and distance f | x 
from end Production 100) pet ht Note Work-holding \ 
oints, body and tail 
OPERATION 34. HAND MILLING SLEEVE STOP Y ~|] J 
Transformation—Fig. 687. Machine Used—Whitney Manu veth ie 
facturing Co. hand miller Number of Operators per Machine a . $B Hand RB 
One Work-Holding Devices—-Held on forms clamped on vULY = 5 
top and at ends, Fig 688 Tool-Holding Devices—Taper 
shank Cutting Tools—End mill, Fig. 689 Number of Cuts F1G.68! 
One Cut Data—-Speed, 900 r.p.m hand feed Coolant—Cut FiG.682 
ting oil, -in, stream Average Life of Tool Between Grind 
ings 1,000 pieces Gages—Fig. 690; pin A locates cut while 
finger B rests on under side of handle Production—-75 per hr A 
meee -Form screwed to side of fixture; follower on cutter OPERATION 22 
SP af 
} | eiceistecdiacss - 
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FA) FIG. 684 
is \ } | \ ang” 
\ | \ | «1K 006 (oul hati Rit 
I \ \ o WAU Mill 
) \ | \ a a. «ff Dalit 
' "sa a . © 
| \ 3 TAPER ") pone 
j ) \ a La r 
\\ w ” ‘ 
(~ \ ' \ +025 2 : >+<-0.5-->102 f 5 * 
| - 
\ { | 
‘. 3 ; Laaclintirinin 
LW } a - 
1\ \y— J 5 Teeth LH 
’ K a 5 Teeth L.h 
~ ‘ « \\@M) BF FIG. 685 | 
4 yo | \ \/ = | 
_ 7 - Y = 
~~ | }~ \ 
\ | , \ } } 
/ Ly | 
7 | | ja re 
F | LL aa = } 
oe a, gouk = 
A , . 4% } 
4 | | F b— OW 
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FIG.686A 
FIG. 684 OPERATION 27 
OPERATION 35. HAND MILLING FOR SLEEVE LOCK OPERATION 31. TAPPING FOR SLEEVE 
_ Transformation—Fig. 691 Machine Used—-Whitney Manu- Transformation—Fig. 695. Machine Used—i’ratt & Whit- 
facturing Co. hand miller Number of Operators per Machine ney special tapping machine. Number of Operators per Ma- 
One Work-Holding Devices—Held in forms, clamped at chine—One. Work-Holding Devices—Held on center and rest 
end, Fig. 692 Tool-Holding Devices Drill chuck Cutting at rear end, Fig. 696; details, Fig. 697. Tool-Holding Devices 
Tools—End mill, Fig. 693 Number of Cuts—One Cut Data Taps held in collar by pin. Cutting Tools—Three taps, Fig 
Speed, 1,200 r.p.m.; hand feed Coolant—Cuttinge oil, in 698. Cut Data—Speed, 40 r.p.m Coolant—Cutting oil, %-in 
stream. Average Life of Tool Between Grindings—1,000 pieces stream Average Life of Tool Between Grindings—2,000 
Gages—Fig. 694, location from under side of handle Produc- pieces. Gages—Fig. 699, thread diameter and depth. Produc- 
tion—100 per hr. Note Working point, body and tail. tion—40 per hr. 
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OPERATION 35 
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OPERATION 38 
OPERATION 387. ROUGH MILLING FOR Ct CKING CAM ators per Machine—One. Work-Holding Devices—Rotating 
on P x3 - : , ‘ : , ix re, Fig. 706; tails i ie. 707: cam A controls movement 
Transformation—Fig. 700 Machine Used—Garvin No. 3 fixture, Fig. 706; details in I nga ed Bey Bend : Bogus , 
hand miller. Number of Operators per Machine—One. Work- of bolt. Tool-Holding Devices —Tape! shank. Cutting Tools 
Holding Devices—Clamped to forms, Fig. 701 details in Fig End mill, Fig. 708. Number of Cuts- One Cut Data Speed, 
702 Tool-Holding Devices—Taper shank Cutting Tools 600 r.p.m.; hand feed. Coolant—Cutting | oil, ss-in. stream. 
Form cutter, Fig. 703. Cut Data Speed. 200 r.p.m.; hand feed Average Life of Tool Between Grindings -560 pieces. Gages— 
Coolant Cutting oil, -in. stream Average Life of Tool Fig. 709, shape and location Production—40 per hr. 
Between Grindings—1,000 pieces Gages—Fig. 704, location : 
from under side of handle. Production—s0 per hr OPERATION JJ. REMOVING BURRS LEFT BY OPERATION 


CAM 


Ames Manufac- 
Number of Oper- 


MILLING FOR COCKING 


Machine Used 
machine 


HAND 


Fig. 705. 
upright drilling 


OPERATION 38 


Transformation 
turing Co. 16-in 


The fixtures or attachments used for cutting the 
locking cams or inclining the bolt afford a good example 
of this, the simplicity of the whole device being clearly 


poses. 


REAMER 

Number of Operators—One. Description of Operation— 
Removing burrs thrown up by operation 38. Apparatus and 
Equipment Used—Reamer, Fig. 710. Production—500 per hr. 


WITH 


38, 


shown in Fig. 706. This is a rotating or rocking fixture, 
in which the work holder is swung on trunnions. These 
trunnions slide in their bearings, as well as rotating, the 
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finished all over, as in mos 


he left way where a piece is to be 
Is the ol | 


end motion being due to the cam slot shown at the | 
end. The end movement can only take place as the piece — rifle parts. Usually, the hand or rotary file 
is rotated by means of the handle on the other trunnion, — tool that can be used, but an exception is found in opera 


and the amount of this movement is limited by suitable tions 40 and 41, where a special file comes into play, a 
in Fig. 724-C. This Is he te T the hand. the bolt hod) 


stops at the bottom of the lever. 

) The predominance of millers is very noticeable, and on _ is slipped into the opening, and a few twists of the hand 
these machines are performed some operations that we clear away the burrs left in milling the ejector slot. 
should be apt to consider lathe work. A case in point is The length of the bolt is very important, as the front 

in end holds the cartridge in the chamber and there must lx 


if the front ends of the bolt, as shown 


the milling 


_— 


if PP \ FIG. 7'5 a 
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FIG. 711, 712,713,714 OP 39-F1G.715,716, 717, 718 OP. 44 


OPERATION 44. HAND MILLING TOP OF UPPEX 


OPERATION 39. MILLING TO REMOVE STOCK, FRONT 
LOCKING LUG 


END; RUN WITH OPERATIONS 20 AND 46 
Transformation—Fig. 711. Machine Used—Pratt & Whit- Transformation—Fig. 715 Machin Used—Garvin No. 3 
ney No. 2 Lincoln miller. Number of Machines per Operator— hand miller Number of Operators per Machine Cyne Work 
One Work-Holding Devices—Work clamped to angle plate Holding Devices—Held on forms, clamped at ends, Fis ilf¢ 
in upright position, Fig. 712; two at one setting Tool-Holding Tool-Holding Devices—Taper-shan} irbor. Cutting Tool 
Devices—Standard arbor Cutting Tools—Two cutters, Fig. Form cutters, Fig. 717 Number of Cuts—One Cut Data 
713. Number of Cuts—One Cut Data—Speed, 50 r.p.m.; %-in Speed, 150 r.p.m.; hand feed Coolant Cutting oil 
feed. Coolant—Cutting oil, put on with brush Average Life steam \verage Life of Tool Between Grindings UE 
of Tool Between Grindings—1,500 pieces Gages—Fig. 714 pieces Gages—Fig. 718, shape and height from body l’ro 
duction—100 per hr. Note Working points, body and ends 


Production—50 per hr. Note—this is run with operation 46 


to he forced bane k against the holt. The 


Fig. 712. This, together with the turning of the body of — no room for it 
vital points, this holding the 


“head space” im one of the 


the bolt, as previously shown, would probably be consid 
place against the recoil of the dis 


ered lathe jobs in most places. Yet the fact that gun and — cartridge firmly in 
similar shops are more plentifully supplied with millers charge. The counterboring of this head space is therefor 
than lathes is probably largely responsible for this appar- divided into a roughing and a finishing operation, the 

first being done on a vertical drilling machine or millet 


ent preference. 
Burrs are one of the things that are always in evidence 
after a machine operation, and they are always in the 


and the latter in a special fixture with a hand facing tool 
The latter has a stop that can be very easily adjusted. 
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Sat FIG.724-A OPERATION 40 & 41 


OPERATIONS 40 AND 41. HAND MILLING EJECTOR SLOT, OPERATION LL. REMOVING BURRS FROM WELL WITH 


TOP AND BOTTOM REAMER 

Transformation—Fig. 719. Machine Used—Whitney Manu- Number of Operators—One Description of Operation— 
facturing Co. hand miller, Fig. 720, form and roller used temoving burrs from well. Apparatus and Equipment Used— 
Number of Operators per Machine—One Work-Holding De Hand reamer, Fig. 724-A; firing-pin reamer, Fig. 724-B. Pro- 
vices—Held on forms, clamped at end, Fig. 721; form below duction—300 per hr. 
the roller guides cutter to proper contour Tool-Holding De- OPERATION 441%. REMOVING BURRS WITH HAND TOOL 
vices—Taper shank. Cutting Tools—4j-in. slotting cutter, Fig a) ; aes se gues . TR +4 ‘ 
722 Number of Cuts—One Cut Data—Speed, 500 r.p.m.; REAR OF FRONT LUG 
hand feed. Coolant—Cutting oil, -in. stream. Average Life Number of Operators—One. Description of Operation— 
of Tool Between Grindings—1,000 pieces. Gages—Fig. 723; Removing burrs thrown up by operation 14. The special C- 
A, location from side; B, width of slot; C, location with barrel; shaped file is held in one hand and the bolt in the other and 
D, contour of slot Production—75 per hr, Note—Work- turned in opposite direction. Apparatus and Equipment Used 
holding points, body and ends. —Fig. 724-C Production—175 per hr. 


This method of using as a gage a piece into which the 


The gage is practically a receiver with the addition of 
part fits, or a duplicate of it, is quite common here and 


an adjustable stop that locates the distance from the bot- 
tom of the hand space to the back end, Fig. 730-A. has much to recommend it for general shop practice. 
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The thread in the bolt is the only one in the whole rifle 
in which the male screw turns while the rifle is in use. 
The sleeve is held from turning as the bolt is rolled up a 
quarter turn, and brought back for loading and cocking. 
This gives a quarter turn of the sleeve screw in the bolt 
each time the bolt mechanism is operated and puts more 
or less wear on the bolt thread in both the bolt and sleeve. 
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moves a quarter turn in its groove during the action of 
the bolt. This holds the front end of the cartridge ex 
tractor to the bolt and allows the bolt to turn while the 
‘xtractor slides back in its groove. 

In all work of this kind where close fits are demanded 
and where only very small variations can be tolerated, 
we see the great difficulty in getting away from the final 
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FIG. 727 
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OPERATION 45 & 454 


OPERATIONS 45 AND 45%. COUNTERBORING FOR HEAD 
SPACE, ROUGH AND FINISH 

Transformation—Fig. 725. Machine Used—Pratt & Whit- 
ney 14-in. upright three-spindle drilling machine Number of 
Operators per Machine—One. Work-Holding Devices—Drill 
jig, Fig. 726; bolt handle stops against a stop, while clamps 
are drawn down on body by an equalizer bar; details in Fig 
727; final finishing is done in hand fixture, Fig. 728. Tool- 


This is why the thread in this case is so much deeper 
than the thread by which the receiver and barrel are fast- 
ened together. It is also a fairly long thread, so as to dis- 
tribute the wear as much as possible, The amount of 


vork done, however, is so slight that the wear is almost 
negligible, the only pressure on the thread being due to 
compressing the main spring. 

In a similar way the extractor collar which encircles 
the bolt, in the special shallow groove provided for it, 
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saat FIG. 730-A 
Holding Devices—Taper shank. Cutting Tools—Two counter- 
72 Cut Data 


Two 
finishing cut at &5 
Average Life of 

pieces Fig. 730; A, 
counterbore to back end KB 
with hole, also acts 

80 per hr. Note 


bores with pilot, Fig. 729. Number of Cuts 
Roughing speed, 260 r.p.m.; hi 1 feed 

r.p.m. Coolant—Cuttine oil, -in. stream 
Tool Between Grindings—1,000 Gages 
total length from bottom of 
diameter of counterbore and concentricitys 
as a straight-edge across end Production 
Lower end of bolt is centered by fixed plug. 


hand-finishing touches. These are noticeable where all 
the close-fitting operations come together, such as the 
barrel and the receiver, the sleeve and the bolt, the fina 
length of the bolt when locked in place, the projection 
of the firing pin and other similar places. Here, too, i- 
where the value of actual experience in handling th! 
work counts, as many have found to their sorrow. Lon; 
experience with any fine mechanism gives a familiarity 
and an ability that it is extremely difficult to duplicate. 
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( ~) yy, FIG. 745 FIG.748A 
Ss” Collar 
06.747 FIG. 741,742,743 OP. 58 -FIG.744,745 OP 59-FIG. 746 OP 64 
FIG. 747, 748 OP 54-F 1G. 748A OP 55 
OPERATION 46. MILLING FRONT END TO FINISH; RUN OPERATION 64. FILING CAM, FITTING TO RECEIVER 
WITH OPERATIONS 20 AND 39 Number of Operator ye Description of Operation 
; my Filing and fitting cam, and cornering \pparatus and Equip 
Transformation—Fig. 731. Machine Used—Pratt & Whit- nent Used—Fil« Productior per hr (Gianes 746-A and B 
ney No. 2 Lincoln miller. Number of Machines per Operator 
One Fe tat dee ne tek Goneet A ane: on fix- OPERATION 53. CASEHARDENING 
ture, Fig. 732; details in Fig. 733 Tool-Holding levices . ® n , ; in ; a 
Standard arbor. Cutting Tools—Two milling cutters, Fig. 734 Hi yy A , 2 m4 6 de _ * \ seo \ ‘er e &, oor >» 
Cut Data—Speed, 50 r.p.m.; 5%-in. feed Coolant Cutting oil, oil; pack with ‘ bone and » leather Apparatus and Equip- 


put on with brush Average Life of Tool Between Grindings . Stead. Meme aa far rosnkves 
1,000 pieces. Gages—Fig. 735; A and B gage the long and THOR _ ae § 
short ends. Production—60 per hr. OPERATION 54. ASSEMBLING WITH EXTRACTOR COLLAR 


7 >» en . snene . . —_— . " on . Transformation Fig 747 Number of Operators—One 
OPERATION KK. REMOVING BURRS LEFT BY OPERATION Ds scription of Operation Bending and assembling collar to 
46, WITH HAND TOOL bolt: collar is heated to cherry red before bending Apparatus 
’ , rp al . and Equip nt Used Rockwell oil-burning forge; stand fx- 
Number of Operators—One. Description of Operation— — ae ee ed in aiid Fig 74s Prod ~- tion—200 per hr 
Removing burrs thrown up by operation 46. Apparatus and ei . 
Equipment Used- Hand tool used, similar to Fig. 729, but has OPERATION 55. FREEING EXTRACTOR COLLAR IN 
a handle. Production—500 per hr s:PEED LATHE 
SPI! >L 
OPERATION 47. PROFILING TO FINISH (MATCHING Machine Used—Machine built at Hill shops Number of 
. : ee Poe Operators per Machine—One W ork-Holdin Devices—In 
HEAD AND SPACE) hand Tool-Holding Devices—Round wooden holder on spin- 
Transformation—Fig. 736. Machine Used—Pratt & Whit- dle = mane, Fig — a AIT, ¥ 4 bolt whi h .- ~~ : in 
ney No. 2 profiler. Number of Operators per Machine—One ra tor-collar lugs and turn oe ron b which is - A... 
Work-Holding Devices—Held upright on fixture shown in me Sane; & sen med he “ ‘ "outel l ¥ th “a hy < nal wert 
Fig. 737; details in Fig. 738: machining diagram, Fig. 737-A spindle by placing ane on —— oO ne et oO wr} were 
Tool-Holding Devices—Taper shank. Cutting Tools—End mill, Cut Data—450 r.p.m. Coolant — Soucwee _— 
Fig. 739. Number of Cuts—One. Cut Data—Speed, 600 r.p.m . . . se . a ~wTPACTAR > 
hand food Coolant—Compound, %-in. stream Average Life OPERATION 56. FILING EARS ON EXTRACTOR COLLAR 
of Tool Between Grindings—400 pieces. Gages—Fig. 740, con- Number of Operators—On¢ Description of Operatior 
tour. Production 10 per hr Filing the top, sides of ears to fit extractor, and cornering 


\pparatus and Equipment Used File Production 80 per hr 


OPERATION 58. BENDING HANDLE OPERATION 52. POLISHING SURFACE 


Transformation—Fig. 741 Machine Used—Hoe hand screw Number of Operators—One Description of Operation 
press, Fig. 742 Number of Operators per Machine—One Polishing outside surface of bolt Apparatus and Equipment 
Punches and Punch Holders—Bending dies, Fig. 742-A Dies Used—Wheel and polishing jack Production—70 per hi 
and Die Holders—Square-shank punch holder, form-bendine ; 
die. Gages—Fig. 743, contour Production—120 per hr. Not« OPERATION 57. BURRING BOLT-STOP NOTCHES, WITH 


—Bolt handle heated in lead pot to cherry red and offset in OILSTONE 
press shown as VE 


Number of Operators—Or Description of Operation 


F — , ——* : 2 ; Burring stop notches Apparatus and Equipment Used—Oil- 
OPERATION 59. REAMING FIRING-PIN HOLE stone Production—300 per hr 
Number of Operators—One Descri : ‘ 
Nu! 4 ‘ Z s : ption of Operation— ‘-epatT , @r > "NING 
Reaming firing-pin hole Apparatus and Equipment Used OPERATION 65. BROWNING 
Speed lathe and reamer, Fig. 744 Gages Fig. 745, diam- Number of Operators—On¢ Description of Operation 
eter Production—125 pieces per hr Note—Work held in Same as with barrel Apparatus and Equipment Used—Same 


hand on center in tailstock. as with barrel 
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Letters from Practical Men 
PM vine a 
Taking the Smal] Lathe to the upper hand and cleaning out the entire room. | 
took the fire brigade over half an hour of hard work 


the Big Job 
The happened when | 


called upon to turn up the end of a generator shaft. 


was 
The 


machine was out in the country and weighed many tons, 


illustration shows what 


and there was no lathe in town big enough to take in the 


job; so instead of putting the job in the lathe L put the 
lathe in the job. 
The lathe | used was a small one and was clamped to 


ihe generator. The center in the shaft was put on the 





| mln 


HOME ddl 


AMIN 





TURNED 


HOW THE SHAFT WAS 


lathe center, and the lathe was then lined up with the 
job. I drilled the end of the shaft and put in a capscrew 
through the face plate to hold the center in the center of 
the shaft. 

The generator had to be turned by hand as power would 
fast, but six hours did the job and two 
laborers took turns rotating the generator shaft. Instead 
of the work costing about S100, it cost only about $10. 

North Yakima, Wash. J. K. ARROWSMITH, 


have been too 


% 


Too Much Efficiency 


A certain shop in New England prides itself on its 
efliciency. From the office boy to the general manager, 
all believe that they are the last word in system and 
that term “efliciency.” In the « 
partments are several gas heaters for melting paratlin, 


overworked one of 
operated by hovs. 

These paraflin pots had been the cause of several small 
fires at different times and should have been a lesson to 
the management and taught it the value of prepared- 
A few weeks ago one of the pots of paraffin caught 
fire and boiled over, dripping liquid flames on a quantity 
of waste and other inflammable material. The whole mass 


Hness 


was soon blazing merrily, which would have meant a 
serious conflagration had it not been for quick work 
on the part of a few employees who neatly mastered the 
The fire was 
the 


situation with the aid of fire extinguishers. 
well under control, with small 
factory fire brigade arrived. 

A few days later a fire that again broke out at the 
came near gaining 


but a loss, before 


<ame place, and from the same cause, 


to quench the flames, which caused a loss of about 370 


from fire and water, 


The second fire could have been put out as quickly 
as the first, had there been an extinguisher at hand, but 
there was not an extinguisher in the room; they had 
all -been used for the fire that occurred a few days 


before and had never been ree harged. The hooks wher 


hung were and the 


the extinguishers usually y empty, 
extinguishers were underneath a bench in the plumbers’ 
refilled. | there 
authorization order somewhere on the way, provided it 
hadn't lost in transit, 
countersigned and O. K.d by the different department 
in due time reach the 
This worthy, however, was deaf to all the 


room waiting to be presume Was an 


been which after being signed, 


would in charge of 


the refilling. 


heads, man 

pleadings of the paraffin-department foreman, and would 

not the much-wanted extinguishers without the 

necessary clearance papers, Harry B. STILLMAN, 
Plainville, Conn. 


touch 


= 
Simple Depth Gage for Tapping 
A blind hole is very hard to tap unless the machine has 
an attachment that will reverse automatically. If a few 
holes have to be tapped to various depths, the attachment 


is useless. If one tries to machine tap the hole by guess- 








work, the tap is apt - ~ 

to be broken. ‘The pores (‘9 » 

cork A is adjusted to (H#i--.- 7 . 
approximately the iii : | eam 
right depth; and Bo ee 

when it touches the se 


surface of the work, THE TAPPING GAGE 
the machine is reversed. The cork being flexible, if the 
tap goes in a thread more than intended no harm is done, 
as there is nothing to break. Witniam Ropers, 


Springtield, Mass. 


Plate Patterns 
The manufacturer of today who uses a number of small 


castines and who does not insist on having his castings 
made from plate patterns is in a number of ways losing 
that coo dividend 


on his stock. 


would go far toward 
ry : . 

The cost of an aluminum plate of patterns 
S75 


cash paying a 


is low, amounting on an average to about for a 
simple pattern for first-class equipment. 

The advantages of such a pattern are 
Uniform castings true to pattern are a saving in 


There is no danger 


plate many. 
creat 
the cost of finishing and assembling 
of the patterns becoming loose and lost, bent or out of 


When 


as nearly perfect as a 


shape. There are no pattern repalrs to pay lor. 

the plate 

punch and die; 

accurately from the pattern plate in the foundry as from 
Ty 


Climinate excessive gril 


properly made, it ts 
and castings should be produced just as 


1 will 
the press room sprue will be uniform and wi 


! 
ill 
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A few months ago a case came to my notice where 
a well-known manufacturer was using 50,000 small cast- 
ings a month from a certain kind of gated patterns. He 
could not see where there was any advantage in having 
plate patterns made. He did not realize that his castings 
were coming to him each weighing, on an average, 
That is a small 


2 02. 


more than the weight of his patterns. 


matter on a single casting. Tlowever, it makes an 
aggregate of 100,000 oz. a month, or 6,250 Ib. That 


amount of gray iron at 44%4c. per Ib. represents $281.25 
a month. This overweight was caused by rapping the 
pattern in the foundry, which is eliminated on plate 
patterns, 

Another great advantage 
hy the molder, due to the 
match to handle and no repairs to wait for. 
is more sure of getting castings free from sand _ holes, 
owing to a perfect match plate doing away with the old 


is the increased production 
fact that he has no heavy 
The customer 


sand patch. 

In making plate patterns, small patterns can often be 
so arranged that more can be produced in a mold than 
with gated patterns, and at the same time poured with 
the same sprue, which is a great saving and gives the 
foundry a chance to cut cost of production. The size 
of gates on plated patterns can also be reduced, as one 
large enough to run the castings successfully is all that 
is required. 

In gated patterns it is frequently necessary to use a 
heavy gate to keep the patterns in shape. Another ad- 
vantage is the elimination of complaints between the 
manufacturer and the foundry, because of imperfect 
castings. A. E. Howapay. 
Naugatuck, Conn. 


Finishing Glass Molds Inside 


The illustration shows a cast-iron mold for blowing 
glass. ‘This and similar ones are difficult to make true in- 
side so that the glass can be turned at the same time that 
it is blown. The casting is usually out of round. 

The mold is first faced off and then clamped together 
to drill the hinge holes. A tapered steel mandrel is placed 


HI 








Japer Stee! 
Moandre/ 





Cast Iron Mould 


Lead 


FINISHING INSIDE 





GLASS MOLDS 


After cooling, 
the mandrel is taken out and a slot is milled through the 


inside the mold, into which lead is poured. 


lead to the steel mandrel. The latter is then placed in the 
lathe, and with oil and emery on the inside of the mold it 
is clamped on the revolving mandrel, using judgment not 
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to clamp too tight as soon as the mandrel wears small. 
When this occurs, the lead is driven up on the tapered 
mandrel and grinding is continued until the mold is 
smooth inside. 

This is a good and quick way to smooth the inside of 
work of this kind, where the neck is too small to admit 
a boring tool. GEORGE B. FARMAN. 
Wellsboro, Penn. 


os 


Safety Collar 


An easily made safety collar that can be used on the 
end of shafting, ete., is shown in the accompanying illus- 
tration. 
a groove in the center, in which is placed a loose-fitting 


It consists of a round cast-iron collar having 
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THE SAFETY COLLAR 


flat steel spring. A hole is made in the spring through 
which to insert a screwdriver. The hole is turned away 
from the screw after the screw is tightened. The spring 
serves as a guard for the screw, and at the same time 
it will instantly stop if anything comes in contact with it. 
Hartford, Conn. J. E. Cooney. 
we 


Simple Adjustable Angle Plate 


The accompanying illustration shows a tool that we 
find quite handy on the drilling machine for drilling holes 
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SIMPLE 





ADJUSTABLE 





ANGLE 





PLATE 


at various angles. It will be noticed that the adjustment 
is secured very simply by means of the two studs and 
clamping nuts. WiILuLis Ropsins. 

Springfield, Vt. 
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Discussion of P i O ti 
; TM F 
Annealing Stampinys Made of = shown the three operations necessary to make the piece 
Sheet Steel from 0.018-in. cold-rolled steel. There are two draws fol 
lowed by rolling the thread, but there is no annealing 

On page 571 F. E. Olsen has opened a subject on between operations. 

which I would like to give some of my experience. I From // to K are shown the successive steps in mak- 
would also like to hear from others. ing a screw driver ferrule of 0.030-in. cold-rolled steel. 
4 What Mr. Olsen says about the annealing of steel This is also made without annealing, but if it were made 
of brass it would be necessary to anneal it at least once. 


stampings is fairly well known, but I cannot see any 
economy or any reason for brass-plating the parts to he 
As it is necessary to have a box of some kind 


My experience has been that in cupping and deep 
annealed. drawing sheet metal, steel can be drawn deeper than 
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ZF (E= ) EE ) brass without annealing, although the first draw on a 
“a ‘= } < ZB == Zi brass shell can be drawn slightly deeper than steel. lt 
= = BA P , , 
z= S Z Z Z is necessary to run the press a little slower for steel than 
\ = )) ZB A A for br: 
== FF SF Z || or brass, 
= A EZ Z Z| a bri ,; 
——7 Z AZ Z | For a lubricant in drawing brass we use a compound 
SEz FA ”™—™\ | F made by boiling 5 gal. of lard oil and 2 Ib. soda ash in 
a Zi a eS 
SEE Zz Ss | Z | 25 gal. of water. 
\ FF Z Z Z . 
a 4 \ By 4} § 4A) For a lubricant in drawing steel we use a good grade 
~ NS A “at 4 ‘ A of machine oil mixed with white lead and flake graphite. 
H I J - Binghamton, N. Y. Cuarves EK. KaAIL. 
STEEL SHELLS DRAWN WITHOUT ANNEALING aH 
7 oe o 2 a 
Inspecting High-Grade Gears-- 
to do the annealing in, it might just as well be one that ° 
— -™ An Analysis 
can be made air-tight, as brass-plating the articles will 
cost nearly one cent per pound. I should say to save Under the title of “Inspecting High-Grade Gears, 
M this cost by having the right kind of box for the an- ©" Page 580, Mr. Younger discussed the desirability of 
putting limits on gear drawings. In doing so he showed 
h the same stages 


nealing. 


Mr. Olsen says that in cupping a small steel shell 7% incidentally that gearing is going throug! 


of evolution that all other machined parts have to undergo 





in. in diameter, 34 in. deep, made of 0.018-in. sheet steel, 
On a shell of this size | would 
not expect to do any annealing. In fact 1 would ex 
pect to make it in one operation, unless the corners had 


As proof 


it is necessary to anneal. 


to be made sharp in the bottom of the cup. 
of this the accompanying illustration shows a few sam 
ples of shells that we are making in large quantities, 

At A and B are shown shells which we make in one 
operation. Those marked (C and D require two draws, 
although at times we have had material from which we 
were able to make them in one draw. But since the steel 
mills are so far behind in deliveries it cet 
good drawing steel, and we are using two draws on all 
shells that have a length equal to the diameter. The 
largest of these shells we have always made in two draws. 


is hard to 


After trimming they are threaded, but there is no an- 
[ am quite positive that if 


nealing between operations. 
this shell were made of brass it would be necessary to 


anneal it after the first operation. 


and G are 


At E, F 


before they are put on a manufacturing basis. 
While | am in complete sympathy with Mr. Younger’s 


a knowledge of the 


plea for “limits on gear drawings,” 
human inertia that will retard such a necessary dlevelop- 
ment leads me to believe that its application will not lb 


an easy matter in any establishment. 


Let us consider the various stages in limit fixing: and 
in going over them, let us try to see in what way they 
affect the fixing of limits for gearing. In considering 


the working of any mechanism with a view to interchange- 
able manufacture we have: (1) To consider what allow- 
ance is necessary between any two parts to make them 
function properly. This makes for efficient working. (2) 
Weigh carefully what tolerance, from a basis figure, can be 
allowed on each individual piece, and the cumulative ef- 
fect. These tolerances should be that 
consistent with the efficient working of the various pieces. 
(3) Finally. we have to consider 


the maximum is 


This assists production. 
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the human elements concerned. This is our most unstable 
factor. Here we have A, those in authority who should 
determine the limits, and B, those who later on will have 
to work to the limits when fixed. This naturally involves 
the consideration of methods of production and gaging— 
that is, testing. 

When we come to consider these three points we shali 
find that they are so interrelated that we cannot entirely 
separate them, but must consider each in its relation to 
the others. 

With gearing, our first difficulty would come when we 
want to fix an allowance that will permit the pieces to run 
properly. Everyone concerned will fiddle about with the 
gears and say they are “too easy” or “too tight.” But 
this is not what we want. We require something definite, 
stated in thousandths of an inch. Who will define it? 

As Mr. Younger says, clearances and tolerances in 
gears are a matter of taste; that is, the question is one of 
opinion and not one of fact. It must therefore be decided 
by the management in consultation with the others con- 
cerned. 

The probable decision will be that no “backlash” will 
be allowed. ‘This is of course no decision at all, because 
unless the gears are ground accurately, the tolerances on 
the center distances and the pitch-line diameters of the 
gears must be unduly fine. With fine tolerances and selec- 
tive assembling we may, however, achieve such a result if 
the tolerances are crossed. If, however, we desire real 
interchangeability, then the tolerances must not cross. 

Having made up our minds on this point, we must fix 
the tolerance for the center distance of the two shafts. 
Here we are up against something we cannot dodge. 
When we are boring two pairs of holes parallel to each 
other, say in the gear box of an automobile, there is no 
known method that will consistently produce such holes 
to an exact center distance. This is a broad statement, but 
I will stand by it. 

Many adopt certain methods of doing this kind of work 
and will swear to the accuracy of the result, but they never 
measure it or they would know differently. Here is where 
we get the inertia effect in full. “Dead accurate center 
distances,” “absolutely accurate gears,” etc., may be excel- 
lent talking points for a salesman, but they are meaning- 
less in the shop. If we can hold the center distances of 
two holes to plus or minus 0.001 in., 
larly well. Speaking quite generally, there wovid be a 
high percentage of scrap in most plants if limits of twice 


we are doing particu- 


that amount were rigidly enforced. 

Now we come to the gears, and we must decide the 
process of manufacture before we can decide the limits. 
For gears with ground teeth, we should naturally expect 
to keep closer to a basic size than with machine-cut gears. 
Many are under the impression that if gear teeth are 
ground, then the result is so fine that “limits” are super- 
fluous. 

Gear-grinding firms, however, have no delusions on this 
They know how close they can work commercially, 


point. 
One firm of gear- 


and express this in their guarantee. 
grinding specialists says, under the heading “Require- 
ments for Gear-Box Work”: 


A. Center distance not to exceed 0.0005 in. under size or 


0.001 in, over size. 


error not to exceed 0.001 in. in 12 in. in 


B. Alignment 
either direction. 

Cc. Holes in gears to be ground out not less than standard 
size and not more than 0.0005 in. over standard. 


Vol. 45, No. 25 
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Guarantee—With center distance standard gears ground 
and paired by Gear Grinding Co., Ltd., backlash not to ex- 
ceed 0.004 in. Smooth roll guaranteed. Gears to be mounted 
in box as paired by gear-grinding company. 

If we intend to have our gears ground, we can take 
the limits laid down by the firm that will grind them and 
insert them on the drawing. If, on the other hand, we 
are going to cut the gears ourselves by means of a method 
ihat is far less accurate than grinding, we shall probably 
figure up the drawing to a much finer limit, knowing full 
wel! that these limits will not be rigidly adhered to. This 
kind of self-deception is quite common in some plants. 

Once having fixed the limits, we must consider the 
method of inspection to keep the gears within these limits. 
Mr. Younger suggests two methods of testing—either with 
a “master gear” or a “master rack.” Unless the gear has 
to run with a rack, I think we can dismiss the latter, be- 
cause a gear might run with a rack and stick, or have 
backlash when run with a gear. 

No doubt the only safe way to test gears that have to 
be interchangeable within close limits is to test each with 
a master gear representing its mating gear. This test 
should take place on a testing fixture with fixed center 
distance. Any other kind of testing fixture is open to 
distrust. If limits are decided on, then two sets of plugs 
may be provided, each pair representing on the same block 
a “go” and a “not go.” This can be arranged either with 
the three plugs in one line or, preferably, with each plug 
representing the corner of a triangle. 

As we have said, the fixing of the limits will be the 
Once the limits are fixed the tool designer will 
The only 


trouble. 
soon provide means for checking the work. 
real difficulty lies in getting the “master gears” 
to size. Many methods have been described for determin- 
ing the exact size of a gear wheel, but nearly all depend 
on the accuracy of the tooth curve taken in conjunction 
with cylinders. Considered geometrically, such solutions 
are all right; but knowing that the tooth curve is doubtful, 
it.seems like trying to get accurate results from an inac- 


made 


curate basis. 

I would suggest the following as being absolutely cer- 
Make a testing fixture suitable for each master 
gear. Next cut three gears, each of which will run with 
each of the others without backlash. This will give exact 
results, as it is based on Whitworth’s surface-plate theory. 
The best way would be to get a gear-grinding firm to 
grind three that will run as described. 

One of these can then be kept as a reference, one used 
for testing the gears, and the other one kept as a spare. 
Owing to the expense of originating master gears, it seems 
preferable to have the limit on the fixture and not on the 
masters. It may be argued that by bringing the center 
distance of the fixture in to form a “not go” test, we are 
altering the conditions under which the gears will be run. 
As the test is a “not go” one, there must not be any run- 
ning, otherwise we must reject the gear. Apart from this, 
there will, as we have mentioned before, be some variation 
in the center distances of the shafts on which the gears 


tain: 


will work. 

Another point about gear-testing fixtures that is worth 
watching is that they should never be made exactly to 
the center distance given on the drawing. There are sure 
to be small variations in the diameter of the holes in the 
gears. The plugs on the testing fixture must be made to 
take the smallest hole; consequently, when gears are 
ground near to the maximum in the hole, they will run 
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on the fixture when they are large on the pitch line. This, 
if not watched, would give the same result as “crossed 
limits.” We would also get similar results when testing, 
say gear-box centers, with test bars and bushes in con- 
junction with limit test disks. That is, we must watch 
for any slackness, either of the bushes or test disks, on the 
test bar. 

There is one point that has seldom received any atten- 
tion, and that is the heat factor. This applies more par- 
ticularly to worm gears; but where the closest of work 
is required it may affect the accuracy of spur gearing. 
For instance, take the case of an aluminum gear box for 
an automobile. These are bored quickly, and the change 
in temperature during the operation can easily be felt by 
hand. If such a box is finish-bored while still warm, then 
there would be an error corresponding to the change in 
temperature. No doubt this is as a rule small. 

While there is not much heat generated in spur gearing 
when in action, this is not the case with worm gears. 
Here we have a considerable rise in temperature. Take 
the case of a bronze worm wheel, say 5 in. in diameter. 
Assume that the rise in temperature of the worm wheel 
under load is 50 deg. F. more than that of the casing 
that contains it. 

Then, if we assume 0.00001 as the coefficient of expan- 
sion for bronze, we have an increase in the pitch-line diam- 
eter of 50 &K 15 & 0.00001 = 0.0075. What is to be- 
come of this? Are we to allow for it in the limits, or shall 
we trust to some defect in the worm contact to take care 
of this and give us the necessary clearance by abrasion 
when tested ? 

The whole subject of limits for gearing is of absorbing 
interest and is worthy of much discussion. 

As I see it, at present, the unit of interchangeability 
is not the single gear, but any pair of gears. This means 
selective assembling and is not in the strictest sense abso- 
lute interchangeability. It has the merit, however, of giv- 
ing good gearing at a fraction of the cost of “interchange- 
ability of each gear.” WALTER G. GROOCOCK. 

Guilford, England. 
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A Country Repair Shop 


The recent articles describing the equipment and some 
of the older employees of the Douglas pump shop at Mid- 
dletown, Conn., pp. 529 and 591, has called to mind an- 
other interesting shop, though a small one, situated in 
the same locality. It is some twenty miles farther down 
the Connecticut River, in the village of Deep River, and 
for forty years past—possibly a great deal longer—it has 
been the center toward which all the machine repair work 
of the lower section of the county has gravitated. 

The presiding genius of the shop, and since its estab- 
lishment its sole proprietor and ofttimes its sole employee, 
is Charles Doane, always referred to by contemporaries as 
“Charlie” Doane, a mechanic still in fair health and in 
the possession of his skill as a workman, though approach- 
ing his 84th birthday. He is in every sense a typical 


Yankee mechanic of the old school who all his life has 
been put up against jobs for the accomplishment of which 
he possessed few tools and no adequate equipment, but 
always making good by the exercise of that inborn ingenu- 
ity which in these oldtime mechanics was sharpened to a 
remarkable degree by the very necessity of accomplishing 
herculean tasks with practically nothing to work with. 
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My earliest recollection of both the man and shop date 
back into the 80’s, when as a boy I was sent by my father 
to get a broken part of his sawmill repaired. I found 
the shop, but no evidence of life or activity. Inquiring 
at his house, nearby, I was informed that he was probably 
hoeing corn in the field near the shop, but if not there 
had “gone over to town.” I found him, among the rows 
of corn, and told him I had a rush job—that a feed shaft 
on my father’s sawmill had broken, and the hands would 
be idle until my return. He replied that as soon as he 
“hoed to the end of the row” he would look at it, an an- 
swer that in a few words characterized both the man and 
the whole school of master mechanics to which he belongs. 
Deliberation was the natural legacy of being continually 
forced to tackle jobs for which they had no tools but their 
brains. 

The hoeing completed, we went over to the shop, a ma- 
chine room of perhaps 30x60 ft., with a lean-to boiler house 
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at one end. At that time he had, besides the small two- 
cylinder vertical engine that furnished power, an equip- 
ment consisting of three lathes, a planer and a shaper: 
but it is my belief that in earlier years he had fewer tools, 
and possibly started with only the lathe, around which 
my recollections of the shop center. How old this lathe 
was, he himself did not know, but he did know that it 
was purchased second-hand and had seen considerable 
service in the year 1840. Judging from its design it 
would be surprising if it did not antedate the equipment 
described in the Middletown shop. Of the design of the 
bed and the head and tailstocks on this lathe I have only 
the haziest of recollections, but that the carriage had 
“power feed,” and the peculiar manner in which this 
power feed was secured and controlled, I recall quite 
clearly, and in the illustration have shown the essential 
features of the feed mechanism. 

It will be noted that there is no lead screw used, and 
no apron to the carriage. The carriage travel was ob- 
tained by a wheel and pinion attached to the bed and 
meshing into a long rack attached to the under side of 
the carriage. This pinion shaft extended through the 
back side of the bed and ended in a bevel gear. Along the 
back of the lathe will be noted a longitudinal shaft con 
necting to the crossfeed shaft by a bevel pinion, and driven 
from the lathe spindle by a round belt. Three cutting 
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speeds were obtained from the three-step cone for the feed 
belt. The method of throwing the feed in and out con 
sisted of tightening or slackening the feed belt by raising 
or lowering the cone end of the back-feed shaft with a 
com and lever. But the feature of this lathe most easily 
recalled is the rack. When the carriage was near the 
headstock, this rack projected from the head end of the 
lathe about three feet, and had a habit of catching the 
unwary in the region of the belt line, with a prod that 
was long to be remembered. 

The shop had no milling machine, but the genius of the 
man had overcome this difficulty by devising two attach- 
ments by which he converted his shaper into a miller. He 
removed the tool slide from the ram, and bolted on a 
milling head which was belt-driven from a special jack- 
shaft put up for the purpose, plumb over the average 
working position of the milling spindle. The second at- 
tachment was a screw feed device, bolted to the bed and 
to the ram, by means of which he fed the ram and milling 
head at the proper cutting speed. The work was then 
clamped te the shaper table or in the vise, and almost any 
milling job that came to hand in such a shop could be 
done. It is not probable that this man was the first to 
convert a shaper into a miller, but the idea of doing it 
and the method of accomplishing it in that particular 
shop were original products of his brain and entitle him 
to full credit, even though somewhere else and unknown 
to him another man did the same thing at an earlier 
period, 

Not the least interesting thing in this shop is the 
team engine. It is of the tandem, vertical tvpe, with 
crankshaft at the top, the bearings being supported on 
rod columns, with the driving pulley between bearings 
and the disk cranks at the outer ends. The remarkable 
thing about this engine is that it was built complete 
down to the most minute detail, in that shop and by Mr. 
Doane and his oldest son, then a boy just starting his 
apprenticeship. The old relic that had furnished power 
up to that time (about 1885) had gone back on them of a 
sudden, and the greater part of the work on this new en- 
gine was done by hand, father and son taking turns on 
“pulling the belt” for all the machine operations. 

A modern mechanic could spend days in this shop, 
listening to the old man relate his experiences in accom- 
plishing things where others had failed, and in going over 
the collection of “special tools” accumulated from sixty- 
five years of experience—a “bunch of junk” to the casual 
observer, but of absorbing interest to the man who appre- 
clates the ingenuity they represent. 

None the less interesting would be a record of the men 
who at one time and another have passed under the tute- 
lage of “Charlie” Doane. The writer knows perhaps a 
dozen now scattered all over southern New England, but 
that knowledge is limited to only a few years, whereas 
the shop and the man have been a source of mechanical 
education in that section for three generations. 

W. Philadelphia, Penn. F. Hl. Bogart. 
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The Actual Sizes of Drills 


Mr. Shirley, on page 777, wants to know what size a 
drill should be, to the nearest '/, 99) In. Twist drills, as 
a rule, are made tapering, being very nearly exact size 
near the shank and several thousandths over size at the 


point, varving of course according to size. For instance, 
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a ls-in. drill often comes two thousandths over size at 
the point, while a 2-in. drill often comes four or five 
thousandths over size. 

As for measuring drills in ten thousandths, I do not 
consider it important enough to go to the extra trouble. 
Neither do the makers, probably, as the drills soon get 
smaller with use until they are several thousandths under 
size. As to Mr. Shirley’s second query, “What size hole 
should it drill in tool steel or cast iron?” I will say that 
it will invariably drill over size in either metal, even 
though a small lead hole has been drilled. 

Replying to the third query, if Mr. Shirley wishes a 
correct finish he will have to use two drills before he uses 
the reamer. For example, if a 34-in. reamed hole is de- 
sired, drill first with an 4} drill, follow with a qin. 
drill, and the result will be a good straight hole that will 
give the reamer a decent chance to do good work. 

Janesville, Wis. J. A. Raueur. 


Fay 
Arbor for Machining Rollers 


In the article by Donald A. 
the arbor illustrated is not suitable for work of ijarger 


Hampson, on page 244, 


size, although it may hold where the cut is light or for 


filing. The reason for this is that when the work is put 
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HOW TO SHAPE THE ARBOR 


on the arbor and twisted, the rod has a tendency to climb 
up or bind. The angle is too great; and when the pres- 
sure of the cut is applied, will slip around the work. 
The accompanying illustration shows how this difficult? 
can be avoided. WALTER JORGENSON. 
Davenport, Lowa. 


How Would You Produce 
This Casting? 
The casting shown on page 318 can be molded in 
using green sand and a two-piece flask. 1 
differing only in 


two Ways 


have had similar castings made, 
dimensions, 

The casting illustrated can be molded by making the 
bosses loose pieces. _This is the way a jobbing or repair 
shop would tackle a few pieces in emergency jobs with 
skilled method is to use a 
for the inside of the casting. This is the quickest way 
and does not require much skill in molding. The item 
of expense is the core box and core. This last method 
I have seen successfully practiced for many years. 


Brooklyn, N. Y. G. STROM. 


molders. The second core 
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Seventeen-Million Dollar 


Tax on Intelligence 

Yes, you have read the title correctly—a tar, not a 
premium. Not on our daily physical necessities, nor on 
eur more or less dispensable luxuries, but on informa- 
tion—the one thing that is essential to the development 
of the mind. And this is proposed in the Congress of 
the United States of America in the year A. D. 1916. 

% 

The greatness of a nation may be measured by the 
extent to which it fosters the enlightenment of its citi- 
zens. No statesman, even of present-day average caliber, 
would be foolhardy enough to oppose the public-school 
system. A stand in favor of restricting the teaching of 
reading, writing and arithmetic would be unthought of 
by the most unthinking politician. It would have the 
deserved effect of terminating his public life as abruptly 
as a well-aimed hand grenade would blot him out physic- 
ally. 

Yet reading, writing and arithmetic are merely the 
tools one uses to acquire the further information that is 
to be of use to himself, to the community and to the 
state. The three R’s never built a railroad, or ran one. 
Beyond the education given in public schools must come 
acquirement of the knowledge of how to do things—that 
is the basis of material prosperity; and the knowledge of 
how to think—which is the basis of culture. A small per- 
centage of our population obtains this additional knowl- 
edge in universities; another small percentage absorbs it 
from personal experience, but the great majority of us 
must get it by reading educational books and periodicals. 

2) 

The more one sees of the limited vision of some present- 
day politicians the more he admires the wise and far- 
seeing statesmanship of past generations that led to the 
unification of our country in ideals and ideas. They were 
men who could look a deficit in the face without becom- 
ing hysterical, provided the deficit was of such a nature 
as to be a tremendous national asset in disguise. They 
were men who in days of depleted national revenue could 
formulate the wise policy of exempting schools and col- 
leges from taxation, thereby placing a premium on intel- 
ligence. And not stopping with educational institutions, 
but realizing that knowledge and information are sought 
as often in the pages of periodicals as in the classroom, 
they took a step toward encouraging those who were am- 
bitious to read and keep informed, by boldly cutting in 
half the Governmental postal revenue upon these periodi- 





cals. 

Bear in mind that this was at a time when the stage- 
coach and pony express still carried a large portion of 
the mail to the remote parts of our country. It was at 
the time when the Post Office Department was confronted 
with a heavy deficit at the close of each fiscal year—not 
such a time as the present when it earns a surplus, as 
reported by Postmaster-General Burleson within the last 


few days! 


Editorials 
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And now comes the tax on intelligence that will add a 
burden of $17,000,000 upon who are ambitious 
enough to keep themselves informed on current events 
or to possess themselves of up-to-the-minute information 
on developments in the arts, professions or trades. 

On Dec. 9 the House Committee on Post Offices voted 
to include as a legislative rider on the Post Office Bill an 
amendment fathered by Representative Randall of Cal- 
ifornia, applying the zone system, as applied to parcel 
post, to all second-class mail matter. Instead of the 
present flat rate of lc. per lb., or an increased rate of 
144c. per lb., as advocated by Mr. Burleson, this commit- 
tee makes the unthinkable proposal to discriminate against 
those American citizens who live remote from publication 
centers by taxing them as high as 6c. per lb. postage on 
all of their magazines, periodicals and newspapers. And 
this in spite of the fact that the Postmaster-General had 
recommended that the question be postponed until it 
could be ascertained what effect the change would have on 
the spread of educational periodicals. 


those 


% 

The American Machinist has no quarrel with honest 
and intelligent postal reform. Nor, we are sure, have our 
readers any desire to defraud the Government of what 
justly belongs to it. But neither you nor we should sit 
idly by and permit a few unthinking representatives who 
can see no further than next year’s budget to upset the 
broad-minded policies set down by wise and far-seeing 
statesmen. Just two days after the Post Office Bill was 
reported, this ridiculous rider was jammed through the 
committee. Two days to reflect upon a measure that will 
take $17,000,000 out of the pockets of the people who 
subscribe to periodicals! Hurrah, boys, hurrah; down 
with the cost of living and up with the cost of learning! 
Off with the tax on drinkables and on with the tax on 
thinkables! Let’s give Shoats Corners, Wash., $500,000 
for a marble post office and soak Tom Jones, who goes 
there to get his American Machinist every week, $5 a year 
extra for postage on his favorite paper! 

* 

We have not exaggerated this case a particle. The zone 
system as proposed for all periodicals proposes an increas- 
ing rate similar to the parcel post, culminating in 6c. per 
lb. for a distance of 1,800 mi. or over. The present rate 
is a flat one of 1c. per lb. anywhere in the United States. 
The weight of the Dec. 7 issue of the American Machin- 
ist was 33 oz. The average in November was 1.7 Ib. 
Readers who live 1,800 mi. or more distant from New 
York are to be penalized approximately $5 each per year 
for being ambitious enough to desire to keep posted on 
machine-shop practice, because apparently of their bad 
taste in not picking out a publication center as a place 
of residence. 

The revenue last year on 1c. postage was in round num- 
bers $11,500,000. Mr. Randall, the author of this (head- 
less) rider, estimates that the average second-class rate as 
proposed will amount to 24c. per lb. Here is a net in- 
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a surplus last year, compare 


crease of $17.225.000. Bearing in mind that the 


Office Department earned 
this boost of 150 per cent. with the cut of 50 per cent. 
made by the statesmen of 1885. Either we must be get- 
ting too much intelligence, or certain politicians must be 
having too little of it! 

If the Congressmen of the United States really desire 
to institute postal reform, let them begin at home. There 
is a golden opportunity for reform in the franking priv- 
ilege under which grand pianos and household furniture 
have been sent by mait/, and.through which every voter in 
the country is prior to election deluged with personal 
propaganda concerning the merits and achievements of 
the representative from his district. “To him who hath 
shall be given” is biblical, and true; but why should the 
fellow who is lucky enough to be in office avoid the postage 
incidental to reélection, while his more unfortunate rival 
who is looking for the job is forced to attach a 2c. stamp 
to every letter that he sends in search of votes ? 

The Post Office Department seems to be the most oblig- 
ing department of the Government. It is not enough 
that the Agricultural Department sees fit to distribute 
Dick and 


free seeds through Congressmen to Tom, 
Harry—but our post office must also carry the seeds 
eratis. Possibly if the recipients wanted them badly 


chnough to pay postage, there would not be so many of 
these gifts thrown away, to say nothing of the increased 
The idea, of course, 
no one will find fault 


postal revenue that would result. 


is to improve the agricultural art 
with this ambition, even with potatoes at $2 a bushel and 

Ford on every farm. But why, since we are a mechanical 
wud manufacturing as well as an agricultural people, 
tnake the machine-shop man and the readers of other in- 
structive periodicals pay the postage on Farmer Jones’ 
seeds ? 

That this rider is not a sincere effort justly to appor 
tion expense is undeniably manifested in that it specifies 
the retention of the free-in-county distribution of peri- 
odicals. In other words, the Government will undertake 
to distribute free of charge through its postal system the 
circulation of any newspaper unimportant enough not to 
vo outside of the county in which it is published. And 
this distribution is in large part through the most ex- 
pensive branch of the postal service—the rural free de- 
livery. A goodly portion of that $5 annual tax that Tom 
Jones will be asked to pay in extra postage on his Amer- 
ican Machinist will go toward carrying, free of charge, 
the Bugville Bugle to Farmer Perkins, who lives 10 mi. 
from town on a free-delivery route! What with the free 
postage on seeds and the free postage on county news- 
papers, it looks as if we industrialists should be able to 
learn something about scientific management from the 
agriculturists. 

Legislation that is rushed through a committee in two 
days cannot be discriminating, and discrimination ts es- 
sential to just enactments. It would be idle to say that 
there are no abuses of the second-class mail rate, but it 
would be unjust if educational periodicals are compelled 
to suffer for the sins of others. We recognize the justice 
of taxing theatrical property and exempting school prop- 
rtv—why not distinguish similarly between periodicals 
which instruct and those which amuse ? Why place obstacles 
in the way of the circulation of reputable technical, trade 
und religious periodicals because certain unscrupulous 
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publications parade their self advertising at second-class 
rates under the cloak of a nominal subscription price ? 
It is argued that trade publications should suffer this 
unjust discrimination because of the advertising that they 
carry. You cannot separate the advertising from the 
editorial pages of a trade or technical publication and 
say: “These pages are educational because editorial; and 
Ad- 
vertising pages in a technical paper are informative. They 
do not correspond with the unrelated advertisements in 


these pages are not, because they are advertising.” 


the popular magazines, which have nothing in common 
with their editorial contents. Advertisements in tech- 
nical papers are localized news items, invaluable to the 
man in the profession. All new. developments in the me- 
chanical line, when developed and proved successful, are 
considered to be fit for description in the editorial columns 
once. After that, they go into the advertising section. 
But to the man who has not had the issue in which they 
were described editorially, they are bona fide items of 
news and information, no matter in what part of the 
paper they are published. 

And do not forget that the second-class mail matter is 
the inspiration that calls into existence a large part of 
the first-class mail. Ten thousand inquiries have been 
known to originate from a single page of advertising mat- 
inquiries that took ten thousand 2c. stamps to send 
ten thousand the 


ter 
to their destinations, and more for 
first reply. 

We are not stating these facts because we are publishers 
of technical papers; but because, being publishers of tech- 
nical papers, we see perhaps more clearly than others would 
see it the gross injustice that this proposed rider at- 
tempts to perpetrate upon the reading public who must 
ultimately pay the bill. 

We object to the narrow-minded class legislation. that 
would penalize the man who must get his education large- 
ly through reading. 

We object to the unjust sectionalism that divides this 
country into a ring of zones, each ring imposing an addi- 
the spread of information. 


tional handicap on 
distinction that makes the mechanic 


We object to the 
pay the farmer’s bill for postage. 

We object to the step backward that we will take as a 
nation if we discourage intelligence. 

& 

And you, Mr. Randall—do you, as the father of this 
proposal to tax intelligence, realize its consequences to 
the people of your own state? Do you realize that you 
are doubling the cost of nine-tenths of the reading matter 
that the California—that you are 
placing a serious obstacle in the path of the mechanics 
in California’s shops, the civil engineers who build Cal- 


goes to citizens of 


ifornia’s bridges, the mining engineers who develop Cal- 
ifornia’s mineral resources ? 

You, and the county weekly that you own and that the 
Government circulates to your subscribers free of charge, 
will not be hurt by this bill, Mr. Randall; but the men 
in your state who are interested in things that occur out- 
side of your county will be hurt, and we venture to say 
that they outnumber you a million to one. 

| a 

And you, Mr. Reader, make it a point, as a_ patriotic 
citizen, to write your Congressman that you heartily dis- 
approve of the Randall tax on intelligence. 
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Collapsible Taps for Unlimited depth to which the work can be tapped except the len 


Thread Depths ol the shank, which can be made as long as necessary, 

The chasers are supported through their entire length 

The collapsible tap shown is one of the line that has Quring the cutting. The operation of these taps is similar 
been designed and put on the market by the National 4, that of the self-opening dies made by the same com- 
Acme Manufacturing Co., Cleveland, Ohio. The body pany. They may be used on either drilling machines o1 
and shank of this tap are of no greater dimensions than the chucking machines. Where the depth of the hole from 
cutting diameter of its chasers. Since the extreme diam- 9 front surface varies, an outside trip may be furnished, 
eter is the cutting size of the tap, there is no limit of the use of which insures collapsing at a civen depth. This 
line of taps is known as the Namco and is made in 13 





sizes ranging from 1 in. to 644 in. in capacity. 


Heavy Turret Lathe for Chuck 
and Bar Work 


The illustration represents the latest addition to the 
line of Libby turret lathes manufactured by the Inter 
national Mac hine Tool Co., ol Indianapolis, Ind. 

This is a 26-in. all-geared drive turret lathe adapted 


for both bar and chucking work. The two gears that 





drive the spindle are located one on either side of and 
close to the front main belt. The chuck ring gear is 22 
in. in diameter, 4 in. face and is keyed and bolted solidly 
to an I1-in. flange forged on the spindle. ATL headstoc! 
bearings are of phosphor bronze 
The machine is built with two sizes of spindle bore 

114 and 74% in. The latter is especially designed for 
heavy bar work, such as locomotive crosshead and knuckle- 
joint pins, shrapnel, automobile transmission gears and 


the like. This machine has a single pulley drive operat 








ing through an all-gear headstock with eight speed 





changes through gears and_ frictions. Power rapid 








SIDE VIEW AND SECTIONAL VIEW OF THE NAMCO traverse is provided for both turret and toolpost car- 


COLLAPSIBLE TAP riages operating at the rate of 35 ft. per min, 




















HIGH-POWER 26-IN. HEAVY TURRET LATHE 

Swing over ways, 26 in.; swing over carriage, 24 in.; travel of turret carriage, 72 in.; travel of toolpost carriage 72 in 
holes in turret, 4% in diameter of driving pulley, 18 in.; width of driving belt, 6 in.; extreme floor pace, 6x17 ft. by 
57 in. radius sweep of bar; net weight, 12,000 Ib. 
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Semi-Automatic Thread Miller 


The machine shown in the illustration was designed for 
milling threads on rifle barrels, fuse bodies and similar 
pieces, and is adapted for milling threads on any piece 
up to 2 in. in diameter if short (as for instance a fuse 
body) or to 144 in. if long (as a rifle barrel). The work 
is held in a collet chuck operated by a hand lever, as in 
a screw machine. The cutter is set in a vertical head 
and is adjusted for depth of cut by a serew with microm- 


eter dial. It is advanced into the work 
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separated from the liquid and kept from the pump. The 
machine weighs 1,000 lb. It is one of a line built by the 
T. C. M. Manufacturing Co., Harrison, N. J. 
Twin-Angle Compound Air 
Compressor 


As the name implies, the Twin-Angle compound air 
compressor consists of two complete compressors of the 
angle compound type set side by side on a common foun- 





by a cam operated by a hand lever 
and is withdrawn automatically when 
the thread is completed. This arrange- 
ment in practice is found to give uni- 
formity in the size of thread and is 
fast, as the operator does not have to 
give any thought to the depth of the 
cut once the correct adjustment has 
been obtained. The work spindle is 
rotated by a worm and wheel acting 
through a clutch. This clutch is en- 
gaged by the same lever that advances 
the cutter into the work, thus saving a 
movement on the part of the operator. 
On completion of a revolution of the 
work spindle the thread is completed, 
and the cutter is automatically with- 
drawn and the work spindle stopped. 
This spindle is returned, by a weight, 
to its initial starting position, here 
again saving the operator a movement. 





Bronze primers having 14 pitch threads 











1,4; in. in diameter and ¥% in. long 
can be cut at the rate of 120 per hr., 
and equally good time can be made 


on aluminum alloy fuse bodies 2x1% in. by 14 threads 


Whitworth. 


In the automatically 


reservoir the fine euttings are 








TWIN-ANGLE COMPRESSOR FOR 











SEMI-AUTOMATIC THREAD MILLER 


VARIABLE CAPACITY 

dation and driven by a common shaft. This shaft is 
provided with couplings at each end, so that either com- 
pressor may be cut out in case the amount of air needed 
over a considerable period is less than one-half the total 
capacity of the compressor. 

This machine is arranged to be driven by either motor 
or belt and is a product of the Sullivan Machinery Co., 
Chicago, Ill. It is equipped with a novel type of plate 
valve. 
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Knurling Brake-Lever Tubes 
for a Forced Fit 


By W. THompson 

Our former practice of assembling brake levers on 
vutomobile rear-axle brake tubes was to key lever and 
tube, assemble and braze. This produced a permanent 
job, but caused a great amount of trouble in removing 
flux from the bore of the tube and cleaning the tube and 
lever, a drawback that caused serious inconvenience and 
delay and ran up the cost of manufacture to a point that 
called for decided action. 

To overcome this trouble we resorted to knurling the 
tubes with a ,%-in. pitch straight knurl 14 in. wide. This 
method insured the lever being a good drive fit on the 
tube, which assisted by the key proved to be just as sat- 
isfactory as the brazed job at one-half the expense. Up 
to date we have produced nearly 100,000 tubes in this 
manner and have had no rejections. 











December 21, 1916 AMERICAN 


M A C i | N | Se 1009 


New York Industrial Congress-- 





By L. 
SY NOPSIS—The first congress held under the 
auspices of the Industrial Commission of the 


Stale of New York devoted four days to a discus- 
sion of accident prevention and health preservation. 
The spirit exhibited throughout was that of the 
pioneer—one who bravely and vigorously attacks 
a great problem of human suffering and economic 





waste. 
Everyone admires the courage of the pioneer. The 
frontier—his home—is dear to every American. Its 


dangers are well known, and the brave spirit that dares 
to face them belongs only to those who deserve to conquer. 

Accident, privation and disease are a part of the daily 
hazards of the pioneer. To him the unbridged river is a 
menace, the mountain cliff is a spot of danger, the over- 
hanging ledge holds the possibility of sudden death, the 
untracked forest promises little except starvation. ‘To a 
very great degree these hardships have disappeared in our 
But in their place has come to our industrial 
Think what such figures 


country. 
people a new set of hazards. 
as these mean! 

Each year 35,000 men lose their lives in American indus- 
try. Each year 2,000,000 workers are seriously injured. In 
the State of New York alone during the year 1916 there 
will have occurred the great total of 60,000 industrial ac- 
cidents. Of this number 1,500 will have produced death. 
The number of persons permanently and totally disabled 
will be 120. The number who will be partly and perma- 
nently disabled will be 6,180. The daily cost of these 
accidents is $40,000. The yearly cost of compensation 
will reach the huge total of $11,500,000. 

The Nature that 
handed by the pioneer have been chained for industry, 
but have also Frankenstein. Every year 
Nature’s power, but partly controlled, breaks over man’s 
bonds and takes a huge toll of human life. 

The force of a river torrent that the pioneer bravely 
dared at his crossing, is harnessed to supply power to 
And these same trains 


forces of were once faced single- 


become a 


drive trains and move machinery. 
and machines kill men—it is the force of the river exerted 
in another way. The same force of gravity that pulled 
the pioneer from the top of the cliff to death on the 
mountain side, also pulls the workman down the elevator 
shaft, or from the edge of the roof, or from the scaffold- 
ing. The same force that brought down a boulder from 
the overhanging ledge upon the unfortunate settler below 
brings down the countershaft or heavy casting in the 
shop, or the brick or piece of timber from the top of the 
building. 

Man faces hazards today, as lhe has always faced them. 
The dangers of the early days have largely disappeared 
as our wild continent has been subdued. In their place 
Can we not truly call the 
the 


are the dangers of industry. 
who are leading the safety-first movement 


men 
pioneers of today ? 

This thought was brought out in the sessions of the New 
York State Industrial Congress held in Syracuse, N. Y., 


A Meeting of Pioneers 


P. ALForD 


Dec. 11 to 14. It was the first meeting of its kind ever 
held in the Empire State. 

But 
came out In another way. 


This fact may have contributed 


to the spirit shown, the viewpoint of the pioneer 

The man who is putting his life into the safety-first 
movement, remembering that father killed on 
a railroad and his uncle crushed in a rolling mill, feels 
something as did the early settler who bridged a torrent 


his was 


where a friend was washed away, or who cut a road along 
a mountain cliff where a relative slipped to his death. A 
bit of the feeling of the crusader is in the man who is 
working to safeguard industrial conditions and who can- 
not forget that his youthful sweetheart walked through 
the unlocked doors of an elevator and was killed at the 
bottom of the shaft. 

Safety experts, employers and employees all showed the 
same enthusiasm in the 
tained, and planning for the future. 


discussing results already ob 


Codperation has 


been established between the industrial commissions of 
three great states, New York, Pennsylvania and New 
Jersey. The object sought is the unifying and standard 


izing of methods and devices. This of itself is an accom- 


plishment. And in private plants conerete results of 1 
greatest significance have already been recorded, 

The United States Steel Corporation estimates that 
since 1906 its safety work has saved the lives of over 14, 
000 men and a million dollars in money. Those 14,000 
wage earners and their families mean a city of 70,000 per 
sons. Is it not a result worthy of the pioneer spirit to 
have conserved the homes and well-being of a community 
of that size? 

During the last five years the president of every great 
railroad in the United States has backed the safety-first 
movement with his influence and the funds of his road. 
The State of Wisconsin has reduced the number of acci- 
dents to its industrial workers by 61 per cent. during the 
same period. A great smelting plant in the West has re- 
duced its lost time to one-tenth of what it formerly was. 
One of the largest paper mills in the country has gone for 
twelve months without a single accident causing disabili- 
ty for 24 hours. During the past year, eight establish- 
ments in the State of New York have reduced the number 
of their accidents ly from 30 to 62 per cent through ob- 
One the 


state has reduced its hazards and accidents by 75 per cent. 


serving modern safety methods. firm in same 
during the same period. 

Are not these revealing facts! 

They show what has been accomplished, what can be 
But the 
misery that has been prevented. This is the greatest re- 
sult of all. Only by a thoughtful study of the statistics 


can one begin to visualize in 


they give no hint of sulferine and 


achieved. 


a shieht degree how much 
pain and anguish industrial accidents bring to workers 
and their dependents. There is probably no daylight 
hour which does not see a mourning group around some 
newly dug grave, whose occupant was killed in industry. 
No moment of day or night is free from human pain 
caused by some industrial accident. And the pity of it 


all is that many of these injuries are preventable, 
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American Institute of Weights 
and Measures 


The assembling of engineers and manufacturers in New 
York City to attend the annual meeting of the American 
Society of Mechanical Engineers was taken advantage of 
to perfect the organization of a new association to deal 
with matters relating to weights and measures. This 
meeting for organization was held on Friday afternoon, 
Dee. 8. 

The objects of the society, its membership, their dues 
and the number and duties of its officers are set forth in 
the brief constitution of the institute. This is quoted in 
full below: 

Article 1, Name—The name of this association shall be the 
American Institute of Weights and Measures. 

Article II, Objects—The objects of the institute shall be: 

Section 1. The maintenance and improvement of our pres- 


ent (English) system of weights and measures, for the good 


of our commerce and industry and the well-being of our 
country. 

Sec. 2. the 
dis- 


and 


The education of the people with respect to 
importance of our weights and measures, through the 
semination of correct information with respect to them 
to the danger inherent in changes of our basic standards of 
measurement. 

Sec. 3. The improvement of old and the development of 
additional standards as they may be needed by reason of new 
conditions in commerce, industry, science and engineering. 

Sec. 4. The promotion of wise legislation for the con- 
servation of our basic English units of weight and measure, 
and opposition to hasty and ill-considered legislation involv- 
ing changes from our fundamental English standards. 

These objects shall be promoted: 

Sec. 5. By the of weights and 
all their applications, their actual use 
countries. 

Sec. 6. By the publication, as occasion may require, of an 
official bulletin giving the results of these investigations and 
other pertinent information, the bulletin to be distributed 
to members of the institute, manufacturers, engineers, mem- 
bers of Congress, and Federal, state, municipal and other 
officials in charge of weights and measures, and to the public. 

Sec. 7. By the collection, classification and custody of 
records relating to weights and measures, and by placing such 
records in permanent and accessible form. 

Sec. 8. By the delivery of lectures and addresses, and by 
participation in discussions before scientific, educational, en- 
gineering, manufacturing and other public organizations. 

Sec. 9. By the preparation of pertinent articles for publi- 
cation in periodicals and the public press. 

Sec. 10. By correspondence with newspapers, and especi- 
ally by preparing answers to all published articles which are 
antagonistic to the purposes of the institute. 

Sec. 11. By the scrutiny and analysis of proposed legis- 
lation relating to weights and measures, both Federal and 
state; by the presentation of relevant facts and arguments to 
legislators, to legislative committees and to the public; and by 
the scrutiny of acts and policies of government officials 
with respect to weights and measures. 


measures in 
in foreign 


investigation 
including 


oy 
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Sec. 12. By coiperation with other associations having 
similar objects, in this and other countries. 

Sec. 13. 3y such other means as may from time to time 
appear expedient. 

Article III, Membership—There shall be three grades of 
membership: Association, Corporation and Individual. 

Manufacturing, commercial, agricultural, transportation, 
engineering and other societies or associations in sympathy 
with the objects of the institute shall be eligible to Associa- 
tion membership. 

Manufacturing, commercial, agricultural, transportation 
and other corporations and firms in sympathy with the objects 
of the institute shall be eligible to Corporation membership. 

Individuals in sympathy with the objects of the institute 
shall be eligible to Individual membership. 

Association and Corporation members may each designate 
an individual to represent them in the affairs of the institute, 
and such representative shall be eligible to election as a mem- 
ber of the council. 

All classes of members shall have equal privileges and 
voting powers. Foreign associations, corporations, firms and 
individuals shall be eligible to membership on the same terms 
and shall have the same privileges as American associations, 
corporations, firms and individuals. 


Article IV, Dues—The annual dues of Association mem- 
bers shall be $100 for associations which are national in 
scope, and $25 for all others. 


The annual dues of Corporation members employing less 
than 500 employees shall be $25, and of those employing more 
than 500 and less than 1,000 employees shall be $50, and shall 
then increase at the rate of $25 for each additional thousand 
employees or fraction thereof up to a maximum of $500. 

The annual dues of Individual members shall be $5. 

Article V, Officers—Section 1. The affairs of the Institute 
shall be managed by a council of 15 members, or representa- 
tives of Association and Corporation members, to be elected 
annually through a ballot by mail. The council shall elect 
from its membership a president, one or more vice-presidents 
and a treasurer. From the council the president shall ap- 
point an executive committee of five members, of which he 
shall be one, which shall have supervisory charge of the af- 
fairs and management of the institute. 

Sec. 2. The council may employ a commissioner and also 
an associate commissioner, who, under the president and the 
executive committee, shall have charge of the offices and 
activities of the institute, and shall speak, write and other- 
wise act for the institute as its authorized representatives. 
The commissioner shall also act as secretary and shall have 
authority, under the executive committee, to employ such 
office staff as may be necessary. 

Sec. 3. There shall be prepared and sent to all members 
quarterly reports, giving a summary of the activities of the 
institute and of the results accomplished by it, to the end 
that the members may be kept in touch with its work. 

Sec. 4. Vacancies in the council arising through disability, 
death or resignation may be filled for the unexpired term by 
the remaining members of the council. 

Article VI, Meetings—The annual meeting of the institute 
shall be held in the month of December, as may be designated 
by the council. 

Article VII, Amendments—Amendments to this constitu- 
tion may be made on the initiative of the council, or of any 
10 members acting in concert through a written communica- 
tion to the council. Such amendments, when passed by a 
three-fourths vote of the council and sent by mail to the mem- 
bers through the bulletin or otherwise, shall become imme- 
diately effective. 
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epenenecencsons 


Forthcoming Meetings 


Engineers’ Society of Western Pennsylvania 
Monthly meeting, third Tuesday; section meeting, 
first Tuesday. Elmer K. Hiles, secretary, Oliver 
Building, Pittsburgh, Penn. 








Nusco Solidited Oil Lubricant. Sun Co., To- Society of Automobile Engineers. _ Annual yg Roshester Society, of | Technical | Draftsmen. 
ledo, Ohio. meeting, Jan. 9-11. Umited Engineers Building, Ie. secediars 857 Genence St. Rochester N Y , 


. New York City. 
Portable Tool Holder. Jackson, Schmitz & 


Shanks Engineering Co., Chicago, Il. 


Hand-Operated Traveling Cranes. Victor R. 
Browning & Co., Cleveland, Ohio. Pp. 4; 6x9 in. ; 
illustrated. 


Horton Chucks. 
Windsor Locks, Conn. 
4x7 in.; illustrated. 


Electric Welding. Wilson 
Co., Inc., New York City. 
64; 6x9 in.; illustrated. 

Ww. & B. Boring and Grinding Attachment. 
John Gibson, 210 Drumm St., San _ Francisco, 
Calif. Pp. 11; 3x6 in.; illustrated. 


American Society 


om sae Monthly 
Horton & Son Co. 


Pp. 42; 


The E. 
Catalog No. 16. 

Providence 
neers. Monthly 
each month. 
versity, Providence, R 


and Metals 
No. 1 Pp. 


Welder 
Catalog 


Colver F. Clarkson, secretary, 29 
West 39th St., New York City 
of Mechanical 
Monthly meeting, first Tuesday 
secretary, 29 West 39th St, New York City 
Boston Branch National Metal Trades Associa- 
meeting on 
each month, Young’s Hotel 
tary, 40 Central St., Boston, Mass 
Association of Mechanical 
meeting, 
J. A. Brooks, secretary, Brown Uni- 


New England Foundrymen’s Association. 
ular meeting, second Wednesday of each month, 
Exchange Club, Boston, Mass. 
205 Broadway, Cambridgeport, Mass 


Superintendents’ and Foremen’s Club of Cleve- 
land. Monthly meeting, third Saturday. Philip 
Frankel, secretary, 310 New England Building, 
Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. 
Regular meeting, first Wednesday evening of each 
month, excepting July and August. J. H. Warder, 
secretary, 1785 Monadnock Block, Chicago, Ill. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month, Manufac- 
turers’ Club, Philadelphia, Penn. Howard Evans, 
secretary, Pier 45 North, Philadelphia, Penn. 


Technical League of America. Regular meet- 
ing, second Friday of each month. Oscar S. Teale. 
secretary, 35 Broadway, New York City 


Engineers 
Calvin W. Rice, 


first Wednesday of 
W. W. Poole, secre- 


Engi- 


fourth Wednesday of 


Reg- 
Fred F. Stockwell, 
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Building Laundry Machinery 


By Frank A. STANLEY 





SYNOPSIS—The work considered in this article 
include S among other th ings the drilling of steam- 
drier ends to receive the studs for holding the 
heads, lwo special supports with roller rests be ing 
ulilized lo pe rmit free indexing of the castings in 
fronl of the horizontal drilling spindle » also the 
machining of small brass castings, brackets and the 
like with simple chucking fixtures. 





In an earlier article a detailed description was given 


of an improved type of laundry mangle or flat-work 


ironer, built by the Watts Laundry Machinery Co., Willi- 











FIG. 1. 
mantic, Conn. The accompanying illustrations represent 
some further operations recently seen in this shop and 
also touch upon certain unusual features of design inti- 
mately connected with apparatus of this character seldom 
seen in establishments building other classes of machin- 
ery. 

All mangles or clothes ironers have a cast-iron drier of 
some kind or other, usually a evlinder in form, that car- 


ries steam pressure up to 75 or 100 Ib. per sq.in. In the 





LAUNDRY-MANGLE 
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Watts type of ironer two steam cylinders are used, and 
in the larger-sized machine they are 50 in. in diameter 
Iny 120 in. long. 

Such driers are built up of a plain evlindrical casting 


suitably ribbed inside for additional strength, bored out 


at the ends to receive the heads, which have lone necks 


turned up to form journals upon which the evlinder may 


rotate. The heads are sec ured in position on the evlinder 


by studs and nuts in the same way that steam-engine 
cylinder heads are customarily attached. 
One of these driers is shown in the lathe in I =. 


mounted upon its own journals and turned—ready for 


polishing. The method of steadying the job in the lathe 





DRIER ON THE LATHE 

with special bearing blocks carried upon plain fixtures 
spanning the ways will be apparent upon Inspection of the 
A group of these driers will be noticed at 
of the 
different cylinders may be seen resting against the front 
of the lathe bed. Although as a rule these cylinders as 
smaller in diameter than the drier commonh 


photograph. 


the far end room, and a set of heads for three 


somewhat 
found in paper machines, they are in character practically 


the same, Their service is also similar in that they are 
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required to dry a damp material passed over their sur- 
face by an endless belt, or apron, of canvas, 

It is necessary that such steam cylinders, carrying the 
pressure they do, should be sound. After machining they 
are tested hydrostatically to about 200 Ib. pressure, in 
order that any imperfection in the casting, any blowholes 
or defects may be revealed by the leakage of water. This 
test also shows whether the fitting of the heads in place 
is properly done and whether there are any defects in the 
heads themselves or in the necks that constitute the bear- 
ing journals, through one of which in the case of each 
drier the steam pipe passes. The neck in that instance 
is of course bored out for stuffing-box and glands. 

Owing to the length of these castings, they are some- 
what awkward to handle in the process of drilling the holes 
for the head-holding studs. In the shop referred to, it is 
the practice to place the drier cylinder upon horses, as 
shown in Fig. 2, these being located at the end of a 
horizontal drilling and boring machine, which has already 
been illustrated in connection with special boring opera- 

















AND TAPPING DRIER-CYLINDER 
FOR THE HEADS 


DRILLING 
ENDS 


tions upon the frames and housings for this type of laun- 
dry ironer. 

These horses are each provided with a pair of rolls 
upon which the cylindrical casting is free to rotate. Fur- 
ther, an end thrust roll is placed at the outer end, as 
seen in Fig. 2. Upon these horses the work is held level 
and securely for the drilling and tapping of each hole, 
the drill being guided through a templet or circular jig, 
fitting nicely in the chamber in the end of the eylinder 
just as the head is afterward put in place. 

These seats at either end for the head and against 
which the drill jigs are placed are machined originally 
in the lathe by mounting the whole casting upon an arbor 
in the form of a spider that controls the work from the 
interior, at the same time leaving the outer ends free 
to receive the boring and facing tools necessary to ma- 
While the casting is held on this 
The assembling of the 


chine the head seat. 
spider, the outside is turned. 
heads in the cylinder and then mounting the cylinder in 
the lathe, as in Fig. 1, upon its own journals in suitable 
hearing boxes, enables the final cut to be taken on the 
outside, bringing the casting into proper condition for 
the polishing of the exterior surface. 
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Reference has heen made in a previous article to the 
pressure rolls and other rolls carrying the aprons for this 
ironing machine. These rolls are customarily made of 
heavy seamless drawn tubing, fitted with cast-iron heads at 
each end, the heads themselves being cast in the mold with 
steel journals, or gudgeons as they are commonly termed 
in the shops making such work. A set of such rolls is shown 


» 
25 


in Fig. 3, where in number are represented in outline 


with their respective diameters and the number of each 
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FIG. 3. SET OF ROLLS FOR CLOTHES IRONER 


diameter required for the 120-in. machine referred to. 
Five of the tubes are numbered 1, 2, 3, 4, 5, and marked 
extra heavy; these are the five pressure tubes used over 
the top of the cylinder in the mangle for pressing the 
work against the drying surface of the steam cylinder. 
The other tubes are used mainly as idler rolls and tight- 
eners for carrying the endless belt, known as the apron, 
around in contact with the surface of the drier cylinder. 

The heads of these rolls are of the general form illus- 
trated in Fig. 4. This is a typical head, the body of 
which is made to suit the inner diameter of the respective 
tube where it is to be used, the gudgeon or spindle for 
which is shown as 1, in. in diameter, although it may 
be even smaller or larger, the sizes usually being 1 in., 
1,4;. lyg and 144 in. The overall length of the head is 
about 101% in., and the diameter of the main portion of 
the body is about 214 in. 

The gudgeon is a piece of steel turned with the roughest 
feed possible in the lathe, giving a deep scoring effect, 
1, or ;¥y in. per turn. The portions that come immedi- 
ately under the enlarged diameters on the roll head are 
scored to form an anchoring channel, as indicated hy the 
dotted lines in the sketch. This gudgeon is placed in the 
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mold, where it is supported in seats formed by corre- 
sponding core prints on the pattern. Owing to its rough 
surface and scores, it is held securely in the casting when 
the latter is poured, Upon coming from the mold it is 
centered, squared off on the ends, placed on lathe centers, 
the outer end of the neck at the flange machined and the 
large diameters of the body turned for a shrink fit in 
the ends of the roll. The roll itself, made of tubing, is 
expanded by heating to admit the roll head, then allowed 


to cool and grip it tight. The tubing is usually about 
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out the wall Chere ire several otlhy 


fed out to cut 


brackets and boxes of similar nature where temporar\ 
walls cast in the work are cut out in machining operations 
in preference to having the metal entirely solid or to hay 
the 
the part. 

Fig. 6 illustrates 
to be all 


and faced up to the 


neg rough scale to remove on one or both sides ot 


a smal] part cast of brass. which has 


Mh Head 


body ana i} pruye 


turned over, must be closely si 


thread cut on the 
the 


Opposite end, There is a_ hole about 8%. In. cored 




















1% in. thick, although Ih some cases somewhat heavier whole leneth of the body. 
than this. After the heads Originally in making these it was a common practic 
are both in place, the tube to turn up the end taper and apply a pipe die, use a 
is finished upon the centers — special dog threaded to fit the pipe thread on the castin 
by grinding and polishing. place this in a lathe, shove the tail center against th 
There are a number of pe flanged end of the work, square up the flanve and then 
: culiarly shaped brackets and — turn down behind the inner face of the flanged end of th 
, boxes on this type of machin- body. This was something of a nuisance, as in reachiny 
ery, and a bearing of this down behind the flange some time was alwavs lost and 
’ kind for roll No. 6 is illus usually the tool needed resetting when changing from thr 
trated in Fig. 5. This is an squaring-down cut to the turning the body. 
FIG. & BEARING FOR open box placed with the slot To get around this, a change was made as follows: A 
ROLL for the roll journal at an drift is now shoved into the hole at the flanged end of the 
— 
ae 
Diam of F I ye Ee ( 
Vv 44 ' ©) 
=. . quare Plua Center 
s —_—— 
y y c. J \ 
/ r at = ‘a 
Unban = — ie geo D}) 
Lecafleke a M ’ ak ; I 4 Hole core 
FIG. 4. CAST-IRON HEAD WITH STEEL SPINDLE OR FIG. 6. CYLINDRICAL PIECE MADE 
GUDGEON FOR ROLLS FROM BRASS CASTING 
casting to produce a square openin 
” tél as indicated A plece Ol steel about an 
inch in length, but provided with a 
eood-si ed center, is then pressed mite 
Ae the hole to serve as a center and at 
8 F arbor for the driving dow and thus 
+ act in the same way as a regular arbor 
j * except for being square. In this way 
the casting is turned from the threaded 
; end straight up to the flange and ther 
aj 
iN / is now no working behind blind sur 
\ Key . faces or setting around of the cuttin: 
\ ; | Ff - fools in doing what turning Is necessary. 
) g ) iv N — The center as used in the squared end 
Oy ~___- -___—_ ~ ™ of the hole and as shown in Fig. 6 is 
sufficiently large to allow the dog to 
grip properly, After turning the work, 
FIG. 7 ee eee ene ee LINK the square center is removed by knock 
ing out from the open end of the cast 
angle of about 45 dee. and so proportioned that the roll ne. In the first arti le on this shop, reference was made to 


may be easily dropped into place, but cannot then be 
; This 
is an awkward piece to machine, and the work is accom- 
plished by having it cast with a curved temporary wall 


pulled out until released by slackening its apron. 


approximating the curvature of the end of the casting it- 
self, as indicated by the dotted line. This is 
fixture on the miller and the vertical spindle fitted with 
a cutter which is run down into the end of the job and 


set up on a 


the system ol operating links for actuating the pressul 


roll boxes to lift the rolls or drop them into position o1 
the drier. 
the 
frame, 


wxes at each end ol 
slots in the top of the mat 
the stud holes in the 


There are five of thes 
machine, carried in 
To actuate them uniformly, 
operating disks for carrving the lower end of the link 
must be correctly positioned. 


The method of locating the center for each link is indi- 
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‘ 
By Rosert Mawson 
Motor Co., Mack Works, Allentown, Penn., in machining 
SYNOPSIS—In this article are shown jigs used parts for commercial vehicles. In this article are shown 
in machining some of the smaller parts for auto- other similar tools at the same factory. The jigs here 
mobiles. On those pieces having circular bosses described are mostly used on small parts, but have been 
a sliding V-block and a fired V-block are employed found to give satisfaction in service. The spring latch 
as locating mediums. On some of these jigs the provided on some of the jigs for holding the cover in 
bushings are carried in the cover; in others the place greatly reduces the time required for the workman 
bushings are part of the jig body. Some of the to insert the rough part. j 
tools are provided with a spring latch that enables A careful reading of this article as well as the pre- 
the cover to be quickly held in place. vious ones inghe series will suggest valuable ideas in 
special tool design not only for automobile work, but for 
On pages 1018 and 1019 were illustrated some of the other machine manufacturing where jigs and fixtures are 
special tools, jigs and fixtures used by the International necessary in securing interchangeability of parts. 
‘ 
— FIG.10 FIG.I2 
JIGS AND FIXTURES FOR MACHINING AUTOMOBILE ARTS, SHOWING THE WORK IN POSITION 
FIGS. 2 AND 2-A FIGS. 8 AND 8-A 
Operation—Drilling motor front-support frame bracket, Operation—Drilling and reaming dumper shifter-rod cas- 
Fig. 1. The milled casting is located at one end against ing, Fig. 7. The casting, which has been previously ground 
fixed stops. A sliding V-block operated by a knob-headed on the base, is located by two sliding V-blocks operated by 
screw at the other end of the jig locates this end and forces knob-headed screws through the cover, which is held down 
the casting back against the _ stops. The cover is then with a latch. 
dropped down, being held by a latch. A screw through the Holes Machined—Six ™/,-in. drilled, one 1%4-in. and one 
cover is tightened on the piece and holds it securely. 1%-in. spot drilled and reamed 
Holes Machined—Three ™/ -in. drilled. FIGS. 10 AND 10-A 
FIGS. 4 AND 4-A Operation—Drilling and boring  steering-gear frame 
Operation—Drilling gear-shifter crank ball cap, Fig. 3 bracket, Fig. 9. The casting, which has been previously 
The casting, which has been previously bored, is placed on milled, is located against stop pins at the rear and one side, 
a machined plug. A sliding V-block operated by a knob- knob-headed screws being employed to force the piece against 
headed screw is then tightened against the casting to locate them. The cover is then dropped down and held with a spring 
it. The cover, which is afterward dropped down and held latch. 
with a knob nut, is provided with an equalizing strap that Holes Machined—Three %-in. drilled and one 3-in. bored ‘. 
allows it to accommodate any inequality in the casting. 25, in. deep. 
Holes Machined—Two ™/,-in. drilled. FIGS. 12 AND 12-A 
FIGS. 6 AND 6-A Operation—Drilling pipe flange, Fig. 11. The forging is 
Operation—Drilling gear-shifter lever ball cap, Fig. 5. located in a fixed V-block at one end and by a sliding V- 
The casting is located in a similar manner to the tool, Fig. block at the other end. Motion for the sliding member is 
4. The cover is then dropped down, and the knob-headed obtained by a knurled-head screw that controls a slide at- 
screw through the cover holds the casting securely. tached to the V-block. 
Holes Machined—-Tw > */q-in. drilled. Holes Machined—Two “™/q-in. and one 1™/q-in. drilled. 
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Production Gages 
By I’. Hl. Bocarr 


A practice which is beginning to have many advocates 
in American shops is the use of two distinct sets of 
tolerances and limit gages in the manufacture of every 
component. The master set, or inspection gages, are 
made with the full tolerance allowed on the working 
drawing, and in common practice are held to a maximum 
error of two-tenths of a thousandth from the absolute 
dimension. The second set, or duplicate sets, are made 
for use in the production of the components in the fac- 
tory, and are plainly marked in a manner to distinguish 
them from the inspection gages. On the production gages 
the full tolerance is reduced by about 20 per cent., and 
the limiting dimensions established accordingly. More- 
over, in their manufacture the permissible error is in- 
creased to one-half a thousandth, and many manufacturers 
use the gages soft or with the wearing points surface- 
hardened. 

EXAMPLE AppLieD TO MUNITION WorK 


The first example of this that came under my observa- 
tion was in a plant manufacturing 3-in. cartridge cases 
for the French commission. The commission had their 
own resident inspector, who had come provided with two 
duplicate sets of gages, one for his own use, and one 
for reference use by the contractor. The manufacturer 
had had numerous duplicates made of the various gages, 
all of them dimensioned in millimeters and to the full 
tolerance allowed by the master set. I observed, soon 
after becoming connected with this organization, that 
there was continual bickering between the French = in- 
spector and the various supervisors and the company 
inspectors as to whether certain machined parts were 
within the limits specified. Repeated trials of several 
supposedly duplicate gages usually produced more and 
more heated arguments, which ended by getting out the 
official millimeter micrometer and actually measuring 
the dimension. In some cases it would be half a 
hundredth of a millimeter over the specified limit, in other 
cases slightly under; but no matter which side won out, 
they were usually disputing again in a few minutes. 


THE Sources OF THE TROUBLE 


I carefully investigated this annoying condition, and 
traced its cause to two sources. One was the fact that 
few of the American shops that were making the pro- 
duction gages for this company had been able to secure 
millimeter micrometers, and had converted the figures on 
the drawings furnished them to inches, in some cases 
carrying the conversion to only three decimal places. The 
fact that the unit of French mechanical measurement 
is a hundredth of a millimeter, or only about four-tenths 
the length of our thousandth of an inch, led them in 
iiany instances into a considerable error from the specified 
limits, and these errors proved a continual source of 
trouble in production. The other cause was the difference 
in “fee!” of the men who happened to be doing the gaging. 
‘iheoretically, any dimension measuring exactly to the 
Maximum or minimum is as good as can be made, but 
so much as one-tenth of a hundredth beyond either limit 
will cause the French inspector to shake his head and 
exclaim, “That eez not satisfactory.” An experienced 
mechanic will appreciate that this condition gives oppor- 
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tunity for a wide difference of opinion as to what is 
right and what is wrong, due to the slight difference in 
the feel of a gage on parts varying from each other by 
such infinitesimal measurements. 

As a means of overcoming this whole difficulty, it was 
suggested to the manufacturers that on all the more im- 
portant dimensions they make up gages marked “For 
Use on Production Only,” and reduce the tolerance 
allowed by them sufficiently to offset both the slight errors 
in the gages themselves and the difference in feel. This 
suggestion was carried out, the production gages being 
dimensioned in inches, and the limiting dimensions being 
reduced a half-thousandth where the theoretical tolerance 
was for 0.002 to 0.004 in., and a thousandth where it 
was greater than 0.004 in. In other words, the tolerances 
were reduced 0.001 and 0.002 in. respectively. 


RESULTS OF THE IMPROVEMENT 


The improvement brought about by this revision of 
cage limits was very marked. On the diameter of the 
rim and barrel of the cartridge cases—two dimensions 
that had been a constant bugbhear to the machine-depart- 
ment foreman and his inspector—arguments disappeared, 
and rejections were cut to one-tenth what they had been. 
The manufacturers were not able to apply the revision 
completely, as it would have meant the serapping of all 
their gages and the making of several new sets, which 
they could not afford nor had they time to do. 

This experience convinced me that in limit-gage pro- 
duction the practice of using gages on the machines 
with less tolerance than on those used for inspection has 
sufficient merit to warrant very careful consideration. 
Certain drawbacks developed, however, which should in- 
dicate that it would be advisable to go slow before 
adopting the method in a large manufacturing plant. 
The first difficulty was the confusion caused by having 
two sets of gages and practically two standards for every 
operation. This could be overcome by careful control 
of the use of the gages and of their disposition when 


not in use. 
CAUTION IN THE USE or DouBLeE Limits 


The second difficulty was that, as soon as the operators 
on the machines learned there was a wider tolerance 
than that allowed by their gages, they were inclined to 
take advantage of it. In other words, they were not so 
particular to keep inside their gages, because if they 
went outside a little they guessed it would be all right, 
knowing there was a wider limit farther on. The best 
cure for this trouble would be to keep it a shop secret 
that any other tolerance existed than that on the gages 
furnished the operators. But to preserve secrets of this 
nature in the average factory organization is no easy 
task, as any manufacturer knows from experience. 


VARYING PROBABILITIES OF SUCCESS OF THE PLAN 


To what extent this system of using a double standard 
in gaging interchangeable work will be generally adopted, 
only more time and experience can determine. While it 
has much in theory to recommend it, the objections Just 
cited might under certain circumstances offset every ad- 
vantage, and it is probable that it will work out with 
varving degrees of success in different plants, owing to 
iiore favorable conditions in one than in another. 
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Forging-Hammer Foundations 


By TERRE 





SY NOPSIS—This article reviews modern prac- 
tice. The different methods which have heen and 
are now commonly used are considered, and the 
advantages, disadvantages and applications of each 
of the different types of construction are pointed 
out. 





The functions of a foundation for a drop or a steam 
hammer are to furnish a footing of sufficient area to pre- 
vent the machine from sinking into the soil, to maintain 
the machine in an upright fixed position and to retain it 
in alignment with its lineshaft, to insure that the ham- 
mer blows will have maximum effectiveness, to assist in 


; 






of Board wher up 


bye) 


FIG3 


FIGS. 1 TO 6. 


Fig 1—Typical monolithic drop-hammer foundation construction 
Z i 3—Foundation for an arrangement of a 


Fig. 
—Foundation 


Bliss Co. 


drop hammer; E. V 
4 


dry and Machine Co. Fig. 
Foundry and Machine Co. 
and Machine Co. Fig. 6—Timbers on 


and arrangement 


end forming pedestal 


absorbing the jar incident to the blow of the hammer and 
sometimes to reduce or eliminate noise. A foundation 
may satisfy one or more of the above and be entirely in- 
adequate as to the others. 

Conditions affecting the operation of gravity drop or 
steam drop hammers may not be wholly identical with 
those affecting steam forge hammers. This fact must 
be considered in designing the foundations for each of 
these two types of machines. 

The area of the footing of a hammer foundation, 
ABCD, Fig. 1, must be sufficient to prevent the machine 


i 
5° 





A NUMBER OF HAMMER-FOUNDATION 


Fig. 5—Foundation for an arrange 


LL CROFT 


from settling excessively either due to its own dead 


weight or to downward forces incident to the repeated 
hlows of the hammer. If the anvil of the machine is 


relatively heavy, the force of the blow will be absorbed 
by it and will not be transmitted through the foundation 
to the footing. On the other hand, if the anvil is rela 
tively light, then much of the force of the blow may be 
transmitted to the footing. In such a case it is possible 
that the downward force incident to a hammer blow may 
be greater than that due to the dead weight of the ma 
chine. This condition should be given consideration and 
the area of the footing proportioned accordingly. 

It does not appear feasible to specify safe pressures 
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Section A-A 
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INSTALLATIONS 


Foundation for a 1,000-lb. broad-lift, gravity 


Fig 
Foun 


1,500-lb. steam drop hammer; Massillon 
for a 1,100-lb. single-frame steam forge hammer; Massillon 
ment of a rvupe-lift, gravity drop hammer; Canton Foundry 


cushion for light anvil hammer 


different soils, because of the number of uncertain factors 
involved. Obviously, the bearing area in a loose or weak 
soil should be greater than that in a solid one. <A _ bed 
rock substratum will sustain almost any load that will | 

imposed upon it. The bearing area to use for a hamn 

foundation must then be determined largely on the bas 

of prior experience. A study of the proportions of the 
examples described later will indicate what unit bearing 
areas have been found satisfactory in practice under 
average conditions and what should be avoided as being 


outside of the limits established by experience. 
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To maintain the hammer in a vertical position and in 
alignment the bearing area should be great enough to 
prevent the foundation from settling along one side or 
corner. Lt is possible to have sufficient bearing area to 
prevent the foundation and machine from sinking as a 
unit, and yet this area may not be great enough to pre- 
foundation from. settling unevenly or from 


or shifting around and getting out of align- 


vent the 
“jigeling” 
ment, 

If the foundation does not sustain the hammer frame in 
a vertical position, the guides of a drop hammer or the 
cylinder of a steam hammer will be thrown out of plumb. 
Then the hammer head, instead of sliding vertically in 
its guideway, will press thereon unevenly. Where this 
occurs the guides of a drop hammer may be strained until 
broken, or the parts of a steam hammer may be unduly 
worn. If the foundation does not maintain a belt-driven 
hammer in alignment, belt slippage and wear are the re- 
sult. The center line of the machine passing through the 
anvil from right to left should be parallel with the driv- 
ing lineshaft. 

If the blows are to be most efficient the anvil should 
yield but little when the hammer strikes. As will be shown, 
maximum effectiveness cannot in every case be attained 
by the provision in a foundation of great bearing area or 
considerable mass. The relative weights of the hammer 
and the anvil are an important feature in this connection. 

The distinction between gravity drop hammers and 
double-acting steam hammers is this: The hammer or 
“drop” of an ordinary drop hammer, Fig. 2, acts solely 
because of its own weight and travels freely in its slides. 
Hence, after it drops and strikes its blow, it rebounds 
instantly and does not occasion excessive tensile stresses 
in the frame or in the guides of the machine. At the 
instant at which the hammer of a double-acting steam 
hammer strikes its blow, the steam pressure may be push- 
ing against the piston head. This can introduce tensile 
strains in the frame of the hammer. 

The design of a drop-hammer foundation is determined 
largely by the ratio of the weight of the anvil to the 
weight of the hammer. Timbers on end comprise the 
most satisfactory and economical support for drop ham- 
mers having a low ratio of anvil weight to hammer weight, 
while a concrete foundation provides the most satisfactory 
and economical base for “high-ratio” hammers. 

If the anvil of a drop press is sufficiently heavy, all 
that is required of its foundation is to prevent settling or 
shifting. It is possible and commercially feasible to in- 
corporate enough weight in the anvil so that it will absorb 
nearly all of the effect of the blow. 

The desirable ratio between the weight of the anvil and 
the weight of the hammer for drop hammers is now gen- 
erally conceded to be at least 15 to 1; that is, for effective 
economical operation with a 30-in. fall of the hammer 
the anvil should be at least 15 times as heavy as the 
hammer. Formerly a 10 to 1 ratio was considered satis- 
factory, and a hammer designed on this basis will give 
fairly good service if suitably installed with its anvil 
on a timber pedestal. 

Drop hammers are sometimes made having a ratio of 
anvil weight to hammer weight greater than 15 to 1 
merely to insure a blow of maximum effectiveness. In 
other instances these high ratios have been adopted be- 
cause it was not feasible to construct timber-pedestal 
foundations of the types essential for good results with 
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“low-ratio” hammers.  Tligh-ratio hammers have the 
further advantage that foundations of relatively light and 
simple construction can be used. Little or nothing is 
gained (at least where the hammer does not drop through 
a greater distance than 30 in.) by increasing the ratio 
much above 20 to 1. 

High-ratio drop hammers are the more economical be- 
cause more and better work can be produced with them, 
hecause the timber pedestals which are required for sup- 
porting low-ratio hammers and which involve expensive 
maintenance are eliminated, and because breakage and 
consequent shutdowns are minimized. The extra first 
cost of the heavier machine is probably offset by thee 
three features, it being assumed that the expense is reck- 
oned on an annual charge basis. 

Drop hammers in which the ratio of anvil weight to 
hammer weight is less than 1! to 1 should be supported 
on wooden pedestals, Figs. 3 and 5. Where the ratio of 
anvil weight to hammer weight is low, the anvil will not 
of itself absorb the blow. It must be supported on a some- 
what resilient material which must, however, have consid- 
erable mass. If such an anvil is mounted on a rigid base, 
as a masonry foundation, it will “jump around” or possi- 
bly crack the material of the foundation by its constant 
vibration or introduce, because of the unabsorbed shocks, 
excessive stresses in the frames of the hammers. These 
stresses may cause breakages and shutdowns. 

The function of the timber pedestal used for supporting 
a drop hammer of low-ratio design is to act as a semi- 
rigid cushion that absorbs much of the force of the ham- 
mer blow and transmits the remainder to the soil or the 
masonry footing under it. Timbers placed on end are 
apparently better for this duty than other materials. 
Hence a timber pedestal is much better than a solid con- 
crete foundation for low-ratio hammers. Where a high- 
ratio hammer is mounted on a timber pedestal when the 
hammer comes down, even with a very heavy press, the 
shock produced in the supporting timbers can be scarcely 
detected by the hand. 

The disadvantages of a timber-pedestal drop-hammer 
foundation are that the timbers will ultimately decay. 
The replacement expense involved may be considerable. 
Timber-pedestal supports are the most satisfactory and 
economical for drop hammers in which the ratio of anvil 
weight to hammer weight is low, because if such hammers 
are mounted directly on concrete or solid masonry the 
breakage of the frame of the drop and of the dies will 
be excessive. 

A typical arrangement of a timber-pedestal foundation 
is shown in Fig. 6. The pedestal comprises one or more 
timbers on end held together in one unit. The rectang- 
ular end of the composite pedestal should be somewhat 
larger than the lower face of the anvil that is to be sup- 
ported. Ordinarily, square sticks not smaller than 8x8 in. 
are used. Where feasible, 12x12-in. sticks should be 
utilized, because the larger ones require fewer bolts or 
straps for binding them together. The pedestal should 
be supported, preferably in a recess cast for its reception, 
on a monolithic footing, usually of concrete. This foot- 
ing should have sufficient bearing area so that the unit 
load on the supporting soil will be well within the safe 
This will be determined largely by local soil 
conditions. The footing should be thick enough, possibly 
three-quarters as thick as it is long, to insure against 
any possibility of its cracking. 


limit. 
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For small low-ratio hammers a single stick set on end 
may be used for a pedestal, as shown in Fig. 7. A 12x12 
in. or a 14x14-in. stick often has sufficient cross-sectional 
area to sustain a low-ratio anvil. A footing comprising 
a monolithic block of Inasonry or concrete should be used 
under the lower end of the stick to distribute the load im- 


posed on the soil over a safe area. 


Cedar or chestnut is preferable because of their long 
However, almost any 


in the earth. 


buried 


lives when 
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Cedar, 15 yr.; chestnut, 12 yr.; o yr.; juniper, 


81. yr.; pine, 614 yr. 


cypress, 


The general practice with pedestals for drop hammer 
It 
is probable that if a pedestal is as high as its width, pro 
vided that in no case it is shorter than 5 ft.. 
Where it is necessary 


ol the usual sizes is to make them about 8 ft. long. 
it will satis 
factorily do what is expected of it. 
to excavate to a considerable depth to obtain a good bot 
tom for the footing, the pedestal should obviously be long 
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FIGS. 7 TO 12. ARRANGEMENTS OF VARIOUS TYPES OF TIMBER HAMMER PEDESTALS 
Fig. 7—Timber pedestal for drop hammer on upp r floor of building Fig. 8—How transverse yielding of timbers was 
corrected with a sand box. Fig. 9—Timber pedestals supported on a sand bed Fig. 10—Plan view of foundation for 
“Canton” rope-lift hammer, showing anchor-bolt locations. Fig. 11—Battery of drop-hammer anvils supported in taper 


cavities in logs. Fig. 12—Cushion timbers embedded in top of 
sound wood will be satisfactory before decay commences, 
and the kind of wood to use for timber pedestals must be 
determined locally. Preservative treatment should be ap- 
plied to the timbers used for pedestals where these are 
Creosote, which is a moisture repellent, 
Where the timbers 
are thus impregnated their lives will probably be at least 
doubled. If treated from 
local dealers they may sometimes be purchased from rail- 


set in the earth. 
or a similar preservative can be used. 


timbers cannot be obtained 


road companies. Treated railroad ties are occasionally 
utilized. Treated poles may in certain instances be bought 
from local public-service companies. 

The useful life of timber buried in the earth is deter- 
mined to some extent by the character of, and the amount 
of moisture in, the soil. Under average conditions the 


lives of untreated buried as follows: 


timbers are about 


concrete foundation 

enough to extend to this footing. In special cases timber 
pedestals must be made very long, as for example, in 
Fig, 7. ' 

The methods of binding the timber pedestals together 
are shown the Bolts be 
in Figs. 3 and 8; tie-rods and straps, as in Fig. 5; 
The holt-and-strap method, 


in illustrations. may used, as 


ol 
bolts and straps, as in Fig. 6. 
Fig. 6, though the most expensive, is the best because with 
it the possibility of shifting or twisting of the timbers 
due to warping, 

For holding the drop-press anvil to the timber pedestal, 
wood cleats or battens, Fig. 6, held with spikes to the 
pedestal around the lower edge of the anvil, are sufficient 
Right lagscrews, two on each of 


drying out or swelling is minimized. 


for the larger hammers. 
the four sides, screwed down into the pedestal ar ample 
for holding the smaller anvils. 
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drop-hammer timber 
pedestals, Fig. 9, are recommended by the Long & All- 
statter Co., Hamilton, Ohio. With this method the 
pedestal is built up of heavy timbers of a size somewhat 
larger than the drop base and from 6 to 8 ft. in length. 
The pedestal is supported on a sand foundation, which 
should be about 6 to 8 ft. thick. After the pedestal is in 
position the excavation is refilled and the backfilling 
tamped solidly. Where a concrete footing 
is used under the pedestal, it must be quite thick to pre- 
vent the possibility of its crumbling or cracking. The 
sand footing is not, it is claimed, subject to similar dif- 
For the foundation for a certain steam hammer 
The excavation was made 
15-in. 


Footings or beds of sand for 


masonry or 


ficulties. 
the construction was as follows: 
12 ft. deep, Fig. 9-A, and two layers of 
timbers, assembled crosswise, were bedded on a footing 
of sand in the bottom of the hole. The buried timbers 
were 5 ft. long and were held together securely with bolts. 
The pedestal timbers, bolted together into a compact 
unit, were then mounted endwise on the base block, as 
indicated in the illustration. 

Long timber pedestals not set in the earth should be 
supported laterally. If they are not, they may yield side- 
wise and not absorb the effect of the blow as do timber 
Where the timbers pass through 
7, in case the stories 


square 


pedestals set in earth. 
the floors of a building, as in Fig. 
are of not too great a height lateral support 
vided at each floor. One cause of trouble due to insuf- 
ficient lateral support for a pedestal carrying a 10 to | 
ratio anvil was corrected by G. W. Peck as suggested 
A box was constructed around the pedestal! 
and then filled with sand. Prior to the installation of 
the sand box the anvil would “jump all around” on the 
timbers, but after the arrangement of the improvised 
support no difficulties were encountered. 

Pedestal timbers should not be set with concrete solid 
all around them, because their renewal, as they rot out, 
will be very expensive. Construction similar to that 
shown in elevation in Fig. 5 and in plan in Fig. 10 is 
However, 


can be pro- 


in Fig. 8. 


permissible where preserved timbers are used. 
even if the timbers are treated, it is always advisable so 
to dispose the concrete that the sticks can be readily re- 
dismantling the foundation. This may 
be accomplished, where the frame of the machine is of 
construction similar to that of Fig. 5, by casting the 
anchor bolts in piers and providing a space between the 
timber pedestal and the piers in a manner somewhat sim- 
ilar to that suggested in Fig. 4. 

An -installation where low-ratio anvils were set in the 
ends of logs is illustrated in Fig. 11. In so far as oper- 
ation was concerned the installation was satisfactory, but 
in the course of a dozen years the logs rotted and it be- 
came necessary to pick them out, which was an expensive 


newed without 


process. 
The weights of anvils which are too light may be aug- 
mented by clamping an additional mass of metal to them. 
In certain cases the bottom faces of old anvils have been 
planed off and new sub-bases planed to fit them. Then 
the original anvil was clamped to the new sub-base with 
tie-bolts. Sometimes a metal sub-base can be so cast 
that it has overhanging lips to engage the bottom edges 
of the old anvil. Then metal wedges can be driven be- 
tween these lips and the projecting bottom of the anvil. 
Anvils for large presses are frequently cast in two or 
more sections, It is essential in such cases that the sec- 
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tions be firmly tied together so that all of the metal will 
act as a unit. 

For drop hammers having a ratio of anvil weight to 
hammer weight of 12 to 1 or more a concrete foundation 
with a relatively thin wood cushion under the anvil com- 
That of Fig. 2 is typical 
They are relatively 


Form for Anvil Recess 


the best arrangement. 
for such foundations. 


prises 
construction 


a Floor Line 






Reinforci "9 : 
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Concrete Pedestais for Timber Pedestal for 
Heavy Anvil Hammers. Light Amal Hammer, 
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13 TO 17. DROP- AND STEAM-HAMMER 
FOUNDATION PLANS 
construction as recom 


—-Foundation with 
Fig. -Unusual method 


FIGS. 


Fig. 
mended by 
timber cushions for a steam hammer. 
of making forms. Fig. 16—Timber 5 me for heavy-anvil 
hammer on upper floor of buildings. Fig. 17—Arrangement of 
pedestals or footing for a row of hammers 


13—Drop-hammer foundation 
Billings & Spencer Co Fig. — 


inexpensive, are readily constructed and will last indefin- 
itely. Concrete provides a base of ample area safely to 
distribute the load, and the wood cushion directly under 
the anvil absorbs any minor pounding that may occur. 
The wood for a cushion should be at least 2 in. thick and 
may be any tough wood. For example, yellow pine or 
oak is satisfactory. For the larger hammers it will prob- 
ably be found desirable to make the wood cushion some- 
what thicker than 2 in. 

It is inadvisable to cement anvils in solid. The older 
practice was to set the anvils in a recess in the top of 
the concrete foundation and to grout them therein with 
concrete. This made it expensive to chip away the cement 
in order to remove the anvil, and it was difficult to set 
the anvil at a new level in case the foundation settled. 
Uneven sinking throws the machine out of plumb and 
necessitates releveling it. Where the wood cushion is used 
under the anvil it can easily be taken out and enough 
grout placed under the “low” side of the cushion so that 
its upper surface will be perfectly level. 

The most economical and desirable shape for a con- 
crete drop-hammer foundation is probably that of Fig. 


12, This design of concrete monolith is better than that 
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suggested in Fig. 13, because it can be more easily and 
Furthermore, it requires some- 
what less material for a given area of base. With the 
construction of Fig. 12 the forms are very easy to make, 
In building this 


economically constructed. 


as all of the angles are right angles. 
foundation the footing is first placed, then the form for 
the pedestal of the foundation is erected on the footing 
and the concrete poured into it. Ordinarily no form is 
required for the footing inasmuch as the sides and bottom 
of the excavation serve instead. For restraining the anvil 
a depression like that shown in Fig. 13 is preferable to 
the method suggested in Fig. 12. 

Concrete drop-hammer foundations may be reinforced 
with old mild-steel rods or rails, placed both vertically 
and horizontally in the monolith. Frequently the only 
reinforcing comprises a number of relatively short rods 
set vertically around the anvil depression, as shown in 
Fig. 13. The function of these rods is to prevent the 
breaking off of the upper stratum of the foundation. 

The depth to which a concrete drop-hammer foundation 
should be carried is determined largely by the nature of 
the soil in which the foundation is to be constructed. 
Where the top soil is weak or yielding, the foundation 
should always be carried to a sufficient depth so that its 
footing bears on a solid stratum. 

If “good bottom” cannot be reached without making 
an excessively deep excavation, satisfactory results may 
often be obtained by making the footing of such an area 
that the unit bearing pressure will be very low. The 
minimum thickness of that should be used 
under any wood cushion is 4 ft. If a block of less thick- 
ness is provided it is liable to crack. 

Sand or clay bottoms are objectionable as bearing sur- 


concrete 


faces for drop-hammer foundations because they are liable 
to dry out, particularly if the presses are in a forge shop, 
which is a hot, dry place. This condition is not likely 
to give trouble unless there are other excavations in the 
vicinity which will permit the displacement of the dry 
sand or clay stratum under the first foundation. 

With the method of holding anvils on concrete founda- 
tions, shown in Figs. 12 and 13, twelve large timber sticks 
which also act as cushions are embedded in the top of 
the foundation and flush with it. Battens 
around the lower edges of the anvil may be spiked to 
these sticks to prevent movement. Another method of 
holding a drop-hammer anvil in position is to surround 
it with heavy timbers held to the concrete foundation 
with anchor bolts passing through them. The anchor 
bolts for this purpose are cast in the foundation at the 
time it is built. These timbers form a fence around the 
bottom of the anvil. 

Anchor bolts are seldom required, although they are 
Where bolts serve 


arranged 


sometimes used as shown in Fig. 2. 
to hold the anvil down on the foundation, if the nuts are 
set up tight their heads are apt to be broken off. Anchor 
holts, if such are used, are merely to prevent the anvil 
from shifting laterally, and the nuts are left slack. 

In grouting under an anvil, the anvil and cushion are 
first carefully leveled, the cushion being wedged up against 
the bottom of the anvil. Then the grout is run in under 
the wood cushion. 

In constructing forms for concrete drop-hammer foun- 
dations boards are used as shown in Fig. 15. For large 
foundations these should be at least 114 in. thick. Fre- 
quently the earth is filled in around the forms to brace 
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them while the conerete is being poured in, and they ar 


permitted to remain in the ground. A foundation should 
be allowed to dry out for at least three weeks before thy 
weight of the anvil is imposed on it. 

An example of a board-lift drop-hammer foundatior 
constructed in accordance with Billings & Spencer pra 


} 


tice is shown in Fig. 13. A 2-in. wood cushion is provided 
under the anvil, and four anchor bolts, the plates of which 
are accessible from pockets, are used to prevent lateral 
shifting. 

An example of a foundation for a large rope-lift drop 
built in the 
Canton Foundry and Machine Co. is shown in Figs. 5 
and 10. 

Where a hammer of high-ratio design is employed, it 


hammer accordance with practice ol th 


will usually operate satisfactorily in the upper story of a 


building if it is mounted on a bed, composed of timbers 
bolted together, which rests on a cushion as shown in 
16. The heavy anvil will absorb the effects of the 


The bed 


absorb the minor vibrations, 


o 
Fig 


blow. timber will distribute the weight and 
and the cushion will tend to 
prevent the transmission of noise. Obviously, it is neces 
sary before a drop hammer is arranged as shown in Fig 
16 in the upper story of a building to ascertain definitely 
that the floor construction is strong enough to carry. the 
the Unless 


15 to 20 times as much as the hammers, it is im 


dead weight of hammer. the anvils weigh 


from 
possible to operate them satisfactorily on the upper floor 
of a building unless a timber pedestal, Fig. 7, is carried 
up from the ground to support the anvil. 

hair felt ulti 


Rubber Is cle 


It is claimed that cushions‘of rubber or 
mately lose their “life” and springiness. 
Hair felt fills with fine dirt particles 
and tends to become a compact mass. Roofing felt and 
pitch cushions have been used successfully in certain in 
In one large plant in the Middle West such 


teriorated ly oil. 


stances, 


cushions are constructed thus: The timbered floor is first 
coated with roofing pitch, and then successive layers of 
commercial roofing felt, stuck together with roofing 
pitch, are applied until the pile is from 1144 to 2 in. 
thick, according to the weight of the hammer to be sup 
ported. 

The foundation for a number of hammers arranged 


Fig. 17. A long ex 
cavation is made down to good bottom and then the con 


in a row can be made as shown in 


crete footing, which should preferably be reinforced with 
The 


relatively 


scrap-iron rods or rails, is poured into the hole. 
thickness 7 of the DEFG 
great or it will be liable to crack 
action of the hammer blows. 


footing must be 
under the continued 
Then, for high-ratio ham- 
mers, concrete pedestals can be erected on the footing as 


A and B. 


tals can be set as shown at (. 


shown at For low-ratio hammers, timber pedes- 
For small-ratio hammers, 
one stick of timber or a log on end, Fig. 11, can be used. 


The construction of a steam forge hammer founda 


tion must be somewhat different from that used for either 
Fig. 4 the 
Foundry and 


a steam or a gravity drop hammer. shows 
construction recommended by the Massillon 
Machine Co. 


concrete piers which are entirely independent of the built 


The frame of the hammer is supported on 


up timber pedestal upon which the anvil is supported. 
The effect of the blow of the ram against the anvil intro- 
the 
Unless a timber pedestal 


duces vibrations which are absorbed down through 


timber pedestal to the footing. 
or some similar cushion is provided under the steam-ham- 
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mer anvil there is liable to be excessive breakage of ham- 
ner bases. In other words, it is not good practice to 
mount the anvil of a steam hammer directly on a non- 
resilient concrete foundation. Notice also that the frame 
of the hammer of Fig. 4 is supported on a timber cushion 
instead of being bolted directly to the foundation top, 
which provides a very resilient construction. Frequently 
the construction of Fig. 14, wherein the cushion under 
the anvil consists merely of a single layer of timbers 6 
or 8 in. thick, is used and it appears to be in general 
satisfactory. 

Steam drop hammer foundations for low-ratio machines 
do not vary materially from timber-pedestal gravity drop 
hammer foundations. Fig. ° illustrates the construction 
recommended by the Massillon Foundry and Machine Co. 
for a 1,500-lb. steam drop hammer. Observe that springs 
are placed under the bolts, whereby the frame is clamped 
to the cylinder to introduce resiliency in the construction. 
For high-ratio machines concrete foundations similar to 
those of Figs. 12 and 13 may be used. 

B® 
Forming Pumch and Die 
By A. M. Warp 


The piece before and after forming is shown to the 
right below the die. The material is 0.035 in, half-hard 
cold-rolled steel. 

This tool is of particular interest, because of the long 
stroke of the spring plunger block .1 shown in the die, and 
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the size of spring required to support this block while 
the two ears on the blank are being folded over. The 
pressure is greater than it seems at first sight. 

The blank is held in place on the plunger block by two 
_ small projections B, shown on the top face of the plunger 
block, that fit into the recesses ( of the blank. The blank 
is held down on the plunger block by the spring stripper 
pin P) shown in the center of the punch, while the ears 
are folded over by the side walls #, screwed to the sides of 
the punch. ‘These side walls serve also to hold the blank 
in place while the rest of the forming is being completed. 

This final forming requires a downward stroke of the 
spring plunger block of % in. The plunger spring is 
714 in. long, 114 in. outside diameter, and is made of 4°5- 
It is compressed to 


in. wire wound 224 turns per inch. 


614 in. when the plunger block is in the uppermost po- 


sition. 
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All the parts are of hardened tool steel, except the cold- 
rolled steel plunger pin and the spring hanger. The die 
shoe and punch holder are of cast iron. 

The plunger pin is turned smaller in diameter where 
it enters the spring, so as to form a shoulder to hold a 
spring. 

A Grinding Kink in a Balle 
Bearing Shop 


By A. TowLer 


thrust collar on top of the 


Th. illustration shows the method used by the Hess- 
Bright Manufacturing Co., Philadelphia, Penn., when 
erinding the filling notch in a double ball-bearing ring. 
This notch is used to fill in the balls when assembling 
this type of bearing. The ring is located by a V-block 
A and held in position with a screw B. The handle 
through which the screw is placed is fitted with a ten- 


sion spring C. By raising the handle the screw is lifted 

















DOUBLE BEARING 


GRINDING THE NOTCH IN 


and the placing of the ring in position for grinding may 


be quickly performed. 


The fixture is fed in against the revolving wheel with 
the handle F, and the handle G@ is used to raise the slid- 


ing element of the fixture by means of a rack and pinion 
until the notch is ground to the desired depth. 
8 
Repairing Brass Plug Cocks 
By James FE. NosBie 

Brass plug cocks can often be ground in with flour of 
emery when they begin to leak. Another way to make 
them water-tight is to remove the plug, dip it in a strong 
soldering acid that will make it clean enough to take a 
tinning over with solder in the usual way. When tinned 
all over, hold it in a blowtorch or gas flame until the plug 
becomes hot enough, wipe off all the loose solder and re- 
place in the cock and the job is done. 

A plug so treated will usually be liquid tight, but if 
the cock has been frozen and its shape distorted, it cannot 
be made tight in this way except in one position. It is 
obvious that the cock cannot be used for high tempera- 
ture or pressure steam, but up to 20 or 25 Ib. it will re- 
main tight for a long time. Disks made of solder can be 
used on brass-seated globe valves and swing check valves 
when the temperature is not too high. 
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Handling the Material in a 
Typewriter Factory 


By Frank A. STANLEY 





SY NOPSITS- ~The handling of mate rial is such an 
important problem that many details can be stud- 
This article 
of deve lopments in the way of tole ho.res, rays 


ied to advantage. shows a number 
and trucks, some of which can easily be adapted 


to other work. 





The handling of small parts about a factory, particu- 
larly where precision work or pieces that are partly or 
completely finished are produced in large quantities and 
must be shifted frequently from point to point, requires 
great care. It is essential that some system be utilized 
for taking care of parts with special tote boxes or trays 





FIG. 1. TOTE BOXES FOR TYPEWRITER TOP PLATES 
so constructed as to minimize the possibility of the pieces 
Otherwise, there will be a 


CON - 


injuring one another. 
siderable loss of time in correcting damaged articles, and 
the entire process of transporting materials will consti- 
tute an unnecessarily serious and costly problem. This 
is a matter easily attended to by a little forethought in 
the design of some simple box or tray system especially 
adapted to the character of the work to be handled. 

At the plant of the Noiseless Typewriter Co., Middle- 
town, Conn., there has been worked out a complete system 
of special racks, boxes, trays and trucks for simplifying 
the handling of semifinished and complete typewriter 
parts through the various departments. A number of 
illustrations are presented herewith to show certain types 
of equipment for this purpose. 

An earlier article described the most important proc- 
These 
are of gray iron, fan shaped, and measure approximately 
8x11 in. overall, with a depth at the thickest point of 
about 1144 in. In the quantities in which these parts are 
made, they would be awkward. pieces, to take 
if thrown carelessly into open boxes or trucked about, 


esses in the machining of typewriter top plates. 


care ol 





piled up promiscuously in any way that might seem hand 
Under the system 
parts in this plant, each 


Tote 


lest to different machine operators, 
inaugurated for handling such 
of these top plates is taken care of in a suitable 
box until finally ready for assembling on the typewriter 
frame. . 

The form of tote box, or perhaps it might better be 
called a rack, is well brought out by Fig 
10 such 


in form to provide a light construction and can be easily 


1, which shows 


a stack of some 35 or boxes. These are open 


handled and readily stacked up to any necessary height 
without liability of tipping over. 
lony 


These boxes are about 18 i overall, to hold 10 


top plates. Measured at the ends they are about LOx12 


FIG. 2. TRAYS FOR RUBBER ROLLS 


in. They are built up of 5¢ pine stock, with two bot- 
tom members running longitudinally and measuring per- 
haps 24% in. in width each. Across these bottom strips 
there are fastened two lateral members of wood, against 
which four upright corner posts are secured, which are 
again tied at the top around three sides with wood strips 
of the same dimensions. A further strip is attached at 
the front and back near the bottom of the corner posts, 
The entire structure, as will be obvious upon inspection 
of Fig. 1, is a light but rigid affair, easily lifted by the 
end cleats. At the same time the base 


ficient area to assure the box a firm seat on the floor or 


boards have sul- 


bench or upon a stack of similar boxes. 
These open tote boxes are designed to hold the type 


writer top plates resting on one edge and separated suf 


ficiently to prevent all poss bility of their edges coming 
in contact and marring one another. For this purpose 
separating cleats are secured to the front board and to 


This feature, 
while of importance from the moment that the first opera- 


plate in that it keeps the 


the strip at the rear. as clearly shown. 


tion is accomplished on the 
profiled surfaces from marring each other, is of still 
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greater service later on in the process of finishing these 
plates when they have been enameled and when the slight- 
est contact between adjoining plates would bruise or 
scratch the coated surfaces. 

There is another item of importance in connection with 
these boxes, and that is the effect upon the men using 
them. This constant care and attention educate those 
handling the top plates to a degree of respect and con- 
sideration for accurate and carefully finished products 
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grinding. The trays are skeleton frames with open bot 
toms with cleats at either end for convenience in carry- 
ing and with notches formed in the tops of both longi- 
tudinal members to receive the platen spindles. 

When the rolls are in place (the trays hold 12 each), 
they rest with nearly half the diameters above the top 
line of the tray, as shown. When piled one upon an- 
other, the open construction of the tray allows its sides 
to rest upon the tray below with the framework span- 























TOTE BOXES FOR TYPE-BAR FIG. 4. 


TOP PLATE 


FIG, 3. 





FIG. 6. TRUCKS FOR TYPEWRITER FRAMES 


that is not usually developed among mechanics. This is 
particularly true of those dealing with material that is 
carelessly thrown about in much the same manner as 
rough castings are commonly handled. 

Another interesting set of carrying trays is illustrated 
in Fig. 2. These trays are built to hold the rubber rolls, 
or cylinders, that in the Noiseless typewriter serve as 
a paper-feeding device, but not for a printing platen. 
These rolls are made up with steel tubes for cores, in 
each end of which a cast-iron head is secured to carry a 
steel spindle. Over the steel tube a length of rubber 
tube is secured, which is afterward finished to size by 


TRAY FOR A COMPLETE SET OF 
KEY LEVERS 





FIG. 7 


FIG. 5. HOLDER FOR TYPEs 
BAR MECHANISM 

















TRUCKS FOR FINISHED TYPEWRITERS 
ning and clearing the tops of the rollers in the tray un- 
derneath. They may thus be stacked up like sectional 
furniture to any convenient height, and the entire series 
of trays may be moved about the shop as a single unit on 
a truck. This system provides adequate protection for 
the finished rubber surfaces, and there is little possibility 
of the ground spindle becoming injured in any way 
whatsoever. 

A set of tote boxes for top guide plates, which are 
roughly a quarter-circle in form, is shown in Fig. 3. 
These boxes hold two rows of parts, 10 in each row, 


with separatins cleats between. These cleats have slop- 
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ing walls, so that the work rests at an angle and cannot 
rock in either direction when the boxes are moved about. 
This position of the work further permits a more shal- 
low construction of box than would be possible otherwise. 
With the type guide in position as attached to the plate, 
the under, or important, surface of this guide, is not 
exposed to possible contact with other parts or to lia- 
bility of injury through the accidental dropping of some 
other casting into the box. 

The tray in Fig. 4 holds a complete set of key levers, 
28 in number and of three different lengths, as required 
for each typewriter. In this tray the key levers are 
placed in the same relative position that they will later 
occupy when assembled in the typewriter frame. They 
are held right side up in channels formed between sep- 
arating strips secured to the bottom of the tray, in which 
they go to the assembling benches, so that the people 
working in this department can pick the levers up one 
after another in their right order without sorting them 
out and hunting for the correct position for each letter. 

It will be noticed that the end walls of this open tray 
are slightly higher than the projecting rear ends of the 
key levers. As with all the other trays and tote boxes in 
the establishment, the key-lever containers may be stacked 
two or three or a half-dozen or more in a pile to suit the 


convenience of the assembling mechanics. 


VerticAL Hoxuper ror Type-Bar MOVEMENTS 


A handy holding device for typewriter parts is illus- 
trated in Fig. 5. In appearance this is quite like a desk 
file for holding papers, commonly known as a stick file, 
except that here the pointed top is omitted from the spin- 
dle. As illustrated, the device is utilized for holding a 
complete set of toggle movements, 28 in all, for the series 
of type bars in one typewriter. 

Here again this appliance has been developed for the 
special benefit of the assembling department. As placed 
on the assembling bench, it allows the workman to pick 


a 


. 
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the 


fishing 


place it in 
bother ot 


up one mechanism after another and 


machine without the 
the toggle movement with its connecting links from a pile 


having to go to 


of such parts thrown loose into a tray. 

Along with the development of boxes and trays of the 
character indicated by the illustrations already presented 
there have been developed a number of wheeled trucks for 
receiving the heavier parts and for moving them as re 
quired from one department to another. One such truck 
is seen in Fig. 6, as built particularly for holding a 
large number of typewriter frames. 

This truck is built with two sets of sloping shelves 
whose outer edges are 114 higher than their 
backs, so that the frames when placed in their respective 


to 2 in. 


sections have a tendency always to rest against the cen 
tral portion of the truck and never slide outward from 
their shelves. 
tained by tilting the upright posts in the framework 
toward the center, so that the structure as a whole tapers 


This sloping arrangement of shelves is ob- 


toward the top. 
There are in all 
total 96 
spite of this the 
structure, with light but stiff uprights, struts and shelv- 


18 sections on each side of the tru k, 
frames. In 
th 


tvpewriter 
skeleton 


viving a capacity for 


large number design of 
ing, provides a complete truck which with its entire load 
is still lieht enough to be moved readily to various places 
about the plant. 

The last illustration, Fig. 
plete typewriters that are ready for shipment. 
these trucks, in the background, is shown with 


7, shows two trucks for com- 
One of 
ho ma- 
chines in place, in order that the proportions of uprights 
and platforms may be more clearly seen. The one in 
front has eight typewriters in position and can carry three 
times that number when the machines are placed closely 
together. This type of truck is used extensively in as- 
sembly and inspection departments and forms a common 
medium for handling the typewriters between the final 


assembly process and the shipping department. 
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A Book on Looks and Details 
of Machines--[V 


BY 





SYNOPSIS 


design and oiling or sliding surfaces of planers 


This fourth inslallment takes up the 


millers, shapers, punch presses, lathes and enaines, 
applying the principle of equal length for equal 
wear. In re gard to lhe slide rest of al lathe Pro- 
fe ssor Sweet writes, “One good quide is better than 
lwo poor Ones, and short Ones in such a case are 
The latter portion of the arti le is 


} ) “ F 
de roted lo anaiuses of crank ane link motions. 


always poor.” 





Sliding surfaces and their lubrication do not seem to 
have received the attention bestowed upon journals, and 
vet there is always more or less friction and proportionate 
waste. As mentioned 
with journals, “Wearing surfaces that do not tend to wear 
out of truth do not wear much” is more evident when 
investigating slides than journals, and a careful investiga- 
tion will lead to a careful consideration of proportions. 


A true measure of this is the wear. 


JOHN 


KE. SWEET 


lron planers seem to be about the only machine tools 
v he re this que stion of proper proportion has been SeTIOUSIL\ 
observation of results 


considered ; and after years of use, 


has led to making the wearing surfaces of the bed some 


where near one and a half times the length of the table 
the effect of the load 


of th 


A consideration of the nature of 
will show why this is necessary and give the keynote 
whole subject, except that in the ease of the planer the 
speed and load are about equal through the travel, whereas 
in the case of a crosshead of an engine they are variabl 
with varying pressure. 

If the bed and table were of the same length when th 
the load per square inch of 
thy 


table was run out either way, 
surface would increase more and more on the end of 
hed and more and more in the center of the table, Fig. 46 
This would tend to wear the bed crowning or convex and 
the underside of the table concave, Fig. 47. As a result 
the longer the machine was used the more crowning would 


the work done on it be. So lonz ago was this found out 
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wid corrected that planers are built as they are, seemingly, 
Fig. 48, without the builders ever having a thought about 
the “why,” or at least not enough to comprehend that the 
whole thing is due to gravity. 

As an evidence of this, machines are being built by 
many builders in all countries where this is not taken into 
consideration, but followed because it is the practice of 
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FIGS. 46 TO 53. VARIOUS ARRANGEME 


Figs. 46 to 48—Wear of planer beds and tables. Fig. 49—« 
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Fig. 52, shorter than the wearing surface on the table. 
While it is not possible to get it exactly right, owing to 
the uncertainty of knowing to what extent long or short 


work will be done, it is plain that it should be shorter. 
A guess somewhere about two-thirds or three-quarters the 
length of the table will be about right. As this changes 
a thing from dead wrong to practically right and as it 
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53 


NTS OF PLANER REDS AND TABLES 


‘ommon arrangement of planer bed and table. Figs. 50 to 


53—Arrangements of planer bed and table to insure equal wear 


others—that is, with beds nearly one-half longer than the 
table. ‘Then in the same machine, where the load is 
carried on flat ways and the side thrust resisted by vertical 
surfaces, Fig. 49, these are left in the same proportion 
which is as wrong as wrong can be—not only because 
vravity no longer plays a part, but in the case of a planer, 
traversing or vertical-spindle miller the side pressure is 
at one point, and that in the center. So to determine the 
proper proportion in this case a new consideration of the 
subject comes up. 

Assume that the two wearing surfaces are even, of equal 
length, Fig. 50. Then the side pressure of the cut will 
tend to wear out the middle of the bed guide when doing 
work at either end of the table, Fig. 51. When doing work 

t the middle, the wear will be even; but this will have 
0 tendency to compensate for the other wear except to 
‘elp generate a true curve. This tendency should be pro- 
ided against in precisely the same way that the unequal 
horizontal wear was provided against—that is, by making 
one surface longer than the other—and in the only way 
possible, by cutting away the wearing surfaces of the bed, 


costs less than half the money to make a thing straight 
that is only half the length, it would not seem necessary 
to argue the case, Fig. 53. It is better to make the side 
guides each side of the rack rather than outside the bed, 
as will be illustrated later. 

In the case of a vertical-spindle milling or traversing 
machine, the bed should not exceed the table in length 
nearly so much as in the case of a planer, for the reason 
that in the planer it is a common practice to gang the 
work—that is, to place a number of small pieces end to 
end so that it is equivalent to long work—whereas in the 
case of the vertical-spindle machine there is no gain in 
time by so doing and the machine is worked a much 
greater length of time in the middle. In the ease of hori- 
zontal-spindle millers of the planer type another condition 
is met with. The action of milling cutters is such that 
there is a heavy pressure down, so that when doing work at 
either end of the table and gravity are tending to wear the 
ways of the bed at the ends, the pressure of the cutter is 
tending to wear it at the center: so that while a planer 
may be right with its bed from 30 to 50 per cent. longer 
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Lecause the crosshead Is traveling the fastest and receiving 
in fact, there is no 


than the table, in the case of the miller from 10 to 1214 
Inthe the greatest pressure In the middle 
pressure at the ends except the weight of the crosshead in 


per cent, longer Is likely to be more nearly correct. 
case of small millers this pressure from the cutter may 
a horizontal engine. In large engines it is impractical t 


exceed the weight of the table so that a correct proportion 
might call for a bed a little shorter than the table, but make the crossheads and guides of equal length, but th 
— thoroughly 


Twenty-four years of — longer the wearing surface of the crosshead 
: and the lone r the crosshen 


led, the less it will wear: 


ils usually made they are all Wrong. 
constant use of one where both the slide and guides were 
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DIFFERENT FORMS OF SLIDES AND GUIDES 

Fig. 55 high-speed 
guided in tront tall slide 
Usual slide of taper attachment Fig. 62 
Fig. 64—Slide subject to twisting 


engine Fig. 56—Lathe 
Fig. 59—Right- 
better arrange 
and supported by 


FIGS. 54 TO 64. 

Fig. 54—Punch-press ram and guides of equal length Slipper guide of 

carriage twice length of headstock “ig 57 Lathe rest Fig. 5s The dove 
surface of shaper ram Fig. 61 

to twisting 


angle guides ‘ig. 60—Wearing 
ment of slide of taper attachment Fig. 63—Slide subject 
two bearings 

the shorter the guides can be « ut, and the nearer the two 


are alike the longer they will remain straight. 
Designers keep extending the leneth of the crosshead 


guides have never been taken up and the table moves with 
and forget that it is of equal importance to cut off the 
common practice, which 


of the same length proved in that case that with liberal 
wearing surface practically no wear took place, as the 


the same freedom from shake as ever. 

At about the same time a punching machine was built guides. Instead of following 
with a slide with equal-length wearing surfaces, 4x18 in., might have been the best years ago, this should not be 
Fig. 54. The machine is still in use, having punched done without giving each case separate consideration. 
millions of holes. Methods of doing work, stronger framing, better methods 
tion for wear, and none has been needed. for changing. 


No provision was made for compensa- 

of lubrication may present valid reasons 
In the case of a crosshead to an engine there is an addi- As a general proposition wearing surfaces should be of 
tional tendency to wear the guides away in the middle, equal length, but a proper process of reasoning demon- 
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strated that in the case of planers and millers deviations 
from this rule are necessary. 

In short-stroke high-speed engines this rule is right and 
can be followed where the splashing of oil can be con- 
trolled. In the case of high-speed engines where a slipper 
cuide is used, Fig. 55, a considerable weight is below the 
center of the crosshead pin; the momentum tends to rotate 
the crosshead around the crosshead pin, and this throws 
all the wear at the end of the stroke on the back half 
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FIGS. 65 TO 


Figs. 65 to 67—Oil holes for slides. 
arrangement for crosshead. 
circular motion. Figs, 72 to 


and its curve 


7i—Crank motions and 


of the crosshead. In starting back, the inertia that has 
to be overcome by the piston rod will throw the wear in 
the same place; at the other end of the stroke the same 
action takes place, and where there is any elasticity in the 
piston rod all the work and metal put upon the guide 
beyond the length of the stroke are wasted, only if the 
crosshead runs over a pocket of oil it splashes worse than 
when it simply runs over a small distance at the end of 
the stroke. 

Observation will show probably that the bulk of all slid- 
ing surfaces consist of a long guide and a comparatively 
short sliding piece. No doubt this is largely due simply 
to following precedent and generally without a thought 
as to whether it is in any way justified by reason. If all 
were governed by reason and if all were as nearly correct 
as the uncertainties of use, space and conditions would 
permit, the majority would be of equal length. 

There are certain places where the slide cannot be as 
long as the guide, such as the slide rest of a lathe or the 
erosshead of a 12-ft. stroke engine: but the slide rest can 
usually be twice the whole length of the headstock and 


78. VARIOUS CRANK AND OILING 
Fig. 68—Oiling arrangement 
Fig. 70—Ratchet teeth on lower surface of crosshead guide. 
their curves, i 
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the width of the center cross-slide, Fig. 56, or probably 
vbout twice the usual length. Then, if the ways were cut 
off so as to come only to the headstock and an equal 
amount short of the other end of the bed, the lathe would 
be a great deal better for so doing, provided the slide 
casting was sufficiently rigid. The almost universal prac- 
tice in guiding a slide rest, whether on vees or on flat ways, 
is anything but right. The same holds good in numerous 
examples. As a plain proposition the guiding elements 
should be as nearly in line with the application of power 
and the work-cutting tool as possible, or the power applied 
between the two. The slide rest is driven, and the bulk of 
the work is in front of the lathe centers. The rest should 
be guided in front, Fig. 57. In the case of a V-guide 
there is no more fitting to be done to fit one long surface 
on the rest than two short ones. In the case of flat ways 
John Lang & Sons, of Johnstone, Scotland, have devised 
a plan whereby they get the guide in front, as it should be. 
As another plain proposition, one good guide is better 
than two poor ones, and short ones in such a case are 


aiways poor. The slide rest is simply used as a familiat 


MECHANISMS 

Fig. 69—Unsuccessful oiling 
Fig. 71—Oil well for part having 
motion for machine treadle 


for pianer table. 


Fig. 78—Quick-return 


example. Whether a flat way, a vee or a dovetail is the 
best depends upon the conditions. 

In the case of a small lathe the vee, however much worn, 
does not permit shake—a merit that cannot be claimed for 
the flat and square-edge guide. On the other hand, the 
flat guide has more wearing surface and runs more easily ; 
l-ut if the vees were as long and large as they ought to be, 
there would not be much difference. Dovetail slides are 
sometimes preferable to square ledges, because when the 
strain is in one general direction, Fig. 58, the slide will 
he rigid, however much worn; the bevel edges prevent 
shake, but wear faster, and a little wear gives a good deal 
of looseness. When the guide must be free from shake 
in all directions, the right-angle guides, Fig. 59, with 
double gibs are best. Where the tendency is to wear away 
unequally, as is the case in a shaper ram, Fig. 60, the only 
remedy is to have surface enough where the pressure is 
greatest, and little enough where it is light. Wearing 
surfaces, like foundations, should be in proportion to their 
load, where it is desirable to keep them true, as is of course 
always the case. 
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Most of our modern designers realize the importance of 
liberal wearing surface where it is needed, but very few 
have the courage to cut it away where it does more harm 
than good. 

The slide of a taper attachment—of all things—should 
be free from shake, and it is easy to make it so when it Is 
new. In service, except on rare occasions, they are used 
for only a very few inches of their length and are made 


with a sliding block not one-fourth the length of the guide, 
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wnd are left with their ends even: the wearing surfaces ar 
perfectly protected from dirt and Injury. 
Slides subject to twisting as well as to side strain ar 


not uncommon and are often treated in a very indifferent 


manner. A most common example is that of the valve-rod 


slide of steam engines, Fig. 63. The offset in the line of 
motion puts on a side strain, and the angularity of the 
eccentric rod a twisting one, The side strain can bes 


be resisted by two bearings as far apart as possible and 
Ot: 


a wide, thin slide than 


with equal-length bearing surfaces, Fig and the twist 


ing strain better by a square one 


The twisting strain can be largely neutralized by connect 
hp ing the eecentric rod at an angle, putting the end pressure 
on the eecentric and wristpin in the slide. 
The proper lubrication of sliding surfaces is too often 
eft a matter of chance. The designer plans everything 
a else and then lets the workman scheme the oil holes him 
FIG. 79. CURVE FOR FOOT-LATHE PEDAL MOTION elf. Tle always puts them in too small, and then to make 
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F'GS. 80 TO 88. MOTIONS AND CURVES OF TOGGLE-JOINT AND CRANK MECHANISMS 
Figs. 80 to 84—Togegle-joint motions and their curves Figs. & 87 Modified crank ‘tions and curves 
i; SS Enxine-valve gear 
or for, say, a 26-in. guide a 6-in. slide (see Fig. 61). This them convenient countersinks them to hold dirt, Fig. 65 


would permit turning a taper 20 im. long if one should 
ever want to do that. Even then the guide is sure to wear 


in the middle and leave the slide slack; or if set up, fail 


to go at the ends. In this construction there is 32 in. of 
surface to fit, and there is never but 6 in. of bearing 
surface. If the two pieces were each 16 in., Fig. 62, or 


one 18 in. and the other 14 in., then there would be only 
the 32 in. to fit, the bearing would vary from 16 in. to 
14 in., where mostly used, to the same 6 in. when run the 
extreme 20 in., The 
wear would be insignificant, and when taken up would 
work equally freely throughout. A further advantage of 


n., 


which would seldom if ever come. 


no mean importance is this: When the two are of a length 


A projec tion is better than a countersink, and this Is easily 


made by drilling the hole large enough and inserting a 


short piece of tubing, Fig. 66. 

When the travel of 
large hole will hold quite a little oil, 
Oiling the slide rest of 


dom 


a slide is less than its length, the 
which is desirable 
when oiling from a squirt can. 
for 


lathes, a place where builders s make provision 


oiling, is a conspicuous example of—not to say half doing 
all. Onl por kets that would 
introduce the oll near the middle if 
out at the ends, Fig. 67, would save oil, wash out the grit 


hetter and insure better lubrication than any 


a job, but not doing it at 
and compel to work 


amount o 


care in trying to coax oil in at the ends. 
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Modern planers with. the oiling wheels buried in oil 
pockets are more like it, but they should have oil pipes 
leading from the end pockets back to the middle ones, Fig. 
68, as the oil has a tendency to work out and overflow the 
end pockets. 

Oiling the crossheads of high-speed engines presents 
some difficulties, as the action is one tending all the while 
to scrape off the oil rather than to gather it in. Rounding 
up the ends so as to run over the oil means to run over any 
dirt that may collect on the guides. An attempt to oil 
by carrying the oil down below the wearing surface along 
a canal and then up underneath produced an unlooked-for 
result in a long crosshead, Fig. 69. No oil, of course, 
would reach the surface until the outer chamber was filled 
up as high as the wearing surface; and after it had 
reached that point, the crosshead acted as a pump and 
would then at once pump out most of the oil into the 
chamber and the canal. 

A method whereby the lower guide is made short and 
the splashing of the oil pretty effectually prevented is one 
where the surface at the ends is slightly lower than the 
moving surface and crosscut in the form of ratchet teeth, 
Fig. 70. 

Where an oil pocket is made in a connecting-rod or 
eccentric strap, the circular path through which it travels 
tends to throw the oil out. If an oil-tight cap is forced 
into the top and a small tube extended down a little below 
the center, Fig. 71, the oil cannot be thrown out by the 
circular motion, 

A true crank motion—that is, a crank working in a 
slotted crosshead, Fig. 72, or Seoteh voke, as it is called—~ 
produces what, if drawn out in the form of a diagram, 
would be a true sinuous line with both the upper and lower 
curves alike, Fig. 73; but if the motion is communicated 
through a connecting-rod, Fig. 74, it is modified to a 
creater or less degree, dependent upon the length of the 
connecting-rod and the angle of the guide. If the slide is, 
as usual, moving directly back and forth toward the shaft, 
then the sinuous curve will be contracted at one Say the 
lower—part of the curve, Fig. 75, and to a similar amount 
expanded on the upper part. 

The lines each side of the dead-center line will be alike 
in curvature. But if the slide travels at an angle, Fig. 76, 
then the right and left sides of the curves, Fig. 77, will be 
unequal, Any number of variations of these curves can 
be made by changing the length of the rod or the angle of 
the slide. As many different curves as can be made, so 
many different motions of this character can be produced 
—some of them useful. Not only a quick return, but a 
quick reversal at one end and a slow one at the other can 
be obtained. Utilizing this feature makes one of the best 
possible treadle motions for a foot lathe, Fig. 78. 
Arranged as shown by the diagram, Fig. 79, there is not 
only a quick return, the pedal making the up journey in 
less than a half revolution and the down taking more than 
a half, but what adds more to its value (and that cannot 
be accomplished in any other or cheaper way), the change 
from up to down is the quick change when the leg is in 
a position to act quickly, and a slow reversal from the 
down to the up where a quick change would be tiresome. 
In this example the rocker arm takes the place of a slide 
acting at an angle. Almost anv conceivab'e motion can be 
obtained from a crank or eccentric in connection with 
links and levers. 

In connection with a toggle joint, Fig. 80, two complete 
reciprocating motions are obtained for each revolution. 
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It will be seen that the motion is a peculiar one, Fig. 81. 
The reversals are very quick, and for about five-sevenths 
of the travel the motion is nearly uniform. 

By so locating the toggle in relation to the length of the 
connecting-rod that it moves farther past the center one 
side than the other, a slight recoil only is given at one 
point and then a complete return, Fig. 82. 

The use of the toggle in connection with the crank for 
producing two motions has been used to save a pair of 
By a modification of the attachment of the toggle 


vears., 





ROCKER ARMS AND LEVERS 


FIGS. 89 TO 92. 

Fig. 89—Weighted lever. Fig. 90—Tendency of connecting- 
rod to rotat crankshaft. Fig. 91—Rocker arm that gives 
twisting motion. Fig. 92—Rocker arm with spread bearings 
to the connecting-rod, Fig. 83, another diagram is made. 
The slide moves forward and then recoils, Fig. 84, then 
goes forward the second time, but farther than the first 
time for receding. 

A still more marked deviation from the simple crank 
motion is in the valve motion of an engine, Fig. 85, where 
the result is exactly that of a cam motion, Fig. 86. While 
the eccentric or crank moves continuously, the valve is 
quickly opened and closed and quietly brought to rest, 
then remains without motion while the engine completes 
the remainder of its revolution. 

By using a shifting eccentric in the place of the crank, 
the action is as perfect in every feature as the drop motion 
of the Corliss machine. Shifting the eccentric in the 
proper direction gives a constant lead or a variable lead, 
as may be required, and controls the cutoff as perfectly as 
any shaft-governed engine. All the foregoing diagrams 
are produced by a single revolution of the crank, and the 
whole length of diagram is used for one revolution. The 
diagram illustrates the motion. While this motion is 
like a cam motion in its best form, it is better, because it 
is quiet and all the journals have liberal wearing surfaces, 
whereas with the closed cam, wear soon permits lost 
motion and a noise. Another form of using the crank 
motion and angular lever for valve motion is when a con- 
stant lead is obtained from the use of a shifting eccentric, 
Fig. 87. When the crank of the engine is placed on either 
dead center, the eccentric can be moved from its greatest 
travel to its least and hack without giving motion to the 
valve. Variable motions may be obtained by the combina- 
tion of cranks or eccentrics. 

By gearing an engine with an eccentric to a second 
shaft, Fig. 88, revolving three times as fast, carrving a 
erank and connecting the rods from the eccentric and 
erank to a link, and from the middle of the link attaching 
the valve-rod slide, with the proper adjustment a motion 
that will give a short cutoff and prolonged exhaust is 
obtained. This provides for almost any sort of desirable 
steam distribution. The port opening and closing is rapid, 
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The objection to it is the rapid rotary motion of the 
crankshaft. 

By the combination of two cranks running at varying 
speeds, or one shaft through the center of another at vary- 
ing speeds, the inner one carrying a crank, an oval turning 
lathe or a lathe for relieving taps and cutters can be made 
to work more quietly and as perfectly as cam motions. 

At times when lever arms work at an angle, as in the 
above case, it is not a simple proposition readily to figure 








FIGS. 93 TO 96. 


Fig. 983—Good arrangement for journals of sheaves. 


Fig. 94 


motion Fig. 96 


the rate of motion, power required or work done at any 
particular point, but this can readily be determined 
graphically. A weight may be sustained at the end of a 
lever set at an angle, Fig. 89. Its tendency to rotate it 
around its center is the same as if attached to a horizontal 
lever of the length of the horizontal line from the center 
of the shaft to the sustaining line, but this is modified in 
Assume the 
example to be a horizontal engine, Fig. 90. The tendency 
the connecting-rod has to rotate the shaft is measured the 
same as if the rod extended to a crank the length of the 
vertical line directly above the shaft A, or on the return 
stroke the same as if it was working on a crank only of the 
length from the center of the shaft to the center line of 
the rod B. 

Often, rocker arms are used so as to put a twisting 
strain on the journal, Fig. 91, causing an unnecessary 
wear, lost motion and objectionable action. A case of this 
kind is where the driven and driving arms are on the same 
side of the rockshaft. Where this arrangement is impera- 
tive, as is the case in one-half the valve motion of a duplex 
rump, the only remedy is to give two bearings to the rock- 
shaft, Fig. 92, and to set them as far apart as possible. 

When possible to put the arms on opposite sides of the 
shaft, a single bearing for the rockshaft will do, provided 
a line drawn through the center of the two wristpins in 
the rocker arm falls through the center of the rockshaft 
journal. 

Where considerable work comes on rocker arms with the 
wristpins in the sides, a twisting strain comes on the arms, 
and a good form for the arm would be a hollow rectangu- 


the case of a connecting-rod and crank. 
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lar section. Or a double arm or forked arm, so as to tak« 
both ends of the pin with the line of strain central. i 


better. Under certain conditions it is advisable to have 


the pin fast in the link and two bearings in the rocker arm. 


This, too, is the correct way to arrange the journals © 
sheaves, Fig. 93, tightening pulleys and the like. 
the sheave, such as used in overhead pulleys, is simpl 
a loose fit running on a fixed pin, the hole soon wears hel 


muzzle on each side and allows the sheave to wabble. 
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MECHANICAL ARRANGEMENTS FOR SHEAVES, CRANKS AND CAMS 


—-Variable 
Development of cam path 


motion not obtainable from crank. 


Besides, they are difficult to oil except from the inside of 
the shaft out, and this method receives too much neglect 
in such places to depend upon that system; moreover, the 
system of two bearings is correct. 

Where reciprocating motions are required so variably 
as not to be obtainable from a crank or eccentric, Fig. 94, 
the form of the surface of the cam where it works upon 
the roller is never in accord with the motion required, but 
modified so as to give the proper motion to the center of 
the roller, Fig. 95. The method of developing the form is 
shown by this illustration, Fig. 96, and this whether the 
cam is on the face or edge of a disk or the surface of a 
cvlinder. 

An open cam—that is, where the roller follows the cam 
surface to move the roller in one direction and gravity 
serves to bring it back—will do for slow motion, but not 
Often a 
spring will not do so; hence a closed cam must be used. 
The objection is that the roller has to reverse its direction 
Sometimes a shuttle is used in 


for fast, as gravity may not act rapidly enough. 


twice every revolution. 
the place of a roller, but in this case the cam must be laid 
out the same as for a roller. 


& 
Change in Mexican Taxes on Metals—Mexico has suspended 
the export tax on metals from Dec. 10, 1916, until Dec. 31 
1917: but has assessed the following internal taxes: Gold and 


value; gold and silver ores 
copper ore, 6 per cent 


silver bullion, 5 per cent. of assay 
7 per cent.; copper bullion, 5 per cent.; 


and other metals, 3 per cent. The determination of value: 
for revenue purposes by the Treasury Department is on th 
basis of New York prices: Silver and copper, market pric 


and value 
costs of treat- 
prices 


without deduction; zinc on 75 per cent. assay result 
calculated on New York price after deducting 


ment and freight charges; other metals at export 


Where 


y 


? 
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Hlow To Plame a Taper Gib 
Correctly 
By Wittiam P. WINTERS 

In the illustration is shown a slide that is fitted with a 
tapered gib of 4 in. taper per foot; the slide, as an ex- 
ample, is shown to be 12 in. long. In planing this slide 
the first thing the planer hand will do is to get a taper gib 
and use that in setting over the slide when planing the 
dovetail on the taper gib side. It is natural for him to do 
this, as he believes the taper of the gib to be 14 in. per 
ft., and the drawing specifies a taper 14 in. per ft. I have 
shown the proper distance to set over a slide 12 in, in 
length for a taper of 14 in. per ft. and with the dovetail 
angle at 30 deg. It will readily be seen that when the 
gib is put into the slide the taper per foot becomes « hanged 
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THE SLIDE AND GIB 


on account of the angle of the dovetail and, as in this case, 
the proper taper for planing is 0.282 in. per ft. I have 
shown the example clearly and further explanation is not 
necessary. For figuring out the set-over the following 
method can be used, no matter what the taper per foot 
and angle of the dovetail. Divide the taper per foot of 
the gib by the cosine of the dovetail angle, and that will 
When 
vou have found this taper, make as many gibs as you 
need with this special taper and use these for setting over 
If you do this, the trouble of fitting the taper 
It is not necessary 


give you the proper taper for planing the slide. 


the slides. 
vibs will be all over for the vise hand. 
for me to mention the amount of time saved, as there is 
nothing that gives more trouble than fitting a taper gib 
when the taper of the work is not the same. 
% 
Ethical Business Principles 


|'The following “business creed” was drawn up by Prag. 
Vladimir Karapetoff, of the Electrical Engineering 
Department, Sibley College, who dedicated it to the 
the New England Westinghouse 


Junior Engineers of 
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Co., the this 


September. 


when he left 
Kditor. | 
Accuracy—We believe in accuracy in all our acts, state- 
ments, reasoning, workmanship, appointments, promises, 
in fact, in everything that is associated with 


the employ of company 


drawings: 
our name. 
Veracity 


superiors, 


We believe in veracity toward our associates, 
clients, 
benefactors, members of our family, and especially toward 


subordinates, competitors, beggars, 
our own conscience when it is accusing us. 

Fulfilling a Promise—We believe that fulfilling one’s 
promises in spite of all obstacles and against one’s own 
advantage is the greatest single asset and virtue in 
business. 

Initiative—We believe in initiative, which in the busi- 
ness world usually means helping everyone around you 
without being told to do so and without being obnoxious. 

Keeping Superiors Posted—We believe in keeping our 
superiors posted on what we are doing so as to simplify 
Having finished a task we 
report at once, or if the job could not be done we notify 
the head man without delay. 


their supervision over us. 


We train our boss so that 
when he does not hear from us he knows that everything 
is O. K. 

Surprises Should Not Be Sprung—We believe that no 
surprises should be sprung on our business associates in 
the form of an unexpected official act or letter, It is 
both wise and honorable to discuss a matter with a person 
informally and to find his attitude toward it before taking 
a decisive step. 

Harmonizing Views—We believe in harmonizing views 
whenever possible and in foregoing a distinct name for 
the sake of friendship with those to whom this name may 
be offensive. 

Codperation—We believe that a lasting monument is 
usually a result of wise and unselfish coéperation wherein 
everyone works on the part he is best suited for and 
is so busy and interested in the work that he forgets 
to hew his name on the stone. 

System, Order and Self-Discipline 
tem, order and self-discipline for the sake of those with 
whom 





We believe in sys- 
we are associated. This is but a specific case of 
the Golden Rule and it works fine. We do not tax our 
memory beyond reason because an omission or a Mis- 
statement may hurt a friend of ours. 

Being Openminded—We believe in being openminded 
hecause we remember many a case when we were glad 
that things did not turn out our way and sorry when 
they happened the way we wanted them to. 

Giving Full Credit to Others—We believe in giving full 
credit to others because real worth cannot be hidden very 
long, and a professional thief is not a very far-sighted 
individual. 

Persuasion Rather Than Command—We believe in 
persuasion rather than command for the same reason for 
which we prefer an electricaliy started automobile. 
Incidentally, the most efficient organizations are those in 
which the men understand what they are doing and 
believe in the method of procedure. 

Mobilizing Resources—We believe in mobilizing the 
resources of our organization when an important problem 
We see to it that those whose skill or knowledge 
exceeds drawn into the and not 
kept out for a selfish reason.—The Sibley Journal of 


Engineering. 


arises, 


ours are discussion 
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Oper ations om the Sleevee-l atus a Equipment Used—Cast-iron pots; Brown & 
annealing furnaces 

OPERATION B-1 PICKLING 


Description of Operatior 





SYNOPSIS In this article is bequn the de scrip- Number of Operators—One 
. ° ° . . , Sleeves are placed in wire baskets and then in wooden tanks 
tion of manufacturing ope rations on the sleeve, qiv- holding the pickling solution, in which the sleeves are left 

about 10 min.; only one pickling; pickling solution is 9 parts 


ing full data concerning operations, speeds, feeds, 
etc. Jigs, tools, fixtures and gages are shown. 












The sleeve, which becomes a part of the bolt so far as ye 
the operation of the firing mechanism is concerned, is — 
cAr 6 
*Copyright, 1916, Hill Publishing Co. Bs 
Ny WHS he 
gS Y 
S 
a ene 
2K © 
S / 
oan Lag 
. pN— 
WL 
es 


} ” ” 
Q/55 | Q/55 
ves >< re, 





Section B-B 








Section A-A 



































ge “eect 4 rey 7 
- ~ | r 7 
~ ya . 
FiIG.750,0P. A 
\ 
= b 
| 
' 
FIG. 751 ~ 
s / 
Ya: ge & 
VA Weva se _— ; 
a toys a * Wy oN f = cS 
27 « c— f ‘ 2 
e=9) ro = iS 
Si . Ke) RS CU 
VE :a ow =i =< mAs — 
| Se ee a fFi, 
Qo eB = 
ie q - (™~ ——T_sA a . 56 Teeth, L.1 on Face and Sides 
oS ~ — FIG. 754 
X | eins ‘ 
| } Mig : 
STEEL (Harden) 
FIG. 752 OPERATION 1 FiG.755 
OPERATION A. FORGING FROM BAR water to 1 part sulphuric acid. Apparatus and Equipment 
: * _ . Used—Wire basket, wooden pickling tanks, hoisting-pulle) 
Transformation—Fig. 750. Number of Operators—One.  plocks 
Description of Operation—Forging sleeve from bar; size of bar, ; OPERATION C. TRIMMING (COLD) 
0.80 in. square. Apparatus and Equipment Used—Billings & wor Ang tIM! E 
Spencer 400-lb. drop hammer. Production—120 per hr ‘ Mac ~~ » —~ Bliss ~~ k et d Oo Ss Re of , yp . 
> ’ PR "NIE AT oe ators per Machine one ‘unches an ‘unch olders -unch 
™ OPERATION B. ANNEALING held by square shank Dies and Die Holders Held in shoe by 
Number of Operators—One. Description of Operation setscrew Average Life of Punches—15.000 pieces at one 
tu grinding Lbies—Same Production—500 per hr. 


Packed in cast-iron pots with powdered charcoal; heated 
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OPERATION 1 MILLING ENDS 


Transformation—-Fig. 751. Machine Used—Vlratt & Whitney 
No. 2 Lincoln miller, Fig. 752 Number of Operators pet 
Machine—One Work-Holding Devices—Cam-operated vise 
jaws, Fig. 753 Tool-Holding Devices—Standard arbor: Cut- 
ting Tools—Four side-milling cutters. Fig. 754 Number of 
Cuts—One. Cut Data—60 r.p.m.; %-in. feed. Coolant—Cutting 
oil, | -in. stream Average Life of Tool Between Grindings 
1,500 pieces. Gages—Fig. 755. Production—60 per hr. 
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LENGTHWISE 
Pratt & Whitney 
“one 


BOTTOM 


Used 


OPERATION 5 MILLING 
Fig. 763. Machine 


Transformation 
Number of Operators per Machine 


No. 2 Lincoln miller. 

Work-Holding Devices—On stud at A and mandrel B; clamped 
on ends by cam C, Fig. 764; details in Fig. 765. Tool-Holding 
Devices—Standard arbor. Cutting Tools—Form cutters. Fig 
766 Number of Cuts—One. Cut Data—90 r.p.m.; %-in. feed 


Compound, two %-in. streams. Average Life of Tool 
-2,000 pieces. Gages—Fig. 767; A, position 


Coolant 
Between Grindings 








FIG.756 
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OPERATION 2 
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OPERATION 5 ” ey an ” i > 
OPERATION 2. DRILLING LARGE HOLE of under side with relation to bore; B, radius of bottom. Pro- 
Transformation—Fig. 756. Machine Used—Pratt & Whitney duction—s0 per hr. Note—Work-holding points, hole and 
horizontal drilling machine, similar to Fig. 582 Number of under side 
Operators per Machine—One Work-Holding Devices—W ork : Fas 2 " —_ x “= 
held on pins, clamped to revolving fixture, Fig. 757. Tool- OPERATION 6. MILLING RIGHT AND LEFT SIDES 
Holding Devices—Drill held in collet by setscrew. Cutting OF LUGS 
Tools—Barrel type of drill, Fig. 758. Number of Cuts—One. : : ss “eae 
Cut Data—1,200 r.p.m.; -in. feed. Coolant—Cutting oil, \4-in. Transformation—Fig. 768. Machine Used—Pratt & W hitney 
stream. Average Life of Tool Between Grindings—25 pieces. No. 2 Lincoln miller. Number of Operators per Machine—One. 
Devices—On stud and mandrel clamped to end, 


Production—40 per hr. 
LARGE HOLE 
Machine Used—Drilling 


Gages—Fig. 759, diameter of hole 
OPERATION 3. REAMING 
Transformation—Same as Fig. 756. 
machine made at shops. Number of Operators per Machine— 
One. Work-Holding Devices—Work held by hand in special 
holder, Fig. 760. Tool-Holding Devices—Reamers held in 
collet by setscrew Cutting Tools—Scrape reamer, Fig. 761. 
Number of Cuts—One. Gages—Fig. 762. Production—40 per hr. 


W ork-Holding 
movable man- 


Fig. 769: Fig. 770 shows details of fixed stud A, 

drel B and cams C. Tool-Holding Devices—Standard arbor. 
Cutting Tools—Two form cuters, Fig. 771. Number of Cuts— 
One Cut Data—90 rp.m.: %-in. feed Coolant—Compound, 


two \%-in. streams. Average Life of Tool Between Grindings— 
2,000 pieces. Gages—Fig. 772, radius of right and left lugs. 
Production—8s0 per hr. Note—Work-holding points, hole and 
under side. 
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made of Class D steel, 0.80 in. square in the rough, and — in the back end of the bolt; but instead of being screwed 
drop forged in the usual manner. Full details of the firmly to the bolt, as is the case with the receiver and the 
sleeve are shown in Fig. 749. The material is treated in — barrel, the bolt has a 90-deg. movement in the sleeve be 
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FIG.77I OPERATION 6 


the same way as all other steel of the same class and is tween its loading and its firing position. The working 
casehardened in much the same way as the receiver al- points are the hole and under side of the right-hand lug 


ready described. The sleeve is threaded to fit the tapped hole ‘These are also used in gaging the various operations, 








1126 AMERICAN 

The main points of the sleeve are the barrel A, safety- 
lock seat B, safety-lock plunger groove C, recess D for re- 
taining the safety lock when turned to the right or left, 
the recess # for retaining the safety lock in dismounting 
the bolt mechanism, the F’ for dismounting the 
safety lock from the sleeve, the sleeve-locking recess G 
and the sleeve-locking pin hole //. There are also the 
safety-lock spindle and the firing-pin hole, the cocking- 
piece groove and the undercut for the rear end of the bolt, 
749. 


bevel 


but none of these, as it happens, are shown in io 
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OPERATION AA. REMOVING BURRS FROM FIRING-PIN 


HOLE 
Number of Operators—One. Description of Operation— 
Removing burrs thrown up around firing-pin hole. Apparatus 
and Equipment Used—File and reamer, Fig. 773. Production— 
Production grouped with operations 5 and 6. 


OPERATION 4. FACING REAR END 
Transformation—Fig. 774. Machine Used—Pratt & Whitney 





10-in. speed lathe. Number of Operators per Machine—One. 
Work-Holding Devices—Held on pilot with a wooden hand 
holder, Fig. 775; details of holder, Fig. 776. Tool-Holding 
Devices—Stud in tailstock. Cutting Tools—End mill, taper 
shank, Fig. 777. Number of Cuts—-One. Cut Data—320 r.p.m.; 
hand feed. Coolant—Cutting oil, ,,-in. stream. Average Life 
of Tool Between Grindings—3,500 pieces. Gages—Fig. 778 
length. Production—175 per hr. 
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FIG 777 
OPERATION 4 
OPERATIONS ON THE SLEEVE 
Operation 21 Drilling three holes for safety-lock spindle : 
A Forging from bar 22 Hand-milling groove for safety-lock spindle spring 
B Annealing 15 Drilling sleeve-lock and pin holes : 
B-1 Pickling GG Removing burrs from sleeve-lock pin hole 
Cc Trimming 17 Profiling locking-lug slot 
1 Milling ends HH Removing burrs left by operation 17 
2 Drilling large hole 18 Threading barrel P 
3 Reaming large hole 19 Counterboring cocking-piece seat 
5 Milling bottom lengthwise (5, 6, AA combined) 20 Milling cocking-piece slot 
6 Milling right and left sides of lugs II Removing burrs left by operation 20 
AA Removing burrs from firing-pin hole JJ Removing burrs from firing-pin hole 
+ Facing rear end 23 Milling matching groove recesses for safety-lock 
7 Hollow-milling barrel and facing to length spring spindle 
BB Removing burrs left by operation 7 24 Filing edges of cocking-piece slot and safety-lock 
8 Hand-milling for safety lock, rough thumb-piece bearing ’ 
9 Drilling, reaming and counterboring safety-lock spin- 25 Reaming safety-lock spindle hole and countersinking 
dle hole in gang driller firing-pin and safety-lock spindle holes — 
DD Reaming burrs from firing-pin hole 26 Rotary-filing matching safety-lock spindle recesses 
10 Milling right and left sides of body with spindle groove. 
13 Profiling over safety-lock spindle hole 27 Polishing exterior surfaces 
EE Removing burrs left by operation 10 28 Filing, general cornering 
14 Hand-milling seat for safety lock 29 Casehardening ’ , 
11 Profiling over top of lugs and safety-lock spindle hole 30 Assembling with sleeve, lock pin and spring, and 
FF Removing burrs from firing-pin hole safetv lock 
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OPERATION 8 
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PERATION 7. HOLLOW-MILLING BARREL AND FACING Cut Data—Two speeds (156 r.p.m. and 250 r.p.m), fast fo 
TO LENGTH drilling, slow for reaming; hand feed. Coolant—Cutting oil 
ENG %-in. stream. Average Life of T fetween Grindings—2 

Transformation—Fig. 779. Machine Used—Pratt & Whitney A alg lm F3: a eaeeneer be [aie aad aametireere 

16=in. —— aes eo —_ BE net Age tag ge vt ge ne ag B, alignment of x holes with working point on under sid: 
me ork-Holding evices— stuc spech ; od Production—40 per hr. 

Fig. 781. which is fastened to faceplate by three setscrews eines » — — _— . - ” 

n studs; jaw is moved by lever A and held by thumb-screw B. OPERATION DD. REMOVING BURRS FROM FIRING-PIN 


Tool-Holding evices—Turret of machine, Fig. 780; machine HOLE 

diagram, Fig. 780-A. Cutting Tools = utters, | Fig. 782. , Cut Number of Operators—One. Description of Operation—Re- 
Data—200 r.p.m.; hand feed. ; ( oolant : ( utting oil, 4 -in. moving burrs from firing-pin hole left by operation 9. Appar- 
stream. Average Life of Tool Between Grindings—z00 pieces. atus and Equipment Used—Hand reamer (see Fig. 773) and 
Nae dr re. soo re gee me ate“ = eo <n: we file. Production—Grouped with operation 9. 

ength o marre rom unaercut,; . eng 1 O ya e “Or a . 3 oe - . ~ — " — 
shoulder; E, concentricity of barrel and hole. Production— OPERATION 10. MILLING RIGHT AND LEFT SIDES 


OF BODY 
Transformation—Fig. 794. Machine Used—Pratt & Whitney 
No. 2 Lincoln miller. Number of Operators per Machine—One. 


20 per hr. 
OPERATION BB. REMOVING BURRS LEFT BY 


OPERATION 7 Work-Holding Devices—On stud B, clamped at end by cam 

Number of Operators——One Description of Operation— lever C, Fig. 795: located by stop A; details in Fig. 796. Tool- 
Removing burrs thrown up by operation 7. Apparatus and Holding Devices—Arbor. Cutting Tools—Form cutters, Fig. 
Equipment Used—File. Production—-Grouped with operation 5. T97 Number of Cuts—One. Cut Data—60 r.p.m.; %-in. feed. 
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OPERATION 9 
OPERATION 8 HAND-MILLING FOR SAFETY Coolant—Cutting oil, put on with brush. Average Life of 


LOCK ROUGH Tool Between Grindings—2,000 pieces. Gages—Fig. 798; A, 
- . = = : = relation of sides to bore; B, contour of sides and bore. Pro- 
” Prepares — ns ee Machine Used ores & Whitney duction—50 per hr. Note—Work-holding points, hole and side. 
No. 2 hand miller. Number of Operators per Machine—One. 7p 7 4° -ROF 1; “Pp CARPETY. — 
Work-Holding Devices—On stud in A, mandrel B, the jaw OPERATION 13. PRO! [LING OVER SAFETY-LOCK 
earrying A being drawn in with cam C, the under side is SPINDLE HOLE 


located by stop D, Fig. 785; details in Fig. 786. Tool-Holding Transformation—Fig. 799; machining diagram, Fig. 799-A. 
Devices—Taper shank, Fig. 787. Cutting Tools—One end mill. Machine Used—Pratt & Whitney No. 2 profiler. Number of 
Number of Cuts—One. Cut Data—600 r.p.m.; hand feed. Cool- Operators per Machine—One Work-Holding Devices—In vise 
ant—Cutting oil, drop at a time. Average Life of Tool jaws at neck of sleeve, Fig. 800; details in Fig. 801; work 

Between Grindings—500 pieces. Gages—Fig. 787; A, length of located on pins in holes. Tool-Holding Devices—Taper shank 
top of body Production—350 per hr. Cutting Tools—End mill, Fig. 802. Cut Data—1,000 r.p.m.; 


hand feed. Coolant—Compound, two 4-in. streams. Average 


OPERATION 9. DRILLING, REAMING AND COUNTERBOR- Life of Tool Between Grindings—300 pieces. Gages—Fig. 803; 
sleeve slides on plug A and under side of sleeve seats against 





ING SAFETY-LOCK SPINDLE HOLE IN GANG DRILLER a stop behind sleeve; finger B drops over sleeve and rests on 
Transformation Fig. 788: machining diagram, Fig. 788-A. post C to show contour; the sleeve is then reversed, the finger 
Machine Used—Pratt & Whitney 16-in. hand screw machine, slid along on bar D until it seats on post E and other side is 
Fig. 789. Number of Operators per Machine—One Work- gaged Production—70 per hr. 
Holding Devices—In fixture on stud, Fig. 790; slide A carries OPERATION EE. REMOVING BURRS LEFT BY 
i stud and is moved into the hole in sleeve by a cam operated wR J 
by knurled handle B; lever C is dropped behind the slide A OPERATION 30 
nd locks it in place. Tool-Holding Devices—Holes in turret. Number of Operators—One. Description of Operation—Re- 
Cutting Tools—Drill, counterbore and bottoming tool, Fig. 791: moving burrs thrown up by operation 10. Apparatus and 
A, reamer;: B, counterbore shown in Figs. 792 Aand B:C. ecount- Equipment Used—File. Production—Grouped with opera- 


erbore for safetyv-lock seat; drill guided in bushing A, Fig. 789. tion 14. 
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FIG. 808 
OPERATION 14 ; 
OPERATION 14. HAND-MILLING SEAT FOR SAFETY LOCK 
Transformation—Fig. 804. Machine Used—Pratt & Whitney Tools—End mill, Fig. 807. Number of Cuts—One. Cut Data— 


No. 2 hand miller Number of Operators per Machine—One 600 r.p.m.; hand feed. Coolant—Cutting oil, put on with brush. 
Work-Holding Devices—Held on pins, clamped at end by cam, Average Life of Tool Between Grindings—2,500 pieces. Gages 
Fig. 805; located by stop A under left side and held by spring Fig. SOS, relation of seat to bore. Production—350 per hr. 
pin B, Fig. 806. Tool-Holding Devices—Taper shank. Cutting Note The milling fixture is held to table by C clamp. 
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OPERATION 11 PROFILING OVER TOP OF LUGS AND 


SAFETY-LOCK SPINDLE HOLE 

Transformation—Fig. 809; machining diagram, same as 
Fig. 799-A Machine Used—Pratt & Whitney No. 2 profiler 
Number of Operators per Machine—One Work-Holding 
Devices—In vise jaws by neck. Fig. 810; for details see Fiz 
801. Tool-Holding Devices—Taper shank Cutting Tools— 
End mill, Fig. 811. Number of Cuts—One. Cut Data—1,000 
r.p.m.; hand feed. Coolant—Compound, two \-in. streams 
Average Life of Tool Between Grindings—200 pieces. Gages 
Fig. 812; A, length of safety-lock projection; bL, contour from 
firing hole, an arm swings back to clear projection while 


40 per hi 
FROM 


sleeve is placed on gage. Production 

OPERATION FF. REMOVING BURRS 
HOLE 

Number of Operators—One Description of 

Removing burrs thrown up around firing-pin hole. 

and Equipment Used—File. Production—s00 per hr. 


FIRING-VDIN 


Operation— 
Apparatus 


The Planer Gage and Its Uses 
I. 


The little inexpensive tool illustrated in Fig. 1 can be 
made to give a great variety of service to machinists and 


By Huco PUSEP 


tool makers. I do not know how I could get along with- 


out one after being accustomed to use it nearly every day 


for several years on all kinds of tool and die work. But 
strange to say, a majority of mechanics have not yet 


grasped jts possibilities. I will try to show here different 
applications of this tool in the machine shop and the tool- 
room. 

In Fig. 2 is shown how a piece of round stock having 
one end already machined can be rechucked to run true, 
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When a tongue for a fixture or vise is to be a fit 


snug 
in the T-slot of a miller table, it is not necessary to wast 


time with inside calipers. A far better way is to adjus 


the planet gage to fit the T-slot, then clamp the sliding 
member by the knurled nut. The record of the siz 
the ‘T-slot can be carried around to any part of the si 
and can be referred to by measuring with a micromet 
This plan eliminates many unnecessary steps | { 
machinist. It often happens in the large shop that a too 
maker or a repairman is required to go to some othe 


department and take measurements for a repair part 
Very often this part has to be a fit between parallel su: 


faces in a slot, or of a fixed height. In most c: thr 


ises 
planer gage with its extensions will take care of the job. 


In Fig. 3 is presented a quick way to set buttons on a 


jig with the aid of a planer gage and a height gage. In 
this instance the base of the jig is clamped to an ang 
plate, the planer gage being set with a micrometer to thi 
distance of the button from the base minus half the diany 
ter of the button, while the height gage is set from a 
certain finished surface within the body of the jig. I 
sketch also brings out one fact quite forcibly namely, thy 
possibility of setting buttons without the use of a height 
gage—that might well be remembered when a job of this 
kind occurs in a small shop where the height gage ha 
not yet made its appearance and its value is unknown 








> aa 
a 
4 
FIG. 2 
«a “ 
a 
«(\ 
\” 
\ 
FIG. 5 1) | 1 
\= 9 7+ | FIG 6 
y= i 
FIG.7 4am | 
APPLICATIONS OF THE PLANER GAGE 
so that the final facing cut will bring both faces parallel. When a plate jig or a die is to be clamped to an angle 
Feeling with the gage from the chuck face between jaws plate with one of the finished sides parallel with and 
and at the same time tapping slightly with the hammer not resting on the surface plate (preparatory to laying 
where the gage is loose will soon do the trick. out) and only one parallel block of suitable size can ly 
This method is better than calipering, as regards con- found in the shop, the planer gage is set to the same siz 
venience and speed. When the face of the chuck runs as the parallel and supports the job, as in Fig. 4. The 
true, the job will be parallel; but if that is not the case, work can then be clampe! in position, If the job is se 
the chuck can be tried out by feeling between a lathe tool heavy as to be liable to damage the gage by its weight, 
and the chuck face with the gage—differences noticed at place the parallel so that the job will nearly balance, a : 
four points and allowances made accordingly when chuck- shown by dotted lines at 4, Fig. 4, and use the plane i 


ing the work. 


vage under the heavier end merely to prevent its toppling 
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over. In this way quite a heavy job can be handled with- 
out damaging the gage. In Fig. 5 is given a method of 
gaging the opening in a hexagon forming die while fin- 
ish-filing it. The same method can be applied to any die 
having parallel sides in its opening and coming within 
the scope of the gage. In Fig. 6 an irregular job is set up 
ona surface plate. The casting A is resting on four jacks, 
while the planer gage is. used to determine whether the 
machined slots B—extending the full length of the cast- 
ing—are parallel to the surface plate. As may be seen in 
Fig. 7, a snap gage can be measured without going to the 
expense of making a special sizing block. 

As its name implies, the gage was originally designed 
by its makers for service on a planer, and it is assumed 
(hat its various uses in planer work, such as getting the 
height of the planer tool from the table, locating the tool 
a correct distance from finished faces, etc., are well known 
to every good planer hand. It is often the case that a tool, 
because of its simplicity and because it was originally 
made for a single purpose, is used for nothing else—not 
hecause it lacks adaptability, but simply because no one 
thinks of other applications. 


Who Ever Discards a 
Micrometer? 


By W. D. Forses 


While T was returning from Washington, a short time 
avo, I entered into conversation with several men in the 
smoking car, and soon the talk turned to curious things, 
all with a bearing on mechanical work. The men 
were manufacturers, and one of them had been to 
Washington to look up the matter of an invention, an 
improvement on an article he had long been making. 
To his great surprise he found that a patent covering 
the invention had been issued as far back as 1876. What 
surprised him was that the improvement had never been 
put on the market. 

Another of the men had a few months before, with 
several others, started an investigation of coal-handling 
machinery, and it became necessary to get in contact with 
a certain individual whose whereabouts were unknown. 
Ten minutes after the decision that the man must be 
found had been reached he walked into the room where 
he was being discussed. 

A third of the travelers said: “The most extraordinary 
thing that I have ever seen was this: I was standing 
beside my scrap pile when a machinist, who had been 
in my employ for ten years, came to a lower window 
and threw something out on the pile. It struck a casting, 
bounded off, and lit almost at my feet. What do you 
think it was? <A micrometer! I believe it was the 
only one that was ever thrown away. I picked it up, 
and going to the man asked him why he threw it away, 
as it looked all right. His answer was that he had been 
using it for ten vears and that it was worn out. You 
cannot beat that, gentlemen, for strangeness.” 

The sequel to the story is interesting, however, as I 
found that the micrometers in my own works needed 
attention and overhauling. TI issued an order that all the 
micrometers in the plant must be tagged with the owner's 
name and sent into the toolroom for inspection. Sixty-six 
were handed in, and only about 10 per cent. proved to 
be correct and in wood condition. The others were out 
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from three to seven thousandths when tested at 44, % 
and 34 with Swedish gages. One thing that was rathe 
strange was that the three most accurate micrometers 
were of the old style, in which the screw is exposed. 

Following this up, I found that the owners of these 
three micrometers were among my best tool makers, men 
who took extreme care and pride in their tools. I decided 
then to send all the micrometers back to their makers for 
adjustment, but one of my men offered to do the work, 
in his own time, at so much apiece. This plan worked 
very well, and I found that a great deal of trouble. in 
regard to close fits was thereby averted. T[ have estab- 
lished the system of a monthly inspection of all 
micrometers. 

I carry the idea a good deal further and now have 
all my bar and snap gages periodically tested. Of course, 
I had been doing this to a certain extent before, but 
never systematically. I am rather inclined to think that 
a statue ought to be erected to the man who threw away 
the micrometer, and IT am of the opinion that it would 
be the only one in the world. 


* 
Turning a Propeller Shaft at Sea 
By Vincent Fama 

In Wellington, New Zealand, the Government has a 
sea-going training ship that was at one time a cruiser in 
the British navy. At the annual inspection in dock, the 
bronze liner A of the tail shaft for the propeller was 
found to be badly scored, and it was decided to turn it. 
As it would have been necessary to remove a good part 
of the propelling machinery or else cut away a part of 
the superstructure to remove the shaft, it was decided to 


do the turning aboard ship. 

Since some time was required to get ready the gea: 
with which to do the job, the intermediate shaft between 
the tail shaft A and the thrust shaft B was disconnected 











HOW THE SHAFT WAS TURNED 


and let down on the floor of the shaft alley. The pro- 
peller shaft was drawn inboard, the stern gland C was made 
water-tight by a blind flange, and the ship was refloated. 
The tail shaft was then connected up to the thrust shaft; 
a center was made and fitted to a channel iron D bolted 
to the tunnel wails EF and backed up from the stern 
frame by hardwood shores F. The shaft was set to run 
true, and a steady bearing was placed on the pedestal 
stand @, which had previously held a bearing for the 
intermediate shaft. 

A heavy boring bar /7 was secured by brackets to the 
pedestal J and the ship’s frames. A flange J, with a pro- 
jecting stud, was bolted to the shaft to engage the star 
wheel of the boring bar. The tool was set to depth, and 
the main engines were started up ata slow steady speed. 
A very good job was the result. 
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AHome-MadeCylinder Grinder 


Probably in no field of endeavor does the small shop 
play so important a part as in that devoted to the auto- 
mobile. In practically every village will be found a 
garage, and in connection a small shop supplied with at 
least a small lathe and an emery wheel, if nothing more. 
Some of these shops are run by skilled men who have 














THE BORING AND GRINDING MACHINE 


worked in manufacturing establishments and were desir- 
ous of getting into business for themselves. 

One of these shops, located in Lima, Ohio, makes a 
specialty of regrinding automobile cylinders and supply- 
ing pistons and rings. The shop is equipped with a lathe, 
drill press, emery wheel and, in particular, the grinding 
head shown in the illustration. The business is owned 
and operated by a man who was formerly in charge of 
one of the largest toolrooms in the state. The grinding 
head, which was designed and built by the owner, is 
mounted on the rear end of the lathe bed and is driven 
by a special countershaft. 

The lathe itself is not of recent design, as will be 
noticed from the position of the lead screw, which is at 
the back. The carriage on which the cylinders are 
mounted is essentially an angle plate, and it is equipped 
with a split nut that closes in the same manner as the 
regular apron nut. A small pinion at the front engages 
the feed rack, for moving by hand. To get the proper 
feeds without interfering with the action of the lathe a 
drive is provided at the end for the lead screw, which is 
thrown out of engagement when it is desired to use the 
lathe for thread cutting. 

The main spindle runs in larze bearings and is provided 
with tight and loose pulleys and a belt shifter. The sleeve 
that carries the grinding spindle is pivoted in the main 
spindle at the rear end and is moved across for the dif- 
ferent diameters by two set screws at the forward end. 
The small belt at the back drives the wheel spindle, and 
as the pulley has a heavy crown no trouble is experienced 
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with the spindle being at an angle. Directly above th 
grinding wheel is shown the diamond for truing. 

On the lathe bed is shown the head for carrying the 
boring tools when taking the roughing cuts. This screws 
onto the end of the sleeve after the wheel is removed, but 
does not in any way hinder the wheel spindle. As the 
lathe has a rather long bed the apparatus does not inter- 
fere with regular jobs. The machine turns out an excel- 
lent class of work. D. O. Barrer. 

Lima, Ohio. 


Metric Conversion Chart 


Where | am employed, the metric system is used. In 
some cases we have to convert our dimensions into inches, 
especially when ordering stock. All our parts and tools 
are dimensioned in millimeters: and when we wish to 
know what size stock we want, we must convert it into 
inches. The sketch here shown will readily explain itselt 
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METRIC CONVERSION CHART 


With this chart, millimeters can be converted roughly into 
inches at a glance. 

This idea has been used with great satisfaction by vari- 
ous departments, especially in the drafting room and pro- 
duction departments. WILLIAM Roperts 

Springfield, Mass. 


A Slot-Milling Cutter | 


The accompanying illustration shows an adjustable slot 
milling cutter that can also be used as a side-milling cut- ' 
ter. The feature is to have the blades set at angles in 
two directions, thus giving a cutting effect on both sides 


and not a cutting effect on one side and a scrape on the 
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other. Some would hesitate on account of the necessary sizes of screws are drilled and tapped and the top half 
rreater distance between the teeth, but with good arbors cut away, exposing the half holes threaded for the various 
and hardened collars we have had good success in cutting sizes of screws. The beveled side can be used for stamp- 


: ing the sizes so that the operator has a clear view of them 

NA when working. Two blocks and rods carry the length 

“AN | gage C. The bottom edge of the length gage is provided 
Fe. \ witl 


1 half holes in line with the threaded half holes in the 
shear plate. The gage should be thin and flexible enough 








THE SLOT-MILLING CUTTER 


steel, leaving good surfaces, with feed up to 20 in. 





per 
min. THE SHEAR 
The blades are held in by the well-known taper-pin 
method. The cutters have been in use about six vears. to allow the thread of the screw to be pressed into the 
Schenectady, N. Y. Grorce W. Harpy. threads in the shear plate by the upper shear blade. In 
na! this way screws can be cut-to length within half a thread. 
— —_— Brooklyn, N. Y. JAN SPAANDER 
ChucKking Work Parallel oe wars 
® 
The accompanying illustration shows a fixture for hold- 


ing blanks A in a chuck to face them accurately parallel. A Special Washer Die 
The tapered shank fits the lathe spindle and extends 


_T 


| | 
| | 


The accompanying sketch is of a die that was made to 
blank two special washers that had the same outside diam- 
eter but different center holes. 

By running the stock through from either side, the die 
being set accordingly, and using the correct pilot in the 
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THE CHUCKING DEVICE 


through the chuck. It carries three pins B, C and D, 
equal length, making a three-point seat for the work A 


4 f 2 
which has already been faced on the side next the pins 
Brockton, Mass. 


~.! 
i. = 
HlHowarp P. JouNson, 





Shear for Cutting Screws 
; rap THE SPECIAL DIE 
to Length 
Inconvenienced by not being able to obtain screws of | blanking punch, either size of washer can be blanked. 
the required lengths, the shear shown in the accompanying The holes can be varied in size or shape as desired. 
illustration proved to be highly satisfactory for cutting 
screws to any required 


In operation, the serap stock passes the second piercing 
length, without injuring the punch without being touched, as the washer has alread) 
threads. The shear B is secured on a bedplate A. This been punched out ef it. 


Cuaries W. Leck. 
shear tapers toward the top. The seats for the various Newark, N. J. 
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Floating Reamer nlolder which to move the carriag The wheel or erank is on 

the right-hand side of English lathes for the reason that 

I have read with interest Mr. Curry’s description, on jyost of these lathes have gaps: therefore. there is no 
page 779, of his floating reamer holder. During the — Jeft-hand side to the carriage. 

past three weeks we have had considerable trouble i As to left-hand lead screws. I do not believe J eve1 

reaming the valve hole in a valve-in-head motor cylinder caw more than one. and that was made in that way 


head in the proper relation with the valve-stem hole. because the screw could run in only one direction. There 
Prior to my experimenting, six and eight men were was no reverse motion, so it had to be left-hand in order 
required to meet the production schedule by line reaming jg move the carriage forward. IT have alwavs thought 
the valve hole by hand. After several trials I decided that most of the lead screws on small lathes should 
to use the holder illustrated. The pilot of the reamer he left-hand, because the rod runs one way for feeding, 
enters the valve-stem hole about 144 in. before the reamer — and if it is desired to cut a thread it is necessary to revers« 
the motion for the screw. This makes a lot of unnecessary 

















: ” mp oe 23” . work when one is feeding and cutting threads all da 

s and sometimes causes trouble when it is not remembered 
No.2 Morse in Y to make the change 

— There are two things in screws that should be changed 
a 3’Bo tailstock screws and chuck screws. Some of these ar 
9 fe: ee left hand and some ar right hand, which causes con- 
D re va siderable trouble when the men change from one lathe 
F 0750 Tapered 1007 io another. If the men were kept on the same lathe al! 
THE FLOATING REAMER HOLDER the time it would not matter. These screws should al! 

he either neht- or left-hand. JACK SMITH 


( begins to cut. The shank has ,'g-in. float by bearing 


on the ball A. The holder is held in the shank by 
3 . > ah ] , 
a *g-1n. pin B. rhe hole mn the holder is drilled and Te ¢ \ = ” 
. , ; nile on aan = W eid 
reamed ;4;, then taper reamed from each side in to the Tihic ess i gint of 
center. The slot D is made square to keep the pin B 
from centering in any particular location, at the same On 


Dade C tv, Fla. 


ineet Copper 


: ‘ e — pave 602. Tl. B. Nellam lustrates a system 
time acting as a driver. This arrangement was used on ' :' ww 
- ° e . . W lich | alike strongyry Mik coneord, manuse There nr 1! 
a small sensitive drilling machine, and wonderful results ' , 
use today far too many methods emploved in designating 


were obtain “dd. } ’ 
‘ vine coppel sheets and plates, Various rages and weights are 


} 


4 x - } be ‘1o ’ these mers | : . 
Our next move will be to put eight of these holdet n used for the purpose, whereas if wou ad be more satis- 


a multiple-spindle drilling machine and finish line TOM 8 ¢. sory and greatiy lessen the liability to error to do 
all eight holes in one operation. We can hold the valve- ys vay with eages and specify all copper sheets and plates 
seat hole to within 0.001 in. of dead true with the valve by their actual thickness. either in millimeters or decimal 
stem hole. The shank and holder are made of openhearth eke allt te ti 
steel, carbonized, hardened and ground Sa a oe a 
Flint, Mich, A. Ro Kenso ee ge & tore wegen 
, sheet-copper trade, I found it interesting to compare the 
* table compiled by Mr. Kellam, which is nearly identical 
A Question of Lathe Desig to a table that I have used for many years. The slight 
‘ difference is probalh! due to the condition of the sheet 
On page 692 J. HL. Davis asks why the hand wheel copper selected, as the det of hard-rolled sheet copi 
on American lathes is placed on the left-hand side of the « greater than that « :oft-rolled sheets of the 
apron. This is not the common practice, as all America thickness. The specifi avitv « ird-rolled sheet c¢ 
workmen know. but it so happens that my shop there r <= 8.93, and on ih) roximate! 
are two lathes built in that wav. Both are New Have) 558 Ib. 
lathes, one an 18-in., the other a 38-in. One of the most perpl e wavs that I find of 
Most of the men in the shop find it a little unhandy designatinyg sheet copper is ‘ in order comes through 
to manage the small lathe, but the position of the han to the coppersmith’s shop. ti) that articles are to 
wheel makes no difference on th large one, as the carriage ” made from a certain we I opper im pounds Th 
is heavv and the hand wheel is down on the floor It is «does not. as vou might imagine. mean Gheet eames 
therefore more handy to make adjustments with tl weighing so mal noun er square foot, but Q 
compound rest, as is the practice with our English indication of thi we vht ol ) standard 2x4-ft ~neet 
brothers. The reason thev do this is because the carriages For example, the weight given may be either 10-Ib. o1 
on English lathes are hard to move by hand. owing to 14-lb. sheet copper. Now approximately 10-lIb. sheet 


the dovetailed WavVs: so a long crank is | nished with opper equals 0.0%F-1 ! thickness ds 14-lh eq 
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0.037-in. in thickness. The weights for these thicknesses 
per square foot are 20 oz. and 28 oz. respectively. 
The accompanying table illustrates decimal, metric and 
fractional equivalents of an inch, Imperial standard wire 
WE!GHT AND THICKNESS OF COPPER SHEETS 


Imperial Stand- Sheet Copper 
Thick- Thick- ard Gage Gage 
ness in Thick- ness in Weight Weight Weight 
Decimal nessin Fractions in Oz Decimal per Decimal per 
Parts of Milli- of an per Parts of Sq.Ft. Parts of Sq.Ft 
an Inch meters Inch Sq.Ft. No. an Inch Lb. Oz. an Inch Lb. Oz 
1.000 25 400 1 744 
0 9375 23 812 15/16 6974 
0.875 22.225 7/8 651 
0 8125 20 637 13/16 604} 
0.750 19 050 3/4 558 
0 6875 17.462 11/16 511 
0 625 15.875 5/8 465 
0. 5625 14.287 9/16 418) 
0. 500 12.700 1/2 372 7/0 0500 23 4 
0 484375 12 303 31/64 360} 
0 46875 ~=—-11_:906 15/32 348) 6/00.464 21 9 
0.453125 =11.509 28/64 337} 
0 43750 11.142 7/16 325) 5/0 0. 432 20 1h 
0.421875 10.715 27/64 313; 
0 40625 10.318 13/32 302} 4/0 0 400 18 94 
0. 390625 9 921 25/64 290} 
0 375 9 525 3/8 279 3/0 0. 372 17 4} 
0. 359375 9 128 23/64 267} 
0. 34375 8 731 11/32 2553 2/0 0 348 
0. 328125 8 334 21/64 244) 0 O 324 15 1 
0.31250 7.937 5/16 232} 
0 296875 7.540 19/64 220) 1 0 300 13 «15 O.301 14 0 
0.28125 7.143 9/32 209} 2 0 276 12 134 0.279 13 O 
0. 265625 6.746 17/64 1973 0.258 12 O 
0 250 6. 350 14 186 3 0.252 ene 
0 234375 5.953 15/64 174} 4 0 232 10 12 0.236 11 0 
0 21875 5.556 7/32 162} 5 0.212 9 133 0.217 #10 2 
0. 203125 5.159 13,64 151} 0.204 9 8 
0.1875 4.762 3/16 139} 6 0 192 8 144 0.183 8 8 
0.171875 4.365 11/64 127; 7 0 176 8 3 0164 7 #10 
0.15625 3.968 5/32 116} 8 0 160 7 7 #0O.150 7 O 
0. 140625 3.571 9/64 104; 9 O 144 6 Ii 0.134 6 4 
0.125 3.175 1/8 93 10 0 128 5 15) 
0.1171875 2.976 15/128 87% $j(J1 O 116 5 6} 0118 5 8 
0.109375 2.778 7/64 81; 0.107 5 0 
0.1015625 2.579 13/128 75% #$j.12 0.104 4 13} 
0.100 2.540 110 74; 0.097 4 8 
0.09375 2.381 3,32 69} 13 0 092 4 4) 
0 090 2. 286 66}} 
0 9859375 2.182 11/128 6343 0.086 4 0 
0 080 2.032 59} 14 0.080 3 IN} 
0 078125 1.984 5/64 58) 0.075 » *s 
0 0703125 1.785 9/128 52% 115 0.072 3 54 
0.070 1.778 52es 
0 0625 1. 587 1/16 46} 16 0 064 3 O 0 064 3 O 
0.060 1.524 44} 0.059 2 12 
0 0546875 1.389 7/128 40K 17 «0.056 2 9% 
0 050 1.270 a 0.048 2 4 
0. 046875 1.196 3/64 34 18 0 048 
0.040 1.016 29; 19 0 040 1 133 0.043 1 0 
0 0390625 0.9921 5/128 29% 20 0.036 1 10} 0.037 1 12 
0 03125 0.7937 1/32 25} 21 0.032 1 7, 0.032 ! 8 
0.030 0.7620 22% #22 0.028 1 4; 0.029 1 6 
0. 0234375 0.5953 3/128 177e 23 0.024 1 1} 0.025 1 3 
0 020 0.5080 14, 24 0.022 1 Oj 0.021 1 0 
0 015625 0. 3968 1/64 1 25 0.020 0 144 0.019 #O 14 
0 010 0.2540 7% 26 0.018 0 133 0017 O 13 
0 009 0. 2286 6; 27 00164 O 12} 0.015 O IT8 
0 008 0. 2032 6 28 00148 O tl 0.013 O 10 
0 007812 0.1984 1/128 543. O29 «200.0136)=C 8s «C8 O12 isi 
0 007 0.1778 5} 30 00124 O 9 OOF 0 #68 
0 066 0.1524 4} 35 0.0084 0 6} 
0.005 0.1270 3} 40 00048 0O 34 
0.004 0 1016 3 42 0.004 0 3 
0.003 0. 0762 2} 44 00032 O 2} 
0.002 0. 0508 ; 1} 45 0.0028 0 2 
0 001 0.0254 : 0; 50 0 001 0 03 


cage, also a gage generally used by the copper trade with 
approximate weights in ounces and pounds per square foot. 
Manchester, England. A. EYLEs. 
- 


The Metric System 


I have read W. B. Greenleaf’s article on the metric 
system on page 915, anc the editorial comment that 
“the metric system is not established to the exclusion 
of all others in any country that we know.” 

From the editorial statement it appears as if the 
following data would be of some interest: 

The metric system was established in Sweden about 
1888, to the exclusion of all other systems of measure- 
ments. The law allowed a period of five years in which 
to make the change. Thereafter, any contract made in 
any other system is illegal and has no standing in court. 
If a sale in any other system than the metric is executed, 
say in a market place, store or office, both the buyer and 
the seller are fined and the contract if any is void. 
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At the time when this law was passed I was connected 
with the Gothenburg Mechanical Works, employing be- 
tween 1,000 and 1,200 men. The lines of manufacture 
were steam engines, steamboats, rolling stock for rail- 
roads, bridges and other structural work, paper-making 
machinery, agricultural implements, ete. The change 
from inches to millimeters was immediately started. All 
new drawings were made in the metric system, and when 
an old drawing was to be used the dimensions in inches 
were inclosed by parenthesis and the dimensions in 
millimeters added. At that time Swedish, English and 
Prussian inches were used in shop work. It was a relief 
to throw them out and use millimeters. In this shop 
the metric system reduced the number of errors in the 
drafting room and the cost of manufacture. 

The change was carried through with practically no 
expense whatsoever. The taps in the Whitworth system 
were kept, as they had to be used for repair work. Later 
on metric taps were gradually substituted. The only 
direct outlay was for scales, as a greater number had 
to be procured at once than were required for replacing 
worn ones. This extra expense did not amount to $200. 

In connection with the change to the metric system the 
following incident is worth mentioning: An English 
firm, from whom we used to order structural iron, was 
requested to deliver a large order in the metric system, 
hut answered that they did not desire to deliver the order 
in metric measure. The order was placed in Germany, 
and the English firm never got another order. 

For export business Swedish catalogs as a rule are 
printed in the language of the country to which they 
are sent, and data are given in the metric system and 
for information also in the measurements of the foreign 
country, if the latter has not yet adopted the metric 
system. 

The American Machinist by discussing the disad- 
vantages and advantages of the metric system has actively 
assisted in bringing it to the front. The able and in- 
teresting editorial articles that have appeared against 
the adoption of the metric system have caused many to 
look more thoroughly into the matter. 

It is surprising to see how the use of the metric system 
is spreading in this country, and the time seems to be 
drawing near when its adoption will be general. There 
will, of course, always be persons who from sentimental 
or other reasons satisfactory to themselves, will adhere 
to the old system. 

The metric and the English systems of measuring stand 
in about the same relation to each other as do the mone- 
tary systems of the United States and England. I dare 
say that there are now extremely few persons in the 
United States who prefer the English monetary system 
of guineas, pounds, crowns, shillings and pence instead 
of dollars and cents. The decimal monetary system of 
ihe United States is admittedly an improvement on the 
English mixed system; in spite of that people in some 
parts of the United States even at the present time con- 
tinue to count in shillings. 

The metric system is used exclusively in the chemical 
laboratory at the Washington Navy Yard. The English 
system of measurement is still used in the physical labora- 
tory at the yard, as this system is in accordance with 
CarL F. JEANSEN, 
Ordnance Engineer. 
Washington Navy Yard, D. C. 


general commercial practice. 
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Turning Back the Clock 


Unless you are an astronomer as well as a machine-shop 
man, you have probably never heard of the “comet ex- 
change.” Some thirty vears ago, a gentleman in Boston, 
himself a student of the stars, formed an association of 


The 


Was 


ustronomers jocularly termed the “comet exchange.” 


moment a heavenly body was ‘discovered, the news 
wired to a central bureau, 


sent to every member of the exchange, telling him where 


from which telegrams were 


The newly acquired knowledge of 
fe llow 


to find the newcomer. 


one man made immediately available to his 


workers, no matter how remote 
The editorial pages of a technical journal form the 


Was 
their locations. 


comet exchange through which new and improved meth 
ods devised by a few become available to thousands. The 
isolated astronomer and the twentieth-century machine- 
shop man both need this interchange of information so 
that each may see with vastly multiplied eve-power. 


. 


The twentieth-century mechanic differs from his thir- 
teenth-century ancestor in two essentials: He has bet- 
ter tools and a better knowledge of how to use them. 
These tools are themselves the result of applied knowledge, 
so that the two points of difference become but one. 
through the 
legislative act hampering 


Knowledge is developed from ignorance 
spread of information. An) 
the spread of information turns back the hands of civili- 
zation’s clock. 

The zone system of postage, as is now proposed for our 
second-class mail, was originated in England in 1635. The 
charges on a letter were twopence for a distance under 
80 mi., fourpence between 80 and 140 mi., and sixpence 
for a greater distance. This, in 1635, was progressive leg- 
islation, but in 1680 it was already behind the times. 

On this date an enterprising individual, William Dock- 
wra, on his own initiative established in London and vi- 
vinity a flat-rate penny post whereby letters and parcels 


up loa pound in weight were collected, registered Po 
ried, insured and delivered for a penny each ! He estab- 
lished mail boxes with hourly collections and made ten 


city deliveries daily and four to outlying villages.  ¢ 


vou grasp these facts? In 1480, without facilities - 


kind—no railroads, trolley cars, postal tubes, mail wagons 


or automobiles one man did 
gress of the United States, 


cility, cannot do for us today. 


for London what the ¢ 
aided by everv imaginal 
' Was he encouraged by 
his enterprise was too })1 fitable, 


it was confiscated and discontinued. 


government? No; 


Industrial progress is always in one direction: it neve 


groes backward. Sometimes it creeps along Siow haim- 
pered by unwise legislation; and sometimes it stops for a 
back too far. But it 


] 
iegisiative 


period, when the clock is turned 


retrogrades. Can we sav as much for 


never 


7 


progress ; 
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Gio bac k to 
began the first real government postal reform in England 


1837, to the time when Sir Rowland 
This gentleman, whose name and fame are forever con- 
nected indissolubly with postal matters, analyzed the cost 
fact. that 90° per 
to terminal expense and 
This truth, 
unknown to 


of carrving mail and announced the 
cent. of the total cost 
had nothing to do with the distance carried. 


is apparently 


was du 
known in England in 1837, 
some of our legislators of 1916. who would compel inior- 


mation to travel on a mileage ticket 
Go back to 1851, when England had a tax on advertise- 
that 
workingmen. 
Tribune and 
tion, Bright, in the House of Commons, 


ments prevented the circulation of newspapers to 


New Yorl 


Informa 


example ol the 


this tax on 


Inspired by Live 
protesting against 
interrogated his 


fellow members as follows: 


what good end, and by what co! 
that 


paper on 


Hiow comes it, and fo 
trivance of 
New York can 
every morning tor a 
without, or pay 
that the 
competitor in the race if one 


while the workmen ot 
their breakfast tables 


must 


fiscal oppression is it 


have such a 
penny, the workman of London 
Hiow is it 


transatlantt 


fivepence for the accommodation”? 
with his 


intelligence of every 


possible latter can keep up 


has daily 


thing that is stirring in the world, while the other is kept 
completely in ignorance \re we not running a race in the 
face of the world with the people of America? And if while 
such a race is going on, the one artisan pays fivepence for the 
daily intelligence which the other obtains for a penny, how 


is it possible that the former can keep his place in the inter 


national rivalry? 
England repealed this tax on advertising, because it 
impeded the spread of information. ‘Today, American 
legislators propose to turn back the clock, and inflict upon 
the artisans of the United States the handicap that our 
neighbors found unbearable a half-century ago! 
The t] 
the comet 
and the advertising pages form 


« technical journal form 
that it 


lis stal map of established 


editorial 


pages Ol 


exchange for the industry represents, 


constellations. ‘The advertising pages are the exhibition 


industrial convention at which user 


lacts, 


booths at the weekly 


builder. Facts are whether old or new: in- 


loes not det riorate with ave 


‘The 


establishe d 


ret Is 


rormation ¢ if becomes more 


} 


firmly established. Randall rider would penali e the 


repetition of facts as found in advertising, 


forgetting that all textbooks 


from. thy simplest arithme 


tic to the most abstract scientific treatise are based on 
the repetition of facts kv machine shown in the 
r sing pages of the A Vacl fisa ndiea n 
n proof of the laws of math itics and mecha : 

t lit not the t embodied in nh an 
stee| 

Financial loss arising from the canceled subscription 
Ol those ol oul eaders who Vv | find the cost ol 
formation doubled is not what impels us to make t 
protest. This, while serious, will not be comparable wit! 
that due to the increased cost of paper. on which we mad 
no editorial comment. But we protest against the tur 
ing back of our national clock for the adoptior the 
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zone system of 1635 and the tax on information of 1851. 
Ours is as much an industrial as it is an agricultural 
nation. We encourage agriculture as a national principle 
and a sound policy, but we distinguish between the seed 
and the crop. Why, then, classify information and mer- 
chandise on the same level and forget that information 
is the industrial seed from which merchandise springs ? 


“i 


You are one of our 25,000 partners in the distribution 
of technical information. You are vitally interested with 
us in preventing the turning backward of the national 
clock. We are doing our part to prevent it: will vou not 
de yours? Write vour Congressman today that vou dis- 
approve of the Randall rider on the Post Office Bill. 


st 


The Shop Medical Examination 


Medical examinations of employees in shops are be- 
ing conducted for three reasons: In some states where 
the compensation laws require that for his own good a 
manufacturer shall have a knowledge of the physical 
medical examinations are 
In this way physical 


condition of his workmen, 
given before admission for work. 
defects that might constitute a hazard in certain lines 
of work are discovered, and the applicant treated ac- 
cordingly. Some plants which have an active mutual 
relief association require that employees undergo a medi- 
cal examination before they can enter the association and 
hecome eligible to its benefits. In still other cases the 
medical examination is conducted by a regular depart- 
ment, which in effect runs an all-day shop clinic. 

The need for a physical examination before an em- 
ployee is hired and placed at work was indirectly brought 
out by the representative of a large machine shop in 
Pennsylvania who wrote: 

It might be well to mention that of the 
classed as due to carelessness could really be classed as the 
result of employees misrepresenting their experience on being 
hired, and therefore being given work for which they are 
hardly qualified. This sort of thing of putting one over on the 
boss and getting away with it is actually looked upon by those 
who do so as a real mark of ability, and an actual asset of 
which they boast to their fellows. 

An illustration of what such examinations might show 
up is hernia. A man who is developing this defect gradu- 
ally is surely not the one to hire for work that requires 
heavy lifting. Not only might his work bring the trouble 
to its acute stage, but any one of many small things, 


some accidents 


as sneezing, coughing, slipping, falling and so on, might 
he the final cause. It is evidently to the interest of both 
employee and employer to know of such a defect before 
a man is put to work. 

The extent to which physical defects are found among 
shop employees is not even imagined unless the records 
of some medical department are consulted. It is not he- 
yond the truth to say that hardly one-third of all per- 
sons working in factories are up to their possible normal 
standard of health. 

In one factory where dental work was started, it was 
found that a majority of all those examined had some 
trouble in the mouth. To give a single item, 36 per cent. 
of the men suffered from pyorrhea. 

A rather cynical comment in regard to this condition is 
that it is foolish to supply filtered or sterilized drink- 
ing water in shops, when this water is merely used to 
wash pus from the mouth into the stomach. 
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C. B. Auel, of the Westinghouse Electric and Man- 
ufacturing Co., in a paper presented a few weeks ago at 
a conference in Harrisburg, gave statistics of defects that 
had been discovered in a medical examination of the em- 
ployees at his plant. This examination, Mr. Auel stated, 
is required of everyone who desires to enter the mutual 
Welfare Association. 

Defects in men encountered during the last year or 
two classify as follows: 


Classification Per Cent Classification Per Cent 
Hernia 44.5 Hearing 0.5 
Teeth 03 Amputation 41 
Varicose veins 3.3 Nerves 0.3 
Eyes 36 3 Venereal a: ! 
Defective generally 4.6 Hydrocele 1.8 
Refusal to be examined 0.8 


A similar classification for defects found in women 


employees is as follows: 


Classification Per Cent Classification Per Cent 
Eyes 31.7 Goiter 2.9 
Malnutrition 28 8 Suspected pregnancy 2.9 
Vermin 5 8 Nose and throat 14.4 
Heart 5 8 Hernia 19 
Lungs 5 8 


The prevalence of hernia amone men, and of malnutri- 
tion and vermin among women, provides the striking 
items in the classifications, 

The advantages of the shop medical examination are 
not only those that have already been pointed out, but 
also the opportunity that is offered to assist the worker 
in coming back to normal health, and thus increasing 
his capacity for effective production. This cannot he 
measured in dollars and cents, but many an employer 
who has established a system of medical examination in 
his plant testified to his belief that it is one of the best 
paving institutions of his plant. 

Where the medical examination is given as one of the 
requirements for getting work, there is the danger of 
one abuse which unfortunately has been observed in some 
places. An applicant asks for work, is examined, and 
is rejected. The abuse lies in the failure of the physician 
to tell the rejected person what is the matter with him. 
This should be done, and possibly the way pointed out 
to obtain relief from the trouble, whatever it may be. But 
the mere rejection of an applicant because of some dis- 
covered defect, without letting him know what is the 
matter, savors of brutality. 

- 


Lomg Service amd Accidents 


“Investigations show that the average of disabling 
accidents in our works result in a loss of nine days to 
the injured, and that those occurring to employees who 
have been less than one year in the service are 39 per 
cent. more severe in this respect than are accidents 
occurring to employees older in point of service. It will 
thus be seen how important a factor labor turnover is, 
not only in its relation to accident prevention, but in its 
effect upon output as well.” 

This paragranh is taken from a paper read by C. B. 
Auel at a safety conference recently held in Harrisburg, 
Penn. It is based on the experience of the Westinghouse 
Electric and Manufacturing Co. 

The fact brought out by this record has been mentioned 
and commented upon before. But emphasis is given to 
its importance by the figures that accidents to employee: 
having served less than one year are 39 per cent. more 
severe than to those having had longer employment. 
Experience and skill are not only necessary to do one’s 
work, but are likewise essential to safety. 
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‘sPo-Di®? Brass and Bromze brass die castings are now a commercial possibility. The 
2 + 4 2 i ve ( SS i | SO 2 Process 1s kel ‘ _@ ences 
Die Castings range of usefulness of this pr ix likely to be extended 


as the experience of both makers and users shows new 
The Doehler Die Casting Co. announces the evolution — fields and possibilities for it. 

of a new process for die casting brass and bronze from 

the experimental to the commercial stage. During the 


] 


past year this company has been delivering brass and Four-Spindle Dorin g Machine 


bronze die castings to some of its customers, although thy ° ° ° , 7 
5 . = for Bearing Work 
product had not been advertised. Some of these parts 
are shown about half size in the accompanying illustra The four-spindle street railway and mine locomotiv 
tion. This new product will be known under the trac boring machine shown in the illustration is a recent de 


name of “Do-Di” castings. The process is not limited sign of the Newton Machine Tool Works, Philadelphia, 


to any particular alloy; in fact, castings of yellow brass, Penn. It is particularly intended for boring axle beat 


Ings, armature shaft bearings and field bearings on street 





railway and mine motors. To suit particular require 
ments, slight changes are made, such as the inclusion o1 
omission of back gears in the drive of the main end beat 
ing boring spindles, rapid traverse to spindle saddles, gear 
feed boxes, hollow or solid spindle noses, auxiliary berin 
spindles inside the sleeve, and the location of the operat 
ing levers, 

All spindles or sleeves have exterior threads on the 
nose for carrying cutter heads or boring bars, and each 
spindle has an independent clutch-worm and wormwheel 
drive and is provided with a bushed bearing. 

The main spindle heads A and ( have fixed positions 
in their saddles and coincide in alignment, although in 
special cases the spindle in C is provided with a larg 


sleeve having a threaded nose to carry a boring head. In 








such instances boring bars are screwed into the nose of 








this spindle, The spindle head A is hollow bored and Is 


COMMERCIAL BRASS AND BRONZE DIE , l 
nme pDu4res 


CASTINGS 1 outer end of t 


bushed to serve as support to t 
The saddles and rear driving gear brackets of spindles 
red brass, phosphor bronze, aluminum bronze and man- J are adjustable crosswise, to give the bearing distances 
ganese bronze have been made. between centers required when boring axle bearings. Pro- 
A striking and remarkable characteristic claimed for vision is made for the use of spacing blocks to facilitat 
this new product is that the castings are absolutely solid the accurate duplication of center distances. 
and free from air holes of any kind. ‘The claim is not These machines may be arranged with a separate motor 
made that all parts now cast in white metal can be die for each spindle, one motor at each end for a pair ot 
cast in brass economically, but it is definitely stated that spindles, or for a belt drive. 





~ 
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FOUR-SPINDLE BORING MACHINE FOR RAILWAY AND MINE LOCOMOTIVE MOTORS 
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Tube Boring and Facing 


Machine 


The illustration shows a new tube boring and facing 
machine that is being placed on the market by the Pedrick 
Tool and Machine Co., Philadelphia, Penn. 

The machine is of substantial construction and is de- 
signed especially for accurate boring work such as tor- 


Pil- 


pedo tubes, cylinders, liners, bushings, sleeves, ete. 




















MACHINE FOR ACCURATE BORING 


The bar 


is gear driven, and the machine is arranged for either 
The cutter head is controlled by an 


low blocks and pedestals may also be handled. 


belt or motor drive. 
automatic reversible feed having three speed changes. 
Owing to the fact that a traversing-head boring bar is 
embodied in the machine, the length that can be bored 
is nearly equal to the length of the bar. 


Adjustable Drilling Fixture 

The illustration shows a fixture for locating and drill- 
ing holes in jigs, fixtures, dies, ete. It is being placed on 
the market by the Wadell & Bowen Co., of Newark, N. J. 














ADJUSTABLE DRILLING FIXTURE 


The work table mounted on two 
slides at 
provided with micrometer adjustments. 


fixture consists of a 
right angles to each other, both of which are 
A vertical post 
at the back carries a vertically adjustable bracket, the 
outer end of which is bored for a drill bushing. The fix- 
ture is used in connection with a drilling machine for 


drilling holes in jigs, dies and templet work. 
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The adjustment of the work with relation to the drill 
bushing is obtained by a series of length bars varying by 
increments of 1 in. and a 1-in. micrometer screw on each 
of the slides. The size of the table is such as to take 
care of work within a range of 614x7 in., with holes up 
to 54 in., but larger machines are built to meet special 
requirements, 


¥ 
Lathe for Toolroom and Light 
Manufacturing 


The lathe shown in the illustration is manufactured by 
the Master Machine Works, 110 West 40th St., New York 
City. 

The belt passes direct from the main lineshaft to tight 


and loose pulleys on the headstock, which is supplied 

















LIGHT 12-IN. TOOLROOM LATHE 


12 in.; swing over carriage, 6% in.; Téngtf 
of bed, 4 ft. 8% in.; distance between centers, 2 ft. 6 in.; hole 
through spindle, }{} in.; front bearing of spindle, 154¢x24j in.; 
back gearing of spindle, 14x2% in.; width of belt, 2 in.; ratio 
of back gearing, 5.38 to 1; net weight, 800 Ib. 


Swing over bed, 


with a belt shifter, thus eliminating a countershaft. The 
drive passes through a number of steel headstock gears 
that provide for six spindle speeds obtainable by means 
of two controlling levers. The apron of the machine is 
arranged for screw cutting and has longitudinal and cross 


power feeds. 


Metal-Goods Washing and 
Pickling Machine 


The machines here shown are designed to wash and 
pickle in quantities small parts such as punchings, stamp- 
ings and the like. They are arranged for operation with 
either steam or compressed air as motive power. When 
steam is used, the exhaust from the machine is utilized 
to heat the coils in the vat containing the pickling fluid. 

These machines are built of two types, as shown in the 
illustrations, either of which may be furnished with arms 
The 


of length and number to suit special requirements. 
vats or cages are also specially designed to meet the 
quirements of the products to be handled. 
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FIGS. 1 AND 2. TYPES A AND B 


METAL-GOODS WASHING 


MACHINES 


Type A—Height of ceiling required, 12 ft.; capacity, unbalanced loads, 4,000 1b.; steam or air pressure required, 60 Ib 
length and number of arms te suit requirements; maximum agitating stroke, 7 in Type B—Height of ceiling required, 
% ft. 11 in.; capacity, unbalanced loads, 500 Ib.; steam or air pressure required, 60 Ib.; length and number of arms to rit 
requirements; maximum agitating stroke, 7 in 

Grinding is done under flooded lubrication, the base of 


In addition to the elevating stroke of the plunger that 
material there is a rotating 
upon ball bearings, which enables the work to be intro 


raises the cages of motion 
duced into successive pickling and washing vats or to be 
swung to the loading or unloading stations. 

There is also an agitating stroke that may be set for 
any depth up to 7 in., which keeps the fluid in the vats 
in circulation and insures even and thorough cleansing. 
These machines are built by the Howard Iron Works, 
Buffalo, N. Y. 


aa 
\ 


Automatic Hob Grinder 


; 


In the machine illustrated, which is a recent addition to 
the line of special grinders built by the H. E. Harris En- 


] 
and ne- 


gineering Co., of Bridgeport, Conn., the grinding 
dexing of hobs, taps and the like are controlled automatic- 
ally. ball 
which are placed upon a horizontal slide that has microm 
eter adjustment. This 


vertical slide also provided with adjustment by a microm- 


The wheel spindle is mounted in bearings 


is in turn mounted in a 


slide 


eter screw. These two adjustments permit the machine 


to accommodate any required degree of rake on-the faces 
of hob or cutter teeth. 

The work table is moved back and forth with a uniform 
wormwheec! 


motion by means of a cam operated by a 


driven by a belt from the countershaft. The indexir 


the work is operated by the same camshaft. 


tank from which the lubricant 


the machine containing ; 
is pumped to the wheel guard. Unevenness of belt tension 
A setting 
block is provided for setting the work in the proper pos! 


It drops out of the way alter thre 


is avoided by an idle pulley on the slack side. 


tion. work is correctly 




















AUTOMATIC HOB-GRINDING MACHINE 
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placed. The work is supported at its outer end by a 
rigid center carried on a swinging arm. An extra attach- 
ment may be provided to grind spirals of either right or 


left hand. 


Radial Drilling Machine 


A new line of radial drilling machines in 2)o-, 3- and 
314,-ft. sizes is being placed on the market by the Morris 
Machine Tool Co., Cincinnati, Ohio. These machines 
will handle tapping, facing and counterboring work, all 
operating levers being placed within easy reach of the 

















RADIAL DRILLING MACHINE 
Maximum distance between spindle and base, 52% in.; 
minimum distance, 15% in.; maximum distance between spin 
dle and table, 31% in.; spindle traverse, 12 in.; spindle speeds, 
cone drive, 19 to 400; speed-box drive, 18 to 400 


operator. The column swivels on roller bearings. The 
gears for operating the arm are so arranged that they have 
a tendency to disengage, thus forcing the operator to keep 
his hand on the operating handle while the arm is in mo- 
tion. Ten spindle speeds are provided with the cone 
drive and 12 with the speed-box drive. The feed box 
has four speed changes. All gears run in oil, and the 
hearings are of phosphor bronze with oil chambers and 
felt wipers, 


z 


Cylinder-Grinding Attachment 
for Lathe 


The grinder attachment shown in the illustration will 
fit any ordinary engine lathe with a 14-in. swing or over, 
having a hollow spindle. On the carriage of the lathe is 
mounted an angle plate to which the cylinders are bolted. 
This is of an adjustable type to fit any shape or size of 
carriage. This grinding attachment will grind cylinders 


from 2 to 61% in. in diameter. A steadyrest is used on 


the main bar to eliminate chatter or vibration. A microm- 
eter adjustment is provided so that the grinding wheel 


may be adjusted to the thousandth part of an inch. 
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An extension is provided for grinding small cylinders 
such as are used in motorcycles or in 8- or 12-cylinder 
cars. This extension is attached by removing the grind- 





° 























CYLINDER GRINDING ATTACHMENT FOR ENGINE LATHES 
Diameter of grinding bar, 3% in.; length over all, 28% in.; 
diameter of grinding-bar extension, 1% in.; length over all, 
in.; driving shaft pulley, 1%x2% in.; emery wheels, 2 to 5 
in. in diameter by \%-in. face 


ing wheel and the threaded collar from the main bar and 
screwing the extension in place. 

This is a recent product of the Wood & Safford Ma- 
chine Works, Great Falls, Mont. 


s 


“ 


Measuring and Calculating 
Scale 


The illustration shows a proportional scale consisting 
of a horizontal sliding arm on which is mounted a lock 
screw and two swinging arms held together by a small 
evelet. It is used for solving problems that involve pro- 
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portion, and is operated by laying the scale on a desk or 
table and manipulating the two sliding arms. It is de- 
signed particularly for those who have to solve numerous 
problems involving proportion. It is being: placed on the 
market by W. E. Meadwell, Ithaca, N. Y. 


Ball-Bearing Grinder 


The grinder shown in the illustration is being placed 
on the market by the United. States Electrical Tool Co., 
Cincinnati, Ohio. These grinders and buffers are made 





a 0 ow, 
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ELECTRIC GRINDER 


in sizes of 2-, 3-, 5- and 7!.-hp. capacity, the motors be 
ing wound for either direct or alternating current. Gur 
ney ball bearings are used. Standard machines are 
fitted with a knife switch located in the base, but the 
grinders will be furnished with a push-button control 
when so ordered. 


Hydraulic Scrap-Metal 
Bundling Press 
The machine illustrated is designed for bundling scrap 
copper, brass, aluminum, sheet steel and other material. 
It compresses the pieces into compact ingots for purposes 
of remelting. The compression is accomplished by first 
forcing the scrap into a flat shape by one hydraulic ram, 
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after which a second powerful ram operating at right 
angles finishes the bundle and produces a solid ingot. 
This machine is made in two sizes, one producing a 
bundle 5x5x13 in. and the other 10x18x19 in. The lat 
ter machine, which appears in the illustration, weighs 62, 
000 Ih. 

These bundling presses are built by Logemann Brothers 
Co., Milwaukee, Wis. 


Templets for Irregular Shapes 
By Carn J. Latsur 


1 would call your attention to a wrinkle in making 
templets of irregular-shaped machine frames, ete., that 
has saved lots of time for the writer. 

Although known to the art, it appears to be very little 
employed ; therefore, a reminder might help somebody 
and won’t be amiss. . 

It consists simply in using a strip of lead, say Wyxlk, 
in., and of suitable length, fitting it to the shape of 
which a templet is required; draw the outline from the 
form thus obtained, cut out, and very little filing or 
cutting, if any, Is required. 


Electric Plants im Japan 


The tabulation below shows the amount of money 


spent in Japan for electric generating plants up to 
June, 1916, 
In Yen* 

For power and lighting supply, by water power 240,777,000 
For power and lighting supply tired boiler 14,847,000 
For rulway, by water power 13,892,000 
For railway, by fired boiler 16,549,000 
For both of above, by water powe 148, 362,000 
For both of above, by fired boiler 121,642,000 
Total, by water power 403,032,000 
Total, by fired boiler 153,039,000 

Grand total 556,072,000 


lhe yen is practically 50c. in United States currency 


¥ 


Change in S. A. E. Thread 
Standards 
We believe that many of our readers will be interested 
in a slight change that has been made in the S. A. E. 
standards for screws and bolts. 
some difficulty has been experienced because of the 
short length of thread formerly provided on the bolts 
This length was 114 times the diameter of the bolts, and 
it was found that many bolt makers were in the habit ol 
providing even less full thread, measuring the thread to 
the extreme point that had been marked 


—  - 











by the die. The inconvenience was par 
ticularly apparent when the bolts 
were used in connection with castings 
that were spotted at drilled holes and 
not finished accurately to thickness. 
Because of these things the standard 
was changed to require that the effec- 
tive thread shall be Ll, times the bolt 
diameter plus \ in. It is believed that 
this new standard will provide sufficient 





leewav to meet the needs and that th 
difficulties, spoken of above, which have 


been previously encountered will he 





HYDRAULIC CHIP AND SCRAP-BALING PRESS 


overcome in furture manufacturing 
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Young Men of Today--A Brief 
Defense 


By Burton A. PRINCE 


The make-up of a boy is the resulf, to a considerable 
extent, of his surroundings. For this reason, | do not 
believe that the general character of the boy of today has 
deteriorated, but that it has merely changed to meet the 
new conditions. 

It was not so- very long ago that a majority of the 
boys were brought up on the farm, where there was always 
a lot of work to be done of every conceivable kind, from 
splitting kindling to shingling a roof. In this way a boy 
was given a wonderfully practical education, and what is 
more to the point, he felt his responsibility and learned 
how to 

This condition has undergone considerable transition. 


work. 


The boy today who does any amount of work before he 
goes into a shop for the first time is the exception 


rather than the rule; and as a result you get boys who 
lack preliminary training and who have not 
the job itself, but also have to learn how to work. 

The manner in the 


has scarcely any tendency to make a boy think or do any- 


only to learn 


which we live in present decade 


The hovs seem to have lost all initia 
When 


I was a boy and wanted to play “shinny,” I used to go out 


thing for himself. 
tive and the desire to make things for themselves. 


into the woods and cut a shinny stick: and the gang 
1” for half 
a dollar to buy a varnished one, and after they get it, it 
Their 


play is supervised from the kindergarten until they are 


all went too. Today the youngsters all ask “dat 
has to be taped to keep from hurting their hands, 
supervised to death. 


There is little work to be done around the house today 
that tends to bring out any manly qualities in the bey. 
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We either burn gas or buy our wood all sawed and 
split. We buy our milk from the creamery, so there 
are no cows to milk and feed. The Board of -Health 
forbids us to keep a pig, and the Ford has replaced the 
horse. We may mow our own lawn and shovel the snow, 
but these are only semi-occasional jobs. 

Times and conditions have changed, and the boy has 
only changed to meet them.- Get the old-style boy, and 
you can start with him where he used to start; but with 
the later type you have to begin low in the scale and 
expect less of him, or wait and take him when he is two 
or three years older. 

- 


The Benefit of a Small Fillet 


By Henry Lee 

A small part in the mechanism of a certain product 
was continually breaking. As it was one of the most 
vital parts of the article, and one of the first parts to 
weakness considerable trouble 
and delay in production. This piece of work was milled 
to a sharp 45-deg. corner, in which worked a part about 
Vgxyxl) in. in dimensions. The completed article 
would not allow of this part of the mechanism being 


be assembled, its caused 


made any larger. , 

Experiments were entered upon with various grades of 
steel, with practically the same result—on being tested 
an average of 5 per cent. broke. 

Finally, a fillet of 0.005-in. radius was given to the 
working part, and a similar radius was given to the 
holder. The altered piece occupied the same space as 
that taken up by the original, but it was surprising to 
note how that small fillet strengthened the part. 

A lot of 10,000 made with this fillet was proved by 
the same test under which the former part broke. Not 
one of the lot showed any signs of weakness. 
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